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To survive and prosper in a rapidly changing business environment, firms have an
interest in integrating knowledge to reinforce effectiveness, diffusing knowledge to
increase problem-solving capability, and creating knowledge to enhance innovation. The
success of knowledge management hinges on people’s cognition and behavior because
knowledge resides in people and people create knowledge. Knowledge management that
supports distributed cognition and behavior enables organizational members to
effectively coordinate expertise, quickly respond to market changes, and continually
create knowledge. This study employs a research framework that explains knowledge

management to support distributed cognition and behavior. Specifically, the research
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framework examines the relationship among a knowledge-sharing climate, knowledge
quality, information systems quality, cognitive empowerment, perspective taking,
perspective making, and innovation. Drawing upon a sample of 208 firms, this study tests
the proposed research framework by applying structural equation modeling. Results
indicate that a knowledge-sharing climate and information systems quality have a direct,
positive impact on knowledge quality. A knowledge-sharing climate and knowledge
quality influence cognitive empowerment. Cognitive empowerment affects knowledge
transfer (i.e., perspective taking and perspective making). Perspective taking appears to
enhance perspective making. Finally, perspective making has a direct, positive influence
on innovation. The results provide a basis for understanding the critical aspects as firms
create cross-functional teams to produce innovation. Knowledge repository systems are
static. However, knowledge management should respond to changes in a timely manner.
This study provides managerial insights to dealing with changes and fostering innovation

in the dynamics of knowledge management.
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CHAPTER 1: INTRODUCTION

As a business environment shifts from an industrial economy to a knowledge-
based economy, firms deal with the endless pressure of adapting to market changes. New
product offerings are growing, product life cycles are shortening, product quality and
performance standards are increasing, and product and process complexity are rising
(Purser et al., 1992; Koufteros et al., 2002). To survive and prosper in this environment,
firms have an interest in integrating knowledge to reinforce effectiveness, diffusing
knowledge to increase problem-solving capability, and creating knowledge to enhance
innovation. In fact, the knowledge-based view of the firm holds that the firm’s ability to
manage knowledge is critical to sustain long-term competitive advantage (Teece, 1998;
Teece et al., 1997; Grant, 1996a, 1996b; Nonaka, 1994; Barney, 1991; Wernerfelt, 1984,
1985). Knowledge management involves activities that collect what organizational
members, suppliers, customers, and competitors know; organize, store, retrieve, and
transfer knowledge; enable the effective application of knowledge; and facilitate the
firm’s ability to create knowledge. Knowledge contains a firm’s expertise, experience,
and essence. It is embedded in the employees, cultures, routines, and documents of a firm
(Grant 1996a, 1996b; Spender, 1996a, 1996b; Nelson & Winter, 1982). Knowledge
management initiatives go beyond knowledge repository systems because they involve

the cognition and behavior of organizational members (Massey & Montoya-Weiss, 2006,
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Malhotra, 2000; Ruppel & Harrington, 2001; Clark & Wilkes-Gibbs, 1986; Fiol & Lyles,
1985).

As a firm’s competitiveness hinges on the effective alignment of intellectual
resources, knowledge management is an integral element (Grover & Davenport, 2001;
Droge et al., 2003; Alavi & Leidner, 2001; Young et al., 2001; Yli-Renko et al., 2001;
Ibarra, 1993). One of its focuses is to develop structures and systematize processes by
connecting individuals who need certain knowledge and those who have it (Gray &
Meister, 2004). The purpose of this study is to explore essential elements of knowledge
management to support distributed cognition and behavior in knowledge-intensive and
computer-mediated work. Specifically, this study has five objectives. The first objective
of this study is to identify differences and relationships among data, information, and
knowledge. A widely accepted approach to identifying these differences is inductive
where data, information, and knowledge are regarded as a hierarchical structure (Nonaka,
1994; Alavi & Leidner, 2001; Boisot, 1998; Devlin, 1999). Nevertheless, some
researchers use data and information interchangeably (Tayi & Ballou, 1998; Ballou et al.,
1998; Bovee et al., 2003; Pipino et al., 2002; Strong et al., 1997; Wang, 1998; Ballou &
Pazer, 1995), while others clarify their differences (Tozer, 1999; Lillrank, 2003). In a
similar fashion, borderlines between information and knowledge are blurred. Before
exploring the dynamics of knowledge management, clear distinctions among the three
entities should be made. This study compares and contrasts data, information, and
knowledge through a literature review of their definitions, attributes, and measurements.
Furthermore, this study shows their relationships, including information systems and

people.
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The second objective of this study is to explain how effectively organizational
members are able to organize, develop, and utilize their knowledge by providing a
research framework. To cope with the turbulent business environment, firms launch
knowledge management projects, which just consolidate data and information and thus
do not yield innovation (Gold et al., 2001). This calls for a research framework that
explains the successful dynamics of knowledge management. The literature shows that
the success of knowledge management requires elements such as knowledge value
(Brockman & Morgan, 2003; Miner et al., 2001; Montoya-Weiss & Calantone, 1994),
team characteristics (Hoegl et al., 2003; Janz & Prasarnphanich, 2003; Bunderson &
Sutcliffe, 2002), information technology (Alavi & Leidner, 2001; Grover & Davenport,
2001; Ruggles, 1998), and human cognition and behavior (Ruppel & Harrington, 2001;
Bock et al., 2005; Wasko & Faraj, 2005; Ko et al., 2005; Alavi & Leidner, 2001). Based
on the literature review, this study presents a research framework that examines the
relationships among a knowledge-sharing climate, knowledge quality, information
systems quality, cognitive empowerment, perspective taking, perspective making, and
innovation.

The third objective of this study is to propose and validate a second-order factor
model of (1) a knowledge-sharing climate, (2) knowledge quality, and (3) information
systems quality. (1) Knowledge-sharing Climate: A number of firms form cross-
functional teams because various functions help teams to tap into a broad array of
knowledge and thus produce innovation (Cohen & Levinthal, 1990; Woodman et al.,
1993). However, empirical research on functional diversity has shown mixed effects —

both positive (Kessler & Chakrabarti, 1996; Hambrick et al., 1996; Brown & Eisenhardt,
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1995; Aitsahlia et al., 1995; Williams et al., 1995) and negative (Harrison et al., 2002;
Keller, 2001; Pelled et al., 1999; Knight et al., 1999; Hambrick et al., 1996). To reconcile
the conflicts, this study presents a knowledge-sharing climate. Relatively little research
on a knowledge-sharing climate has been conceptually or empirically conducted. This
study addresses a second-order factor model of a knowledge-sharing climate, including
three first-order factors (i.e., willingness, trust, and openness).

(2) Knowledge Quality: Knowledge quality affects decision-making in a firm.
Data quality has received considerable attention in the literature — dimensions of data
quality (Wang & Strong, 1996) and measurements of data quality (Wang & String, 1996;
Goodhue, 1995; Fisher & Kingma, 2001). Information quality has also been studied in
depth (DeLone & McLean, 1992, 2003; Lee et al., 2002; Lee & Strong, 2003; Nelson et
al., 2005). Not much attention, however, has been paid to knowledge quality. After
organizing the literature on data quality and information quality, this study examines a
second-order factor model of knowledge quality with three first-order factors (i.e.,
intrinsic knowledge quality, contextual knowledge quality, and actionable knowledge
quality).

(3) Information Systems Quality: As the collection of knowledge increases, firms
need quality information systems to navigate the vast amount of knowledge available and
communicate new developments in a timely manner. Perceived ease of use and perceived
usefulness are critical information systems quality that increases IT usage across levels of
expertise (Taylor & Todd, 1995), within and across firms (Davis, 1989; Adams et al.,
1992; Subranmanian, 1994), and across nations (Rose & Straub, 1998; Straub et al.,

1997). In addition, the process of knowledge conversion is affected by various

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



communication media (Massey & Montoya-Weiss, 2006). The media richness theory
explains why people choose particular information technology to communicate with
others in a workplace (Daft & Lengel, 1984, 1986). This study combines and tests the
three important variables (i.e., perceived ease of use, perceived usefulness, and perceived
media richness) to construct information systems quality.

The fourth objective of this study is to introduce a new form of knowledge
transfer — perspective taking and perspective making. Knowledge must be disseminated
throughout a firm to foster productivity and innovation (Zellman-Bruhn, 2003; Argote,
1999; Epple et al., 1991; Hedlund, 1994). However, knowledge transfer is difficult
(Lessard & Zaheer, 1996; Ruggles, 1998; Szulanski, 1996; Miner & Meziah, 1996). The
tacitness of knowledge is a widely recognized barrier to knowledge transfer (Lippman &
Rumelt, 1982; Zander & Kogut, 1995; Gupta & Govindarajan, 2000). Motivational
depositions and absorptive capacity also make it hard to transfer knowledge (Levinthal &
March, 1993; Simon 1991; Szulanski, 1996). On cross-functional teams, members may
not understand some aspects of knowledge due to specialty, or they may have insufficient
backgrounds to render communication meaningful (Massey & Montoya-Weiss, 2006).
This calls for research that facilitates knowledge transfer in a group of experts. This study
explains the dynamics of perspective taking and perspective making, which may enhance
knowledge transfer on cross-functional teams.

The fifth objective of this study is to develop valid and reliable measures of a
knowledge-sharing climate, knowledge quality, perspective taking, and perspective

making. As a result of this study, these constructs may be better understood and applied
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in practice. In addition, the instrument may be used as a standardized measure to evaluate
and improve each entity in the dynamics of knowledge management.

This study investigates knowledge management to support distributed cognition
and behavior in knowledge-intensive and computer-mediated work at the team level.
Firms are increasingly relying on teams as a mechanism for developing novel and useful
outcomes (Lipnak & Stamps, 1993; Sundstrom, 1999; Hoegel et al., 2003; Ancona,
1990). The team level, as opposed to the organizational level or other levels, is important
especially in innovative tasks because it provides a necessary means for the team to work
closely with other functional areas. Effective use of teams facilitates the sharing of
members’ experiences and perspectives (Linderman et al., 2004). Feedback among team
members is an essential factor to validate knowledge. For these reasons, it would be
viable to see more dynamics of knowledge management at the team level.

The rest of the study is organized as follows. The next Chapter provides a
research framework and testable hypotheses with an extensive literature review. The
research methodology appears in Chapter Three. The methodology will include
interviews with practitioners, expert evaluations of the research model and instruments,
Q-sort methodology, a pilot study, and a large-scale survey. Chapters Four and Five will
summarize the statistical methods, which rely on structural equation modeling with
LISREL. The results of the proposed research framework will be described in those
Chapters as well. Chapter Six will discuss findings and implications for research and

practice, and, finally, Chapter Seven will conclude with limitations and future study.
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CHAPTER 2: THEORY DEVELOPMENT

What factors influence the dynamics of knowledge management and thus result in
innovation? With the growing popularity of knowledge management, there has been a
corresponding proliferation of research. Some of the research shows that accumulated
knowledge is necessary to create new knowledge (Bower & Hilgard, 1981; Cohen &
Levinthal, 1990; Huber, 1991; Brockman & Morgan, 2003). Other research contends that
close and frequent interactions on a team enhance knowledge creation and dissemination
(Janz & Prasarnphanich, 2003; Clark & Fujimoto, 1991). Evidence shows that
information technology helps people to communicate, organize, codify, distribute, and
maintain knowledge resources (Leidner, 2000; Cross & Baird, 2000; McDermott, 1999).
Additionally, it has been known that the success of knowledge management hinges on
people’s cognition (i.e., developing understanding) and behavior (i.e., using knowledge)
(Massey & Montoya-Weiss, 2006; Malhotra, 2000; Ruppel & Harrington, 2001; Clark &
Wilkes-Gibbs, 1986; Fiol & Lyles, 1985; Huber, 1991). Based on this review of the
literature, Figure 2.1 provides an encompassing framework that proposes knowledge
management to support distributed cognition and behavior. In this framework, a
knowledge-sharing climate consists of willingness, trust, and openriess. Knowledge

quality includes intrinsic knowledge quality, contextual knowledge quality, and
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Table 2.1: Definitions of constructs in the research framework

Construct

Definition

Literature

Knowledge-
sharing Climate

The extent to which team
members have a set of shared
understanding about providing
access to information and
building or using necessary
knowledge

Janz & Prasarnphanich (2003),
Hoegl et al. (2003), Hansen
(1999)

Knowledge The extent to which knowledge is Nonaka (1994),
Quality justified as fit for use Del.one & Mclean (1992,
2003), Wang & Strong (1996),
Huang et al. (1999)
Information The extent to which information Davis (1989), Daft & Lengel
Systems systems have perceived ease of (1984, 1986), Daft et al.
Quality use, perceived usefulness, and (1987), Carlson & Zmud
perceived media richness (1999), DeLone & McLean
(1992, 2003)
Cognitive The level of intrinsic task Thomas & Velthouse (1990),
Empowerment motivation manifested in a set of Brief & Nord (1990), Bandura
four cognitions (i.e., meaning, (1989), Deci et al. (1989),
competence, self-determination, Ashforth (1989)
and impact) reflecting a team’s
orientation to its work role
Perspective The process whereby team Boland & Tenkasi (1995),
Taking members take the knowledge of Parker & Axtell (2001),
other disciplines into account Nonaka (1994), Dougherty
(1992)
Perspective The process whereby a team Boland & Tenkasi (1995),
Making develops and strengthens its Bradshaw (1992)
knowledge and practices as a
whole
Innovation The production or adoption of Damanpour (1991, 1996),

novel and useful systems,
processes, products, or services

Fichman (2001), Gatingnon et
al. (2002), Oldham &
Cummings (1996), Amabile et
al. (1996), Scott &
Bruce(1994)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 2.2: Definitions of dimensions in the research framework

Construct Dimension Definition Literature
Knowledge- Willingness The extent to which team Hansen (1999)
sharing members have positive
Climate orientations toward
exchanging information
and using knowledge
Trust The extent to which team Mistzal (1996),
members value Kankanhalli et al.
information, knowledge, or (2005), Von Krough
resources possessed or (1998)
acquired by other team
members
Openness The extent to which team Leonard-Barton
members are encouraged to (1995), Cohen
express their ideas, even (1998), Davenport &
though the ideas may be Prusak (1998), Gold
contrary to existing et al. (2001)
knowledge
Knowledge Intrinsic The extent to which Wang & Strong
Quality Knowledge knowledge has quality in (1996), Huang et al.
Quality its own right (i.e., accurate, (1999)
reliable, or believable)
Contextual The extent to which Wang & Strong
Knowledge knowledge is considered to (1996), Huang et al.
Quality be within the context of the (1999)
task (i.e., relevant or value-
added)
Actionable The extent to which Nonaka & Takeuchi
Knowledge knowledge is expandable, (1995)
Quality adaptable, or easily applied

to tasks

10
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Table 2.2: Definitions of dimensions in the research framework (continued)

Construct Dimension Definition Literature
Information Perceived The extent to which users Davis (1989),
Systems Ease of Use believe that using a Bandura (1982)
Quality particular system will
be free of effort
Perceived The extent to which users Davis (1989),
Usefulness believe that using a Schultz & Slevin
particular system will (1975), Robey
enhance job performance (1979)
Perceived The extent to which Daft & Lengel
Media media have the capability (1984, 1986), Daft
Richness to transfer or et al. (1987),
communicate ideas and Carlson & Zmud
concepts in various (1999)
methods (e.g., texts,
graphics, or videos)
Cognitive Meaning A fit between the Brief & Nord,
Empowerment requirements of work and (1990), Hackman &
the beliefs, values, and Oldman (1980),
behaviors of the team Thomas &
Velthouse (1990),
Spreitzer (1995)
Competence A belief in the capability Gist (1987),
to perform work activities Thomas &
Velthouse (1990),
Spreitzer (1995)
Self- A sense of choice in Deci et al. (1989),
determination initiating and regulating Thomas &
actions Velthouse (1990),
Spreitzer (1995)
Impact The extent to which a Ashforth (1989),
team’s project can Thomas &
influence strategic, Velthouse (1990),
administrative, or Spreitzer (1995)

operating outcomes at
work

11

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



actionable knowledge quality. Information systems quality involves perceived ease of
use, perceived usefulness, and perceived media richness. Cognitive empowerment
includes meaning, competence, self-determination, and impact. Perspective sharing

consists of perspective taking and perspective making. The definitions are given in Table

2.1 and 2.2.

2.1 DATA, INFORMATION, AND KNOWLEDGE

Data, information, and knowledge are considered as a hierarchical structure in
some of the literature (Nonaka, 1994; Alavi & Leidner, 2001; Boisot, 1998; Devlin,
1999). On the other hand, in several other pieces of the literature, data/information and
information/knowledge are viewed as the same. Accordingly, it is worthwhile to review
the literature on data, information and knowledge, and to find their distinctions. The
following sub-sections explore each entity and describe their differences and
relationships among them. Table 2.1.1.1 shows a summary and comparison of the

literature on these three entities.

2.1.1 Data

Data are viewed as key organizational resources because they are reused
repeatedly for various purposes without consumption (Tayi & Ballou, 1998; Ballou et al.,
1998). Traditionally, data are defined as unorganized numbers and facts that are not
meaningful and useful. They are a property of things (Boisot, 1998). They are facts about
events, agents, and transactions that a business encounters during its operations (Sen,

2001). Lillrank (2003) describes data as the factual contents of information. For the

12
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purposes of this study, data are defined as raw, unorganized numbers, facts, and

observations.

2.1.2 Information

Information is used to initiate, guide, control, monitor, and improve activities in
business functions (Lillrank, 2003). Drestske (1981) defines information as the
commodity capable of yielding knowledge, while Machlup (1983) describes information
as a flow of messages or meanings that may add to, restructure, or change knowledge.
Kogut and Zander (1992) argue that information includes facts, axiomatic propositions,
and symbols. Wings (1993) states that information is facts organized to describe
situations or conditions. Davenport and Prusak (1998) mention that information is a
message meant to change the receiver’s perception. In addition, Sen (2001) states that
information is transformed data that help decision-making. This study defines
information as processed, organized data.

Information is a critical product, not a byproduct of process (Fisher & Kingma,
2001; Huang et al., 1999; Wang et al., 1998; Ballou et al., 1998). Kahn et al. (2002)
contend that information has the attributes of both products and services, indicating that

considering information as a product only may cause some loss of characteristics.

2.1.3 Knowledge
Knowledge is a complex and multi-faceted concept (Nonaka, 1994; Nonaka &
Takeuchi, 1995; Hult, 2003). A number of researchers have paid attention to the

definition of knowledge. Churchman (1971) describes that knowledge is how

15
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organizational members react to a collection of information, while Drestske (1981)
defines knowledge as information-produced (or sustained) belief. Purser et al. (1992)
argue that knowledge includes new formulas, specifications, theories, procedures, and
typologies. Wings (1993) mentions that knowledge is truths and beliefs, perspectives and
concepts, judgments and expectations, and methodologies and know-how. In addition,
Horwich (1993) states that knowledge comprises theoretical statements whose meanings
and practical implications depend on their use and on the framework in which they are
deployed. Nonaka (1994) mentions that knowledge is a dynamic human process of
justifying personal beliefs as part of an aspiration for the truth. Davenport and Prusak
(1998) mention that knowledge is experience, values, insights, and contextual
information. They add that knowledge is complex, accumulated expertise that resides in
individuals. Boisot (1998) contends that knowledge is a property of agents predisposing
them to act. Watson (1999) states that knowledge is the capacity to use and interpret
information, and to ascertain what information is necessary in decision-making.
Knowledge is defined as a justified belief that increases an entity’s capacity for effective
action (Huber, 1991; Nonaka, 1994). Brockman and Morgan (2003) describe knowledge
as the amount of stored information that a firm has about a particular phenomenon. Hult
(2003) defines knowledge as credible information that is of potential value to a firm.
Gray and Meister (2004) state that knowledge can be an ambiguous term and can be
described as expertise, opinions, insights, and experience. This study defines knowledge

as being aware of and understanding ideas, logics, relationships, and circumstances.

16

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2.1.3.1 Types of Knowledge

Knowledge is generally explicated in two dimensions — tacit and explicit. Tacit
knowledge may not be articulated, documented, and communicated (Nonaka, 1994,
Polanyi, 1962, 1967; Alavi & Leidner, 2001). It has personal attributes, which make it
difficult to store or transfer (Nonaka, 1994). People are the most effective media to
acquire tacit knowledge (Nonaka, 1994; Polanyi, 1962, 1967; Alavi & Leidner, 2001).
Tacit knowledge provides the background to develop and interpret explicit knowledge
(Polyani, 1975).

Explicit knowledge may be articulated, codified, and communicated in many
formal, systematic languages (Nonaka, 1994; Polanyi, 1962, 1967, Alavi & Leidner,
2001; Kogut & Zander, 1992). Information technology is the best means to display
explicit knowledge (Griffith et al., 2003; Inkpen & Dinur, 1998). Inkpen and Dinur
(1998) contend that tacit knowledge has little value until it is converted to explicit
knowledge that organizational members may share.

The two dimensions are mutually dependent and reinforce qualities of knowledge.
As an effort to extend types of knowledge, Kogut and Zander (1992) identify declarative
knowledge and procedure knowledge. Venzin et al. (1998) classify knowledge as tacit,
embodied, encoded, embrained, embedded, event, and procedure. In addition, Lee and
Strong (2003) present three modes of knowledge pertinent for shaping organizational

capabilities — (1) knowing-what, (2) knowing-why, and (3) knowing-how.
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2.1.3.2 Impacts of Knowledge

Knowledge has been investigated at various levels — individual knowledge
(Nonaka, 1994; Sabherwal & Becerra-Fernandez, 2003), collective (group) knowledge,
(Hoegl et al., 2003; Fedor et al., 2003; Sabherwal & Becerra-Fernandez, 2003),
organizational knowledge (Brockman & Morgan, 2003; Janz & Prasarnphanich, 2003;
Sabherwal & Becerra-Fernandez, 2003; Zander & Kogut, 1995), and inter-organizational
knowledge (Gupta & Govindarajan, 2000; Malhotra et al., 2001). Much research has been
conducted to explore positive effects of existing knowledge on new product performance
(Cooper & Kleinschmidt, 1986; Brockman & Morgan, 2003), competence (Montoya-
Weiss & Calantone, 1994; Zirger & Maidique, 1990), organizational improvisation
(Miner et al., 2001), and absorptive capacity (Cohen & Levinthal, 1990), while some
researchers contend that existing knowledge plays an inhibitive role in innovativeness

(Ghemawat, 1991; Leonard-Barton, 1992; McDonough, 1993).

2.1.4 Differences among Data, Information, and Knowledge

As mentioned above, some research does not clarify the borderlines dividing data,
information, and knowledge. However, some researchers find critical differences among
the three. Sen (2001) claims that data are facts about events, agents, and transactions,
whereas information is transformed data that help decision-making. Lillrank (2003)
contends that data are the factual content of information, while information establishes a
relation between things and agents. Information reveals something about how the world
is, whereas knowledge tells something about how the world works (Nonaka & Teece,

2001). Alavi and Leidner (2001) distinguish knowledge from information, stating that

18

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



“Information is processed data and knowledge is authenticated information. Knowledge
is information processed in the mind of individuals; it is personalized information (which
may or may not be new, unique, useful, or accurate) related to facts, procedures,
concepts, interpretations, ideas, observations, and judgments. (p. 109)” Both information
and knowledge are context-specific and relational. However, information is more factual

and knowledge is about beliefs and commitments (Nonaka, 1994).

2.1.5 Relationships among Data, Information, Knowledge, Information Systems,
and People

In discussing the relationships among data, information, and knowledge, it is
important not to exclude information systems and people. Information systems play an
important role in transforming data into information. People are important media that
create knowledge from information. Considering information systems and people, this
study, as shown in Figure 2.1.5.1, presents a new dynamic structure of data, information,
and knowledge.

The literature shows that data, information, and knowledge establish a
hierarchical structure (Nonaka, 1994; Alavi & Leidner, 2001; Boisot, 1998; Devlin,
1999). In addition, information systems organize raw numbers, facts, and observations,
and transform them into information. DeLone and McLean (1991) mention that
information is the output of an information system or the message in a communication
system. Knowledge is about how people react to a collection of information (Churchman,
1971), as well as how information is actively processed in an individual (Alavi &
Leidner, 2001). So information is converted to knowledge through people. Conversely,

knowledge may become information as it is presented in the form of texts, graphics, and
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words, or other symbolic forms (Alavi & Leidner, 2001). Knowledge may be also
transferred to people and provide a basis for new knowledge. When these ideas are put

together, the dynamic structure in Figure 2.1.5.1 is derived.

4

Information
Systems

A 4

Y

People

A 4

Knowledge

Figure 2.1.5.1: Dynamic structure of data, information, knowledge, information systems,
and people

22  KNOWLEDGE MANAGEMENT

Knowledge management encompasses a broad range of tools, technologies, and
practices intended to make better use of a firm’s intellectual resources (Davenport &
Prusak, 1998). Melymuka (2003) argues that knowledge management is about sharing
knowledge qualitatively and about saving time quantitatively. Knowledge management is

defined as a systemic and organizationally specified process for acquiring, organizing,
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and communicating both tacit and explicit knowledge of employees so that other
employees may make use of it to be more effective and productive in their work (Alavi &
Leidner, 1999). This study defines knowledge management as activities that collect what
organizational members, suppliers, customers, and competitors know; organize, store,
retrieve, and transfer knowledge; enable the effective application of knowledge; and
facilitate the firm’s ability to create knowledge. In the following sub-sections, two views

and four main issues of knowledge management are discussed.

2.2.1 Information-processing View vs. Sense-making View

The information-processing view and the sense-making view have been known to
explore the dynamics of knowledge management. The information-processing paradigm
has been prevalent over the past decades in the business environment which is
characterized as a predictable or incremental pace of change. This perspective
emphasizes the benchmarking and transfering of best practices based on explicit
knowledge, which is stored in knowledge repository systems (Allee, 1997; O’Dell &
Grayson, 1998; Applegate et al., 1998; KPMG 1998a). This view focuses on a necessary
amount of information or knowledge, and optimal, efficient storage and retrieval in order
to reduce work-related uncertainty (Allen et al., 1979; Tushman, 1979; Malhotra, 2000).
It is believed that there is the generalization across contextual frames in this view
(Malhotra, 2000).

The sense-making paradigm of knowledge management emerges in the business
environment which is characterized as a radical and unforeseen pace of change (Arthur,

1996; Brown & Eisenhardt, 1998). This view emphasizes that best practices are subject to
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continual reexaminations and modifications in accordance with market changes
(Malhotra, 2000). This view asserts that even though organizational members have a
sufficient amount of information or knowledge, they must have the capacity to interpret
it. Thus, the sense-making view focuses on the capacity of organizational members to
interpret multiple, sometimes contradictory, information or knowledge, and to reassess
existing knowledge and create new knowledge. Table 2.2.1.1 gives a summary of the
differences between the information-processing view and the sense-making view of

knowledge management.

Table 2.2.1.1: Information-processing View vs. Sense-making View

Information-processing View Sense-making View
A predictable and incremental A radical or unforeseen pace of
Environment pace of change change (Brown & Eisenhardt,
1998)
The benchmarking and Best practices are subject to
transfering of best practices continual reexamination and
Emphasis based on explicit knowledge modification according to
(Allee, 1997) dynamic changes (Malhotra,
2000)
A necessary amount of Organizational members’
information or knowledge to capacity to interpret multiple,
Foous reduce work-related uncertainty ~ sometimes contradictory,
(Allen et al., 1979) information or knowledge
Optimal, efficient storage and Reassessing existing knowledge
retrieval (Malhotra, 2000) and creating new knowledge

The research framework, shown in Figure 2.1, builds on the sense-making view of
knowledge management. The distributed cognition and behavior literature explains a
mechanism of knowledge management (Boland et al., 1994; Boland & Tenkasi, 1995;

Hutchins, 1991; Resnick 1991; Sabherwal & Becerra-Fernandez, 2003; Alavi & Leidner,
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2001; Moreland, 1999). Distributed cognition and behavior refer to processes through
which organizational members represent their situations, interpret them, and exchange
them with others so that each may act with an understanding of situations (Boland et al.,
1994; Boland & Tenkasi, 1995; Sabherwal & Becerra-Fernandez, 2003; Alavi & Leidner,
2001). Knowledge management that supports distributed cognition and behavior goes
beyond the simple transmission of knowledge (Feldman & March, 1981; Preston, 1991;
Silver, 1991). It enables organizational members to effectively coordinate expertise,

quickly respond to market changes, and continually create knowledge.

2.2.2 Four Issues of Knowledge Management

Knowledge management includes many activities. Alavi and Lediner (2001)
classify four issues in their research — knowledge creation, storage/retrieval, transfer, and
application. This study follows their taxonomy and explores each in the following sub-

sections.

2.2.2.1 Knowledge Creation

Knowledge creation involves developing new content or replacing existing
content within the interactions of tacit and explicit knowledge (Pentland, 1995). Nonaka
(1994) presents four modes of knowledge creation through the interactions of tacit and
explicit knowledge: (1) socialization, (2) externalization, (3) internalization, and (4)
combination. Socialization refers to converting existing tacit knowledge into new tacit
knowledge through cognitive interactions and shared experiences. Apprenticeship is an

example of socialization (Nonaka, 1994). The circulated processes of observations,
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Existing
Tacit
Knowledge

Existing
Explicit
Knowledge

Figure 2.2.2.1: Knowledge creation through interactions of tacit and explicit knowledge

imitations, and improvements allow people to obtain tacit knowledge from others and
create new tacit knowledge (Sabherwal & Becerra-Fernandez, 2003; Janz &
Prasarnphanich, 2003; Alavi & Leidner, 2001; Nonaka 1994). Externalization refers to
converting existing tacit knowledge into new explicit knowledge. It enables the
translation of knowledge into explicit forms that are easier to understand. Articulation of
best practices or lessons acquired is an example in this category (Alavi & Leidner, 2001).
Internalization refers to converting existing explicit knowledge into new tacit knowledge.
Learning by doing and on-the-job training are internalization processes by which
knowledge is created (Sabherwal & Becerra-Fernandez, 2003; Nonaka 1994).

Combination refers to converting existing explicit knowledge into new explicit

New Tacit New Explicit
Knowledge Knowledge
Socialization Externalization
(Apprenticeship) (Articulation of best
practices or lessons)
Internalization Combination
(Learning by doing and on (Categorizing,
the job training) reclassifying, and

synthesizing explicit
knowledge)
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knowledge. It is the process of merging, categorizing, reclassifying, and synthesizing
explicit knowledge (Alavi & Leidner, 2001). These four modes are highly
interdependent. Figure 2.2.2.1 describes these interactions between tacit and explicit
knowledge.

Knowledge creation may be viewed as an upward spiral process, starting at the
individual level moving up to the collective level, and then to the organizational level,
sometimes reaching out to the inter-organizational level (Nonaka, 1994). Organizational

culture is regarded as an important condition to escalate knowledge creation (Davenport

& Prusak, 1998).

2.2.2.2 Knowledge Storage/Retrieval

When knowledge workers resign or retire from a firm without the proper storage
of the knowledge they have obtained, customer relationships or performance may be
impaired (KPMG, 1998b). Knowledge storage includes obtaining knowledge inside and
outside firms and coding it. An important consideration with knowledge storage is how
much context to include (Alavi & Leidner, 2001). Knowledge is context-specific and thus
without sufficient contextual details it will not result in effective use.

Alavi and Leidner (2001) present two conceptual models in regard to knowledge
retrieval — pull and push. The pull model of knowledge retrieval involves the search for
knowledge based on specific user queries. In the push model, knowledge is automatically

retrieved and delivered to potential users based on predetermined actions.
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2.2.2.3 Knowledge Transfer

Knowledge, once captured, must be disseminated throughout a firm to foster
productivity and innovation (Zellman-Bruhn, 2003; Argote, 1999; Epple et al., 1991;
Hedlund, 1994). Knowledge transfer occurs at various levels: between individuals, from
individuals to groups, between groups, across groups, and from groups to a firm
(Sabherwal & Becerra-Fernandez, 2003; Alavi & Leidner, 2001). However, researchers
find that knowledge transfer is difficult (Lessard & Zaheer, 1996; Ruggles, 1998;
Szulanski, 1996; Miner & Meziah, 1996). The tacitness of knowledge is a widely
recognized barrier to its transfer (Lippman & Rumelt, 1982; Zander & Kogut, 1995;
Gupta & Govindarajan, 2000). Motivational depositions and absorptive capacity also
make knowledge transfer hard (Levinthal & March, 1993; Simon 1991; Szulanski, 1996).
Gupta and Govindarajan (2000) address five factors to escalate knowledge transfer: (1)
value of knowledge, (2) willingness to share knowledge, (3) existence and richness of
transmission channels, (4) willingness to acquire knowledge from the source, and (5)
absorptive capacity of the target units. Information technology may enhance the transfer
of explicit knowledge by extending people’s reach beyond formal communication lines
(Alavi & Leidner, 2001). Inkpen and Dinur (1998) argue that experience is also a good

way to transfer tacit knowledge.

2.2.2.4 Knowledge Application
Knowledge creation, knowledge storage/retrieval, and knowledge transfer do not
necessarily improve the performance of a firm. It is the effective application of

knowledge that reduces costs and improves productivity (Davenport & Klahr, 1998;
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Alavi & Leidner, 2001). Evidence shows that firms have gaps between what they know
and what they do (Pfeffer & Sutton, 2000). Davenport and Prusak (1998) explain several
reasons why knowledge is not applied to action: (1) distrusting the source of knowledge,
(2) a lack of time and opportunity to apply knowledge, or (3) risk aversion. Alavi and
Leidner (2001) argue that researchers should pay more attention to cognitive processes of

people for effective knowledge application.

2.3 RESEARCH FRAMEWORK

Figure 2.1 provides a research framework that explains knowledge management
to support distributed cognition and behavior in knowledge-intensive and computer-
mediated work. It examines the relationships among a knowledge-sharing climate,
knowledge quality, information systems quality, cognitive empowerment, perspective
taking, perspective making, and innovation. These variables are explored in the following

sub-sections.

2.3.1 Knowledge-sharing Climate

A number of firms form cross-functional teams because they have a variety of
functional backgrounds, which enable them to tap into a broad array of knowledge and
thus facilitate innovation (Cohen & Levinthal, 1990; Woodman et al., 1993; Lovelace et
al., 2001; Keller, 2001; Bunderson et al., 2002). Cross-functional teams bring together
people from different disciplines that have pertinent expertise to produce innovation
(Kanter, 1988; Linderman et al., 2004; Stevens & Campion, 1994). However, empirical

research has shown that functional diversity has both positive and negative effects.
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Table 2.3.1.1: Positive and negative impacts of functional diversity on team performance

Positive Impacts

Negative Impacts

More innovation Bantel and Decreased short-term Murray (1989)
Jackson (1989) performance
Increased long-term Murray (1989) Increased cost Aitsalilia et al.
performance (1995)
Clearer strategies Bantel (1993) Lower group Donnellon
cohesiveness (1996), Jehn
(1997),
Swamidass &
Aldridge (1996)
Quick Williams et al. Slow competitive Hambrick et al.
implementation of (1995) response (1996)
organizational
changes
Enhanced speed in Aitsahlia et al. Lower consensus Knight et al.
the marketing of a (1995) (1999)
new product
Better new product Brown & Increased conflicts Knight et al.
quality Eisenhardt 91999), Pelled et
(1995) al. (1999)
Increased market Hambrick et al. Increased job stress Keller (2001)
share and profit (1996)
growth
Shorter development Kessler & Decreased team Harrison et al.
times Chakrabarti social integration (2002)
(1996)

On the positive side, functional diversity on a team leads to more innovation (Bantel &
Jackson, 1989), increased long-term performance (Murray, 1989), clearer strategies
(Bantel, 1993), quick implementation of organizational changes (Williams et al., 1995),
enhanced speed in the marketing of a new product (Aitsahlia et al., 1995), better new
product quality (Brown & Eisenhardt, 1995), increased market share and profit growth
(Hambrick et al., 1996), and shorter development times (Kessler & Chakrabarti, 1996).

On the negative side, functionally diverse teams induce decreased short-term
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performance (Murray, 1989), increased cost (Aitsalilia et al., 1995), lower group
cohesiveness (Donnellon, 1996; Jehn, 1997; Swamidass & Aldridge, 1996), slow
competitive response (Hambrick et al., 1996), lower consensus (Knight et al., 1999),
increased conflict (Knight et al., 1999; Pelled et al., 1999), increased job stress (Keller,
2001), and decreased team social integration (Harrison et al., 2002). A summary of both
positive and negative impacts of functional diversity is shown in Table 2.3.1.1.

A knowledge-sharing climate may help to reconcile the different impacts of cross-
functional teams. In addition, a knowledge-sharing climate is quite important in regard to
escalating the dynamics of knowledge management. A knowledge-sharing climate
encourages knowledge creation and dissemination on a team (Janz & Prasarphanich,
2003). Close and frequent interactions among team members lead to share tacit
knowledge as well as explicit knowledge. Von Krough (1998) states that knowledge-
sharing is a mutual intent to help others and optimize task performance. This study
defines a knowledge-sharing climate as the extent to which team members have a set of
shared understanding about providing access to information and building or using
necessary knowledge (Hoegl et al., 2003).

In the cross-functional environment, some teams are able to share ideas,
information, or knowledge, whereas others are not. Knowledge-sharing on a team cannot
be forced but can only be encouraged (Gibbert & Krause, 2002). Based on the expectancy
theory (Vroom, 1964), Bunderson and Sutcliffe (2002) raise three questions related to a
knowledge-sharing climate: (1) If I share activities and developments with my team
members in my area, will they understand me? (2) If my team members understand

activities and developments in my area, will it help us to perform better as a team? and
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(3) If I perform as part of a team, will my sharing motivate team members to share their
information or knowledge? A knowledge-sharing climate is a complex process that may
need to be broken down into dimensions (Janz & Prasarnphanich, 2003). We propose
three dimensions — (1) willingness, (2) trust, and (3) openness. As information or
knowledge is unequally distributed among team members, their willingness, trust, and
openness are critical to share pertinent information and knowledge (Argote et al., 1999;
Bunderson & Sutcliffe, 2002). The following sub-sections explore willingness, trust, and

openness respectively.

2.3.1.1 Willingness

Henderson (1994) states that developing new products in a pharmaceutical firm
requires the integration of knowledge from a broad array of disciplines such as molecular
biology, physiology, biochemistry, synthetic chemistry, and pharmacology. In the course
of integrating knowledge, the willingness of team members is critical. Project teams may
be unwilling to share their data, ideas, or resources if they have an atmosphere of secrecy
and competition (Hansen, 1999). In such a secretive and competitive environment, team
members consider knowledge-sharing as a way to lose their competitive advantage.
Willingness is described as the extent to which team members have positive orientations
toward exchanging information and using knowledge. Willingness on a cross-functional

team will build and sustain a competitive advantage (Leonard-Barton, 1995).
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2.3.1.2 Trust

Cross-functional teams should achieve an environment for team members to
understand how components interact to influence overall performance (Linderman et al.,
2004). Without establishing trust, it is not easy to share information or knowledge. Trust
is the belief that the intended action of others would be appropriate to complete a project
(Mistzal, 1996; Kankanhalli et al., 2005). Trust is described as the extent to which team
members value information, knowledge, or resources possessed or acquired by other
team members. Project team members may not acquire information and knowledge when
they do not trust sources or knowledge possessed by others. Trust is an important aspect

of accomplishing knowledge sharing (Von Krogh, 1998).

2.3.1.3 Openness

An open knowledge-sharing climate has been discussed as an important attribute
that encourages interactions among people (Leonard-Barton, 1995; Cohen, 1998;
Davenport & Prusak, 1998; Gold et al., 2001). Project teams bring together disciplines
and members needed in order to acquire new knowledge, skills, and abilities. Openness is
defined as the extent to which team members are encouraged to express their ideas, even
though the ideas may be contrary to existing knowledge. In an open atmosphere, team
members may bring forth anything and come up with creative ideas. Openness will
enable project teams to realize their potentials for value creation (Von Krogh, 1998). It
encourages team members to voice their opinions or give feedback, both of which are

critical when building knowledge.
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2.3.2 Knowledge Quality

Quality management has its roots in manufacturing and service to accomplish
efficiency and customer satisfaction. The scope has been expanded to data quality and
information quality (Wang & Strong, 1996; Nelson et al., 2005). It is also pertinent to
discuss knowledge quality in the knowledge-based economy. As information technology
advances, firms have a tremendous amount of data and information on a daily basis and
need their qualities for efficiency. Furthermore, knowledge is about action and its quality
affects decision-makings in firms. Studies on data quality and information quality have
been conducted in a broad manner. This study organizes the literature on data quality and
information quality. Taking the ideas presented in the literature a step further, this study

presents the concept of knowledge quality.

2.3.2.1 Data Quality

Everyday firms store a vast amount of data, which are processed to create value.
High-quality data reduce cost and increase strategic corporate capacity, whereas poor-
quality data have a negative impact on firms (Wang & Strong, 1996; Madnick et al.,
2003; Wang, 1998; Yang, 2003). Most firms strive to achieve data quality by establishing
routine control procedures in an organization databases (Lee & Strong, 2003). Data
quality is described as fitness for use by data users (Wang & Strong, 1996; Strong et al.,
1997). Research on data quality has been developed in finding its dimensions (Wang &
Strong, 1996) and its measurements (Wang & Strong, 1996; Goodhue, 1995; Fisher &
Kingma, 2001; Cappiello et al., 2003). Traditionally, high quality refers to accuracy of

data (Goodhue, 1995; Ballou & Pazer, 1995; Redman, 1996; Fisher & Kingma, 2001;
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Cappiello et al., 2003). In addition, a number of attributes of data quality have been
addressed; currency (Goodhue, 1995; Cappiello et al., 2003), accessibility (Goodhue,
1995), relevance (Fisher & Kingma, 2001), timeliness (Ballou & Pazer, 1995; Fisher &
Kingma, 2001), completeness (Fisher & Kingman, 2001; Cappiello et al., 2003), and
consistency (Fisher & Kingma, 2001). A summary of the literature on data quality is
given in Table 2.3.2.1.1. Wang and Strong (1996) present a broader conceptualization of
data quality than a conventional view by proposing and testing intrinsic data quality,
contextual data quality, representational data quality, and accessibility data quality.
Intrinsic data quality denotes that data have quality in their own right (i.e., accurate,
objective, or believable). Contextual data quality means that data quality must be
considered within the context of the task at hand (i.e., value-added, relevant, timely,
complete, or appropriate). Contexts in data quality may be implicit, but must be a critical
part (Lee, 2003). Representational data quality includes aspects related to the format of
data (i.e., concise or consistent) and the meaning of data (i.e., interpretability or ease of
understanding). Accessibility data quality denotes that the system must be accessible but
secure (i.e., accessibility or security).

Poor data quality may be dirty data in databases, inadequate data management
procedures, software errors, and contextual uncertainty (Redman, 1996). Madnick et al.
(2003) contend that the main problems of data quality are entity identification and entity
aggregation. An entity may appear in a multiple way (e.g., IBM, I.B.M., or International
Business Machines Corporation), which makes it difficult to identify the firm correctly.
An entity may also have a number of subsidiaries, branches, divisions, and joint ventures.

So it is imperative to determine what exactly the firm is. Another difficulty of data
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quality is changes in the business environment. Data in databases are static, but the real

world keeps changing (Orr, 1998).

2.3.2.2 Information Quality

Availability of information alone is no longer a strategic advantage. Information
quality has become a critical issue in dealing with the rapidly changing business
environment (Hu et al., 1998; Lee et al., 2002; Lillrank, 2003). In fact, information
quality has been regarded as one of the six categories for information systems success
(DeLone & MalLean, 1992, 2003; Huang et al., 1999). The poor quality of information is
commonly caused by the lack of coordination and shared understanding among
information customers, producers, and suppliers (Wang et al., 1998). Information quality
is defined as fitness for use by information users. Similar to the four dimensions of data
quality, Lee et al. (2002) present four dimensions of information quality — (1) intrinsic
information quality, (2) contextual information quality, (3) representational information
quality, and (4) accessibility information quality. Intrinsic information quality means that
information has quality in its own right. Contextual information quality indicates that
information must be considered within the context of the task. Representational
information quality describes that the system must present information interpretably,
understandably, and consistently. Accessibility information quality means that the system
must be accessible but secure. Two dimensions (i.e., representational information quality
and accessibility information quality) raise the issue that information quality is often
confused with information systems quality (von Hellens, 1997; Anderson & von Hellens,

1997). Nelson et al. (2005) organize information quality through an extensive literature
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review. However, they do not distinguish information quality from data quality. Table
2.3.2.2.1 provides a summary of the literature on information quality. It should be noted
that the taxonomy used in the table follows the researchers’ terms. If they use
“information quality” instead of “data quality” in their research, it is considered as an

information quality study.

2.3.2.3 Knowledge Quality

In the knowledge-based economy, knowledge quality is quite critical in order to
sustain a competitive advantage. However, it remains a vaguely defined concept and so is
difficult to specify (Kankanhalli et al., 2005). The standards for judging the quality of
knowledge may include speed, lower costs, higher profit margins, and the degree to
which knowledge may contribute to a firm’s development (Droge et al., 2003). Attempts
to define knowledge quality follow patterns established in the quality literature. Quality
has been variously defined as value, conformance to requirements, fit for use, and
meeting or exceeding customer expectations (Deming, 1986; Dobyns & Crawford-
Masson, 1991; Juran, 1989; Juran & Gryna, 1980). The concept of “fitness of use” is
widely adopted in the quality literature (Wang & Strong, 1996). Project team members
who access knowledge will judge whether or not it is fit for use (Deming, 1986; Dobyns
& Crawford-Masson, 1991; Juran, 1989; Juran & Gryna, 1980). Justification by team
members is the process of determining the extent to which knowledge is truly worthwhile
for the team (Nonaka, 1994). This paper defines knowledge quality as the extent to which

knowledge is justified as fit for use.
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As knowledge is a multi-faceted concept, knowledge quality may have
dimensions. To elicit attributes of knowledge quality, this study illuminates three
dimensions — (1) intrinsic knowledge quality, (2) contextual knowledge quality, and (3)
actionable knowledge quality. The three different knowledge qualities are conceptually
separated, but are used interactively at work. The three dimensions combine to create an
overall construct of knowledge quality. Each dimension is explored in the following sub-

sections.

2.3.2.3.1 Intrinsic Knowledge Quality

Intrinsic knowledge quality refers to the extent to which knowledge has quality in
its own right (i.e., accurate, reliable, or believable). This is a foundational attribute of
knowledge quality. Even though knowledge is based on personal beliefs and insights,
they should be within a reasonable range for others to accept. Intrinsic knowledge quality
allows team members to be rich in understanding activities and relationships among

problems, processes, and products.

2.3.23.2 Contextual Knowledge Quality

What may be considered as good knowledge in one case may not be useful in
another case. Knowledge is context-specific and contexts play a large role in how
knowledge is understood (Madnick et al., 2003; Becerra-Fernandez & Sabherwal, 2001;
Nonaka & Takeuchi, 1995; Tyre & von Hippel, 1997). Different contexts (i.e.,
paradigms, goals, roles, time, space, and culture) evaluate knowledge quality in a

different manner. Different contexts even need different knowledge management
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processes (Becerra-Fernandez & Sabherwal, 2001). Contextual knowledge quality refers
to the extent to which knowledge is considered within the context of the task (i.e.,
relevant or value-added). Because tasks and their associated contexts vary across time

and people, it is a research challenge to explore contextual knowledge quality.

2.3.2.33 Actionable Knowledge Quality

The notion of knowledge quality depends on the actual use of that knowledge.
Knowledge is not created for its own sake, but should be converted into action to
manifest its usefulness and profitability (Demarest, 1997; Droge et al., 2003). Knowledge
is about action and must be used to some end (Nonaka & Takeuchi, 1995; Von Krough,
1998). Actionable knowledge quality refers to the extent to which knowledge is
expandable, adaptable, or easily applied to tasks. It allows teams to solve problems and
implement solutions effectively. Madnick et al. (2003) use “corporate household

knowledge” as actionable knowledge.

2.3.3 Information Systems Quality

Information systems play an important role in diffusing knowledge, as they
expand users’ reach to expedite large-scale knowledge. Providing a virtual space in
which organizational members represent their knowledge and take the knowledge of
others into account may allow them to arrive at new insights (Alavi & Leidner, 2001).
High quality of information systems should be designed to support coordination,
collaboration, and communication for teams. Information systems should have a

comprehensive infrastructure that supports various types of knowledge and
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communication that are critical (Gold et al., 2001). In this study, information systems
quality refers to the extent to which information systems have perceived ease of use,
perceived usefulness, and perceived media richness.

Research has developed and tested a theoretical extension of the Technology
Acceptance Model (TAM) to explain perceived ease of use and perceived usefulness
(Davis, 1989; Davis et al., 1989; DeLone & MclLean, 1992, 2003; Doll et al., 1998;
Venkatesh & Davis, 2000; Gefen et al., 2003). TAM theorizes that perceived ease of use
and perceived usefulness are important aspects of information systems quality.
Furthermore, this study argues that perceived media richness is also a critical dimension
to build information systems quality. Information systems should be designed in such a
way that people may flexibly express their knowledge. Due to a lack of social and verbal
interactions, computer-mediated communications may be less effective than face-to-face
meetings (Hinds & Weisband, 2003). Because the writing, the language, and the context
behind texts in information systems may be unfamiliar to others, it may cause
equivocality. As a response to coping with this ambiguity, as well as the characteristics of
non-routine tasks, rich media is necessary (Daft & Lengel, 1986). The media richness
theory is one of the first prescriptive theories to describe why people choose particular
information technology to communicate with others in a workplace (Daft & Lengel,
1984, 1986). Perceived media richness enables users to express their understandings and
to interpret quite unfamiliar texts received from others in multiple ways. Thus, perceived
ease of use, perceived usefulness, and perceived media richness may contribute to the
information systems quality. In the following sub-sections, perceived ease of use,

perceived usefulness, and perceived media richness are explored.
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2.3.3.1 Perceived Ease of Use

Perceived ease of use is supported by Bandura’s (1982) work. Information
systems may be easy to use if the effort to use the technology is modest according to the
users’ frame of reference (Doll & Torkzadeh, 1998). Perceived ease of use refers to the
degree to which users believe that using a particular system will be free of effort (Davis,
1989). It is an indicator of the cognitive effort needed to learn and utilize information
technology (Gefen et al., 2003). Perceived ease of use is the information systems quality
that allows users to navigate various different knowledge bases. Knowledge workers may
lack specific software knowledge or specific skills necessary to use computers in their
work. Unfriendly technology, which does not work as suggested and is frequently down,

makes users avoid using it.

2.3.3.2 Perceived Usefulness

Schultz and Slevin (1975) and Robey (1979) introduce perceived usefulness on
systems utilization. The concept of “usefulness” implies purposes. Information systems
may be considered useful if they contribute to accomplishing users’ purposes (Doll et al.,
1989). Team members will use information technology to the extent to which they
believe that it will enhance their performance. Perceived usefulness refers to the degree to
which users believe that using a particular system will enhance job performance (Davis,
1989). 1t is the information systems quality that allows users to compare and contrast
various interpretations so that they may find the most creative way to solve problems. It
enables knowledge workers to explore a wide range of knowledge bases in a timely

manner. In many empirical tests, perceived usefulness has consistently been a strong
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determinant of information systems quality (Doll & Torkzadeh, 1998; Delone & Mclean,

1992, 2003).

2.3.3.3 Perceived Media Richness

Information systems should enable users to easily represent contents and contexts,
and flexibly exchange those representations with others (Boland et al., 1994). Perceived
media richness has been described as a medium’s ability to accomplish four goals — (1)
sending multiple cues, (2) supporting the use of language variety, (3) providing timely
feedback, and (4) supporting a high degree of personalness (Daft & Lengel, 1984, 1986;
Webster & Trevino, 1995; Carlson & Davis, 1998; Carlson & Zmud, 1999). Multiple
cues involve the use of different senses such as emotional tone, attitude, or formality
(Carlson & Zmud, 1999). Language variety refers to the simultancous use of texts,
graphics, and videos in written forms (Ferry et al., 2001; Carlson & Zmud, 1999). Timely
feedback describes the ability of the medium to quickly deliver responses. Personalness
captures the degree to which a receiver may feel the presence of a sender through the
communication medium (Ferry et al., 2001). Perceived media richness refers to the
degree to which media have the capability to transfer or communicate messages in
various methods (i.e., texts, graphics, or videos) (Daft & Lengel, 1984, 1986; Datft et al.,
1987; Carlson & Zmud, 1999; Fichman, 2001; Gatingnon et al., 2002). Rich media
enable team members to freely interact through various cues, while sending and receiving

quick feedback.
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2.3.4 Cognitive Empowerment

As the business environment encountered global competition, the commitment,
initiative, and innovation of employees were required (Harrison, 1983; Kanter, 1983;
Drucker, 1988). Accordingly, cognitive empowerment has received widespread attention.
As the knowledge-based economy begins, the nature of work becomes abstract,
stochastic, and autonomous (Weick, 1993). In this context, empowerment is critical to
deal with uncertainty and equivocality. Although information technology initiates
knowledge management, both academicians and practitioners recognize that effective
knowledge management needs to include people (Massey et al., 2002). Knowledge
resides in people and people create knowledge. In knowledge-intensive work, empowered
teams play an important role in producing benefits to a firm. Empowered teams are
willing to search for new knowledge that makes their work meaningful. They provide the
leadership behaviors that encourage changes (Spreitzer et al., 1999). They are willing to
share half-fledged ideas, knowing that they may explain, defend, and shape knowledge
(Blackburn et al., 2003). Cognitive empowerment provides the capability to cope with
critical problems (Salancik & Pfeffer, 1982).

In a legal sense, power means authority and thus empowerment is authorization
(Thomas & Velthouse, 1990). Power also means capacity and energy (Conger &
Kanungo, 1988; Thomas & Velthouse, 1990). Conger and Kanungo (1988) define
empowerment as increases in workers’ effort-performance expectancy or self-efficacy.
Kirkman and Rosen (2000) define team empowerment as increased task motivation that
is due to team members’ collective, positive assessments of their organizational tasks.

This study defines cognitive empowerment as the level of intrinsic task motivation
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manifested in a set of four cognitions (i.e., meaning, competence, self-determination, and
impact) reflecting a team’s orientation to its work role (Thomas & Velthouse, 1990).
Even though teams have little self-determination, they may still perceive empowerment
to the extent to which they feel a sense of meaning, competence, and impact (Spreitzer,
1995; Kirkman et al., 2004). Spreitzer (1995) argues that employees may be viewed as
more or less empowered, rather than empowered or not empowered.

Researchers focus on the empowerment of management practices such as access
to information and resources (Blau & Alba, 1982; Bowen & Lawler, 1992, Mainiero,
1986; Neilsen, 1986). Conger and Kanungo (1988), however, argue that management
practices may not necessarily empower employees. With this perspective, Thomas and
Velthouse (1990) and Spreitzer (1995, 1996) make a distinction between management
practices and job cognitions. They also address the four cognitions that form cognitive

empowerment. In the following sub-sections, the four cognitions are explained.

2.3.4.1 Meaning

Meaning is a fit between the requirements of work and the beliefs, values, and
behaviors of the team (Brief & Nord, 1990; Hackman & Oldman, 1980). It includes
values, goals, or purposes in given tasks (Thomas & Velthouse, 1990). A high level of
meaning results in commitment and concentrated energy, while a low level of meaning
results in apathy and unrelated feelings (Kanter, 1968; Sjoberg et al., 1983). When teams
perceive that given tasks are meaningful, they are more likely to respond to the tasks with

a high level of motivation (Hackman & Oldham, 1980).
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2.3.4.2 Competence

Competence is a belief in the capability to perform work activities (Gist, 1987).
Conger and Kanungo (1988) call it self-efficacy that is the self-appraisal of the ability to
complete tasks successfully. A high level of competence leads people to face hard tasks
with enhanced effort, persistence, and endurance, whereas a low level of competence
leads people to avoid difficult situations (Bandura, 1997; Doll et al., 2002). Kirkman et
al. (2004) find that competence brings the capability that responds to changing customer
needs, often coming up with creative solutions in the context of virtual teams. A high
level of competence enables teams to behave actively, seek continuous improvement,
revise work processes, and search out innovative solutions to work problems (Crant,

2000; Hyatt & Ruddy, 1997).

2.3.4.3 Self-determination

Self-determination is a sense of choice in initiating and regulating actions (Deci et
al., 1989). It means that important decisions are made and executed by the teams
(Kirkman & Rosen, 1999; Bell & Staw, 1989; Spector, 1986). It has been found that self-
determination produces greater flexibility, creativity, self-regulation, greater risk-taking,
and resilience in the face of adversity (Deci & Ryan, 1985; Deci et al., 1989; Tushman &
O’Relly, 1996). Teams do not have to wait for managerial permission before engaging in
risk-taking activities that are crucial to improvement (Edmondson, 1999). Campion et al.
(1993) and Henderson and Lee (1992) use the term autonomy instead of self-
determination. They show that an increasing level of autonomy enhances work

satisfaction and performance.
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2.3.4.4 Impact

Impact is the degree to which a team’s project may influence strategic,
administrative, or operating outcomes at work (Ashforth, 1989). In Hackman and
Oldham’s (1980) model of work redesign, impact is analogous to perceived
consequences. When teams perceive that their work does not have perceived
consequences, motivation is reduced and the abilities to recognize opportunities are
declined (Spreitzer, 1995). Impact allows teams to enhance motivation by improving

team members’ collective understanding of situations (Edmondson, 1999).

2.3.5 Perspective Sharing

Project teams may be composed of members who have specialized knowledge
and considerable expertise. In order for teams to reach their performance potential, they
must be able to capitalize on members’ resources by discerning, weighting, and
transferring task-relevant knowledge (Littlepage et al., 1997; Henry, 1995). Knowledge
transfer is a very important practice (Huber, 1991; Szulanski, 1996; Argote & Ingram,
2000; Darr & Kurtzberg, 2000; Ko et al., 2005). The extent to which a team transfers
members’ expertise affects group performance (Moreland & Myaskovsky, 2000;
Moreland, 1999; Hollingshead, 1998; Littlepage et al., 1997; Liang et al., 1995; Faraj &
Sproull, 2000; Thomas-Hunt & Gruenfeld, 2003).

Knowledge transfer has been defined by different researchers. Szulanski (1996)
defines knowledge transfer as dyadic exchanges of organizational knowledge between a
source and a recipient unit in which the identity of the recipient matters. Argote and

Ingram (2000) describe it as the process through which one unit (e.g., group, department,
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or division) is affected by the experience of another. Ko et al. (2005) depicts it as the
communication of knowledge from a source so that it is learned and applied by a
recipient. Darr and Kurtzberg (2000) state that knowledge transfer occurs when a
contributor shares knowledge that is used by an adopter.

An important factor of knowledge transfer is quality relationships (Argote, 1999;
Ko et al., 2005). However, members on a cross-functional team often lack in a shared
language and a common ground, which significantly limit the ability to transfer
knowledge. For example, consider a new product development team consisting of a
marketing representative, a finance representative, engineers, and manufactures. Even
though they are charged with developing innovative products, they are less likely to have
salient attributes or experiences in common. It calls for a framework that understands and
combines different disciplines in the context of knowledge transfer. Boland and Tenkasi
(1995) present the concept of perspective taking and perspective making. They state that
perspective taking and perspective making may occur among members who possess
different disciplines, characteristics, experiences, and values. Purser et al. (1992) contend
that the failure to achieve perspective taking is a very critical problem in new product
development. Boland and Tenkashi (1995) indicate that producing knowledge requires
the ability of perspective taking and perspective making. Team performance is not just a
function of having right expertise, but of coordinating it on a team (Faraj & Sproull,
2000).

Although many theories explain the dynamics of knowledge transfer, few theories

explore perspective sharing. This study describes the major mechanism that accounts for
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perspective taking and perspective making. In the following sub-sections, the dynamics

of perspective taking and perspective making are explored.

2.3.5.1 Perspective Taking

There has been a long tradition of research examining perspective taking. Piaget
(1932) and Piaget and Inhelder (1973) investigate it in the context of child development.
Best effort and hard work, not guided by new stimuli, only dig deeper the pit in which we
are already (Deming, 1994). Purser et al. (1992) conduct a comparative study of two
product development projects in which one project succeeded and the other failed. They
argue that the main reason for the failed project is due to the inability to achieve
perspective taking through depicting and exchanging representations of each team
members’ unique understandings. Perspective taking is critical to organizational learning
(Boland & Tenkasi, 1995). The same assemblage of knowledge may evoke different
responses from different people and even from the same person according to a different
context (Malhotra, 2000). Product success is the result of collaborations in which diverse
individuals appreciate and utilize their distinctive perspectives through the process of
perspective taking (Dougherty, 1992; Purser et al., 1992; Nonaka, 1994; Henderson,
1994).

In a group of experts, each person may not master the unique knowledge domains
of the others. In other words, marketing personnel do not have to master the specialized
knowledge of engineering. Yet, marketing personnel need to integrate important aspects
of engineering to improve their overall understanding of products. A perspective refers to

a cognitive judgment based on the knowledge a team member has. Perspective taking
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refers to the process whereby team members take the knowledge of other disciplines into
account. Innovation does not lie in simply combining and sharing knowledge, or making
knowledge commonly available. It lies in perspective taking in which experts take the
knowledge of others into account from various disciplines. Yesterday’s best practices
may turn into today’s worst practices, and yesterday’s core competencies may turn into
today’s core rigidities. Taking different perspectives triggers new insights into problems
and plays a critical role in creating knowledge. Team members need to surface and

reconcile others’ perspectives continually.

2.3.5.2 Perspective Making

Team members may have different perspectives that have been shaped by their
positions and backgrounds. Knowledge-intensive workers do not follow a set of rules to
arrive at a single prescribed solution (Boland & Tenkasi, 1995; Markus et al., 2002).
Disagreements on why, what, and how they are doing on a team may cause poor
outcomes (Bennett, 1996; Gerwin & Moffat, 1997; Ko et al., 2005). As such, a team’s
ability to gain a shared interpretation out of many perspectives is critical (Brockman &
Morgan, 2003; Kanter, 1988; Purser et al., 1992; Kieras & Polson, 1985; Polson, 1987).

Perspective making refers to the process whereby a team develops and
strengthens its knowledge and practices as a whole (Boland & Tenkasi, 1995).
Perspective making is a dynamic process that drives a team toward the uniformity of
cognitive maps and the consistency of framing. It indicates that team members compare
and contrast various perspectives and eventually arrive at hybrid combinations (Boland &

Tenkasi, 1995; Markus et al., 2002). Perspective making produces conflict resolution,
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enhanced teamwork, and united effort. As a perspective strengthens, knowledge-intensive
workers may have an increased ability to work better because their scopes of

understanding get bigger.

2.3.5.3 Perspective Taking vs. Perspective Making

It is noteworthy to mention differences between perspective taking and
perspective making. Perspective taking is to exchange unique understandings from
diverse disciplines, while perspective making is to reach an agreement for unity.
Perspective taking allows a team to interpret the same knowledge in a different manner,
while perspective making is the process of recognizing incongruous sets of knowledge
and combining them to arrive at a consensus. Finally, perspective taking is a team’s
ability to appreciate and utilize distinctive perspectives, while perspective making reflects

a team’s ability to harvest and incorporate knowledge into operation.

2.3.6 Innovation

The empty idea war-chest phenomenon is due to a lack of innovation in a firm
(Massey et al., 2002). The central role of innovation is the long-term survival of a firm
amid severe global competition (Scott & Bruce, 1994; Ancona & Caldwell, 1987,
Fichman, 2001; Nelson, 1995; Teece & Pisano, 1994; Huang et al., 1999). Innovation is
defined as the adoption of an idea or behavior that is new (Daft, 1978; Damanpour, 1991,
1996; Fichman, 2001; Gatingnon et al., 2002; Oldham et al., 1996; Amabile, 1996; Scott
& Bruce, 1994). It is the process of initiating, adopting, and implementing one or more

new technology (Fichman, 2000). This study describes innovation as the production or
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adoption of novel and useful systems, processes, products, or services. Innovation may be
new knowledge-embedded products or services, new processes, new structures or
administrative systems, or new programs (Damanpour, 1991). Firms should respond to
changes in internal and external environments through innovation. In the following sub-

sections, characteristics and types of innovation are explained.

2.3.6.1 Characteristics of Innovation

Innovation is substantially different from routine problem solutions (Malhotra et
al., 2001). Characteristics of innovation are as follows. Innovation demands the synthesis
of a wide range of knowledge domains (Kalay, 1989). Its solutions are generated in
unpredictable ways (Safoutin & Thurston, 1993). In innovative work, problems are often
poorly specified and may be understood only when they are resolved (Sage, 1992).
Innovative tasks are high in complexity and uncertainty and may not be apportioned to
any single person or function (Pava, 1983). Innovation is inherently both an orderly and a
disorderly process (Purser et al. 1992). Teams may be viewed as innovative when they

exhibit novel and useful behaviors early, frequently, and intensively (Fichman, 2001).

2.3.6.2 Types of Innovation

Types of innovation have been distinguished by a number of researchers —
technical versus administrative (Damanpour & Evan, 1984), product versus process
(Knight, 1967; Utterback & Abernathy, 1975; Dougherty, 1992), radical versus
incremental (Ettlie et al., 1984; Dewar & Dutton, 1986; Damanpour, 1996; Green et al.,

1995), and architectural versus generational (Henderson & Clark, 1990; Christensen &
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Rosenbloom, 1995; Sanderson & Uzumeri, 1995). Technical innovation includes new
products, services, and production process technology, while administrative innovation
involves novel organizational structures and administrative processes (Damanpour &
Evan, 1984). Product innovation refers to new products or services to meet changing
customer expectations, while process innovation is work and information flow to produce
products and render services efficient (Knight, 1967; Utterback & Abernathy, 1975).
Radical innovation represents clear departures from existing practices and technology,
while incremental innovation exhibits refining and improving existing practices and
technology (Dewar & Dutton, 1986; Ettlie et al., 1984). The empirical literature
consistently demonstrates that radical innovation is riskier, yet it has more profound
effects than incremental innovation (Damanpour, 1996; Cooper & Smith, 1992; Foster,
1986). Architectural innovation contains changes in linking mechanisms between existing
subsystems, while generational innovation describes changes in subsystems (Henderson

& Clark, 1990; Gatignon et al., 2002).

2.4 HYPOTHESES DEVELOPMENT

This study provides a research framework that examines relationships among a
knowledge-sharing climate, knowledge quality, information systems quality, cognitive
empowerment, perspective taking, perspective making, and innovation. (See Figure 2.1)
In fact, it explores knowledge management to support distributed cognition and behavior
in knowledge-intensive and computer-mediated work. In the following sub-sections,

several hypotheses that will be tested are derived.
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2.4.1 Knowledge-sharing Climate and Knowledge Quality

Firms increasingly create cross-functional teams that have relevant expertise and
consequently are believed to foster productivity and innovation (Keller, 2001; Bunderson
et al., 2002; Cohen & Lavinthal, 1990). Empirical research on the impact of functional
diversity, however, reveals a mixed picture - both positive (Bantel & Jackson, 1989;
Brown & Eisenhardt, 1995; Hambrick et al. 1996) and negative (Aitsahlia et al., 1995;
Murray, 1989; Knight et al., 1999; Keller, 2001). It indicates that a simple gathering of
experts does not necessarily bring desired results. A knowledge-sharing climate may
reconcile the conflicts. It encourages the development of cohesion, consensus, and
communication on a team despite their functional differences. A knowledge-sharing
climate also increases the breadth and depth of knowledge by attaining cross-fertilization
which is needed for the problem-solving capability of teams (Bunderson & Sutcliffe,
2002). Research supports that close and frequent interactions on a team lead to project
effectiveness (Clark & Fujimoto, 1991; Leonard-Barton & Sinha, 1993; Henderson &
Cockburn, 1994; Eisenhardt & Tabrizi, 1995; Szulanski, 1996). The value of knowledge
increases with the frequency that it is gathered and shared (Davenport & Prusak, 1998;
Janz & Prasarnphanich, 2003). A team with a high level of knowledge-sharing climate
may have a high level of knowledge quality because team members validate their
understandings through the interactions of tacit and explicit knowledge. When teams
have a high level of knowledge-sharing climate, team members bring necessary
functional expertise to a team and provide multiple sources of knowledge, thereby
increasing the quality of knowledge (Keller, 2001; Bunderson & Sutcliffe, 2002).

Consequently, this study hypothesizes that:
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Hypothesis 1: A project team with a high level of knowledge-sharing climate will

have a high level of knowledge quality.

2.4.2 Information Systems Quality and Knowledge Quality

Information technology capabilities expand the reach of teams to expedite
expertise from team members. Information technology is the best way of collecting,
organizing, and evaluating knowledge (Griffith et al., 2003; Inkpen & Dinur, 1998). A
high level of information systems quality enables teams to obtain better coordination,
collaboration, and communication, which in turn result in quality of knowledge.
Information systems designed to be used easily may allow cognitive, effective knowledge
diffusion (Boland et al., 1994). Useful information systems will make teams search for
knowledge for their tasks appropriately. Contexts play a crucial role in how knowledge is
understood and applied (Madnick et al., 2003; Becerra-Fernandez & Sabherwal, 2001). A
high level of perceived media richness in information systems quality enables team
members to send multiple cues, support the use of language variety, provide a high
degree of personalness, and explain context in a proper manner. Droge et al. (2003)
contend that a standard for the quality of knowledge is speed. A high level of information
systems quality allows a team to access and validate knowledge easily, usefully, and
quickly. As teams have better quality of information systems, the transferability of
critical knowledge is enhanced. Consequently, this study presents the following

hypothesis:
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Hypothesis 2: A project team with a high level of information systems quality

will have a high level of knowledge quality.

2.43 Knowledge-sharing climate and Cognitive Empowerment

Knowledge gathering and sharing are important aspects of the successful
completion of projects, especially for innovative projects (Hansen, 1999). As teams
review and assess necessary knowledge for their tasks, a knowledge-sharing climate
provides an environment in which team members may obtain critical knowledge and
complementary skills. In fact, frequent interactions among team members are viewed as
evidence of a firm’s competitiveness (DeTienne & Jackson, 2001; Pitman, 1994; Janz &
Prasarnphanich, 2003). Research also shows that making more information and
knowledge available is empowering (Kanter, 1989; Nonaka, 1988; Spreitzer, 1995,
1996). In a participative climate, acknowledgement, creation, and autonomy are valued,
whereas in a non-participative climate, top-down command, order, and predictability are
valued (Evered & Selman, 1989; Spreitzer, 1996; Lawer, 1992). A team with a high level
of knowledge-sharing climate may be less susceptible to changes because of the timely
integration of knowledge. It helps teams to recognize appropriate values and enhance
their capability of decision-making. Willingness to share knowledge will increase a
team’s understanding. Trust in the knowledge possessed by others will make teams
collaborate effectively. Openness makes teams accessible to the information and
knowledge involved (Souder & Moenaert, 1992). A knowledge-sharing climate embraces
all manifestations on a team of learning, mentoring, and communicating (Janz &

Prasarnphanich, 2003). Team members may have opportunities to learn expertise from
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others, and so increase their perceived empowerment (Janz, 1999; Mikkelsen et al.,
2000). A knowledge-sharing climate provides teams with proper knowledge and the

perception that they will complete their project successfully. Consequently, this study

hypothesizes that:

Hypothesis 3: A project team with a high level of knowledge-sharing climate will

have a high level of cognitive empowerment.

2.44 Knowledge Quality and Cognitive Empowerment

Accumulated knowledge is necessary for new developments (Bower & Hilgard,
1981; Cohen & Levinthal, 1990, Huber, 1991; Brockman & Morgan, 2003). Without
appropriate knowledge, people have difficulty making novel and useful knowledge
(Lindsay & Norman, 1977). Knowledge quality enables teams to make their experience
more potent (Guzzo et al., 1993; Kirkmand & Rosen, 1999). Rescarch indicates that task-
related expertise increases a team’s empowerment (Trafimow & Sniezek, 1994). Teams
are more likely to find their goals meaningful because they participate in potential
creation with the quality of knowledge (Hackman, 1987; Hackman & Oldham, 1980). A
high level of knowledge quality allows teams to use their inputs, enhancing their sense of
control. Teams may develop novel and useful discoveries with the quality of knowledge,
expecting an impact on the firm. A high level of knowledge quality allows teams to
enhance common understandings and thus facilitate the perception of cognitive

empowerment. Consequently, this study derives the following hypothesis:
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Hypothesis 4: A project team with a high level of knowledge quality will have a

high level of cognitive empowerment.

2.4.5 Cognitive Empowerment and Perspective Taking

Cognitive empowerment motivates teams to behave actively, seek continuous
improvement, revise work processes, and search out innovative solutions (Crant, 2000;
Hyatt & Ruddy, 1997). Research shows that empowered teams are willing to change and
to display greater initiatives (Locke & Schweiger, 1979; Thomas & Velthouse, 1990;
Spreitzer, 1995). They exhibit more proactive behaviors and persistent efforts (Bandura,
1977; Doll et al., 2002). Empowerment leads to greater experimentations (Tushman &
O’Reilly, 1996; Edmondson, 1999). It is also considered as an important facilitator of
knowledge flow among members (Garvin, 1993; Schulz, 2001). As teams have a
collective sense of meaning, competence, self-determination, and impact, their
motivation to complete tasks will be enhanced. Accordingly, individual and collective
actions to take others’ perspectives will be more proactive. Perspective taking is achieved
by communicating experiences and then analyzing them (Boland et al., 1995). Cognitive
empowerment may increase the ability to reflect upon new insights and understandings
for the successful project completion of a project (Thomas-Hunt et al., 2003; Boland et

al., 1995). Consequently, this study presents the following hypothesis:

Hypothesis 5: A team with a high level of cognitive empowerment will have a

high level of perspective taking.
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2.4.6 Cognitive Empowerment and Perspective Making

Cross-functional teams consist of heterogeneous disciplines with specialized
knowledge. It requires them to leverage and combine divergent perspectives effectively.
Although it is not an easy process, empowered teams show proactive behaviors (Crant,
2000; Hyatt & Ruddy, 1997). As teams construct, revise, or comment on various
perspectives, cognitive empowerment allows them to have the uniformity of cognitive
maps and the consistency of framing. Cognitive empowerment facilitates the integration
of specialized knowledge domains because intrinsic motivation enables the transfer of
tacit and explicit knowledge (O’Dell & Grayson, 1998; Osterloh & Frey, 2000; Argote,
1999; Zander & Kogut, 1995). Through empowerment, people want to control their work
environment from noises (Boland et al., 1995; Doll et al., 2002). Empowered teams are
more likely to recognize different sets of knowledge and combine them to arrive at
consensus. Empowered teams transfer knowledge and make their own perspectives as a
whole as they collaborate, communicate, and coordinate interdisciplinary knowledge.
People’s cognition and group collaboration enable perspective making (Boland et al.,

1995). Consequently, this study derives the following hypothesis:

Hypothesis 6: A team with a high level of cognitive empowerment will have a

high level of perspective making.

2.47 Perspective Taking and Perspective Making
As perspective taking is ongoing, teams better understand what problems are

important and what serves as good exemplars (Boland et al., 1995). Maintenance and
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refinement of the existing knowledge from various functions may be attributed to
feedback processes (Boland et al., 1995). A collective mind is an important characteristic
for a team’s effectiveness (Weick & Roberts, 1993). Perspective taking is an essential
process that promotes mutual adjustments and coordination (Bunderson & Sutcliffe,
2002). Agreement that knowledge is progressing is the agreement that the perspective is
strengthening (Boland et al., 1995). Extensive interactions facilitate socialization
processes whereby team members communicate and strengthen their knowledge (Boland
et al., 1995; Linderman et al., 2004). Perspective taking allows teams to be more
appreciative and aware of the inter-dependent nature of innovative tasks. It enhances the
shared interpretive context of a team and drives the team to reach agreement. As teams
articulate, critique, and extend interdisciplinary knowledge, their perspectives may be

embedded. Consequently, this study hypothesizes that:

Hypothesis 7: A project team with high levels of perspective taking will have

higher levels of perspective making.

2.4.8 Perspective Making and Innovation

Innovation needs cross-fertilization from a variety of function (Pava, 1983). It is
the adaptation of a team’s collective perspectives (Brockman & Morgan, 2003). So
perspective making serves as the basis for yielding innovation. Boland and Tenkasi
(1995) contend that making strong perspectives in knowledge-intensive work is a way of
achieving innovation. Shared consensus is a requirement for the successful completion of

a project (Day, 1994; Slater & Narver, 1995; Brockman & Morgan, 2003). Perspective
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making enhances a team’s interdisciplinary understanding of a task and decreases any
conflicts. It enables teams to use their diverse, specialized knowledge in appropriate ways
to create new knowledge. It increases their tendency to remain united in pursuit of goals.
Accordingly, innovation may be generated more efficiently with the assistance provided

through perspective making on a team. Consequently, this study presents the following

hypothesis:

Hypothesis 8: A project team with a high level of perspective making will have a

high level of innovation.
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CHAPTER 3: INSTRUMENT DEVELOPMENT

The proposed research framework was tested in three stages — (1) a pre-pilot test,

(2) a pilot study, and (3) a large-scale survey.

3.1 PRE-PILOT STUDY

In the first stage, a pre-pilot test was conducted through item generation,
structured interviews, Q-sort methodology, and pre-testing of a questionnaire. Item
generation started with a theory development and a literature review. The items were
evaluated through structured interviews with experts from both academicians and
practitioners. Q-sort methodology is to pre-assess convergent and discriminant validity of
the items through practitioners. A pre-pilot test was completed with pre-testing of a

questionnaire. The following sub-sections explore the processes in more detail.

3.1.1 Item Generation

Item generation was intended to cover the domain of construct and ensure the
validity of content (Churchill, 1979; Nunally, 1967). Content validity is usually achieved
by a comprehensive literature review and by conducting interviews with academicians
and practitioners. This study used existing items for those constructs which have been

validated in prior research. In the case of the new constructs which were conceptualized
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in this research, measurement items were developed based on definitions and theoretical
discussions. The scale for constructs and dimensions was a five-point Likert scale
ranging from 1: “Strongly Disagree”, 3: “Neutral”, to 5: “Strongly Agree”. An option,
“Not Applicable”, was given so as not to force respondents to answer in any particular

way.

3.1.1.1 Item Generation for A Knowledge-sharing Climate

A few studies have examined a knowledge-sharing climate at the organizational
level (Hoegl et al., 2003; Janz & Prasarnphanich, 2003). More research should be
conceptually and empirically conducted to build on the literature of a knowledge-sharing
climate. This study proposes a second-order factor of a knowledge-sharing climate,
including three first-order factors (i.e., willingness, trust, and openness). Items were

developed at the team level based on existing studies.

3.1.1.2 Item Generation for Knowledge Quality

Valid measurement items for data quality and information quality have been
developed and tested. Instruments for knowledge quality, however, need to be developed.
Knowledge quality is a multifaceted construct whose essence may not be captured by a
single dimension. This study divided knowledge quality into three dimensions — (1)
intrinsic knowledge quality, (2) contextual knowledge quality, and (3) actionable
knowledge quality. Items were developed based on definitions and theoretical

discussions.
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3.1.1.3 Item Generation for Information Systems Quality

Information systems quality was described as the extent to which information
systems have perceived ease of use, perceived usefulness, and perceived media richness.
Davis et al. (1989) and Davis (1989) provided strong theoretical support for perceived
ease of use and perceived usefulness, and developed instruments for them. The
instruments have received considerable attention and have been widely accepted by
researchers. They are relevant to measure information systems quality across levels of
expertise (Taylor & Todd, 1995), within and across firms (Davis, 1989; Adams et al.,
1992; Subranmanian, 1994), and across nations (Rose & Straub, 1998; Straub et al.,
1997). The items for perceived ease of use and perceived usefulness were taken from
Davis (1989). His instruments were designed at the organizational level. Davis’ (1989)
items were altered because this study was conducted at the team level. Researchers have
also developed instruments to measure perceived media richness (Webster & Trevino,
1995; Fulk, 1993; Dennis & Kinney, 1998; Carlson & Zmud, 1999; Ferry et al., 2001).
Fulk et al. (1995) measured perceived media richness with a single five-point scale
ranging from “not at all rich” to “extremely rich”. Webster and Trevino (1995), Calson
and Zmud (1999), and Ferry et al. (2001) developed items based on the four categories of
Daft & Lengel (1984) — multiple cues, language variety, immediate feedback, and
personalness. This study adopted the items of Carlson and Zmud (1999) and altered them
because their study was done at the organization level and this study was conducted at the

team level.
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3.1.1.4 Item Generation for Cognitive Empowerment

Cognitive empowerment is described as the level of intrinsic task motivation
manifested in a set of four cognitions (i.e., meaning, competence, self-determination, and
impact). Instruments for each scale have been developed by researchers— meaning
(Hackman & Oldham, 1980; Tymon, 1988; Spreitzer, 1995), competence (Jones, 1986;
Spreitzer, 1995), self-determination (Hackman & Oldham, 1980; Janz & Prasarnphanich,
2003), and impact (Ashforth, 1989). Spreitzer (1995) tested a second-order factor model
of cognitive empowerment with the four first-order factors (i.e., meaning, competence,
self-determination, and impact), based on instruments from the literature. Kirkman et al.
(2004) also tested the second-order factor model of cognitive empowerment in the
context of virtual teams. This study took items from Spreitzer (1995), however
Spreitzer’s items were developed at the individual level. This study was conducted at the

team level and so Spreitzer’s items were altered accordingly.

3.1.1.5 Item Generation for Perspective Taking

Perspective taking is a general practice among multiple disciplines. Boland and
Tenkasi (1995) provided a definition of perspective taking. In an effort to provide valid
and reliable measurement items, instruments were developed and validated in this study.
Due to the lack of empirical investigation, measures were largely derived from theoretical

development.
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3.1.1.6 Item Generation for Perspective Making

This research developed measures for perspective making. Boland and Tenkasi
(1995) provided a definition of perspective making. Based on their research, an initial list
of items was identified. This study developed a comprehensive set of measures to assess

perspective making.

3.1.1.7 Item Generation for Innovation

A variety of measures have been used to capture innovation (Downs & Mohr,
1976; Massetti & Zmud, 1996; Saga & Zmud, 1993; Tornatzky & Klein, 1982; Zmud &
Apple, 1992). Fichman (2001) summarized different measures that have been used to
capture innovation — earliness of adoption, internal diffusion, infusion, routinization,
assimilation, and aggregated initiation/adoption/implementation. Earliness of adoption
refers to the relative earliness of adoption within a population of potential adopters
(Rogers, 1995; Gatingnon & Robertson, 1989; Grover et al., 1997). Internal diffusion is
the extent of use of innovation across people, projects, tasks, or organizational units
(Zmud, 1982; Bretschneider & Wittmer, 1993; Zmud & Apple, 1992; Rai & Howard,
1994; Hart & Saunders, 1998). Infusion describes the extent to which innovation’s
features are used in a complete and sophisticated way (Zmud & Apple, 1992; Cooper and
Zmud, 1990; Rai & Howard, 1994). Routinization refers to the extent to which
innovation has become a stable and regular part of organizational procedure and behavior
(Yin, 1979; Zmud & Apple, 1992). Assimilation refers to the extent to which a firm has
progressed through the assimilation lifecycle for particular innovation stretching from

initial awareness to full institutionalization (Meyer & Goes, 1988; Fichman & Kemere,
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1997; Armstong & Sambamurthy, 1999). Frequency or incidence of initiation, adoption,
and implementation are also operationalized to measure innovation (Grover & Goslar,
1993; Nilakanta & Scamell, 1990; Zmud, 1982; Miller & Friesen, 1982). Most of the
existing instruments were conducted at the organizational level of analysis, so they did
not fit at the team level of analysis. Therefore, some measurements were modified and

new measurement items were generated to make them more applicable to this study.

3.1.2 Structural Interviews

The generated items were evaluated through structured interviews with
academicians and practitioners. The purpose of these structural interviews was to check
definitions and content validity of constructs/dimensions. The academic community
involved members of the fileds of information systems, operations management, human
resources, and psychology. Practitioners were a CEO of a small mechanical engineering
firm, a system administrator of a vehicle manufacturing firm, a senior engineer of a
mechanical engineering firm, and an engineer of a major windows manufacturing firm.
Practitioners had firsthand knowledge of teamwork, knowledge management, and
innovation. During the structured interviews, definitions of the research framework were
presented to interviewees. Based on their feedback, definitions and instruments were
revised, new items were added and ambiguous items was modified or eliminated. The
revised items were used for Q-sort analysis. Table 3.1.2.1 shows the number of items.

Items entered for Q-sort analysis are listed in Appendix A.
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3.1.3 Q-sort Methodology

The procedure of Q-sort is to have practitioners act as judges and sort items into
categories based on similarities and differences. Its objective is to pre-assess the
convergent and discriminant validity of instruments through examining how items are
sorted into categories. If an item is placed within a particular category consistently, it will
demonstrate convergent validity with the category, and discriminant validity with the
others. The analysis of inter-judge disagreement on item placement shows bad items that
need to be examined. Inappropriately worded or ambiguous items may be either modified

or eliminated.

Table 3.1.2.1: The number of items entering Q-sort analysis

Construct Dimension # of item  Sub-total
Intrinsic Knowledge Quality 7
Knowledge Quality Contextual Knowledge Quality 6 19
Actionable Knowledge Quality 6
Perceived Ease of Use 6
Information Systems Quality  Perceived Usefulness 6 18
Perceived Media Richness 6
Meaning 5
.\ Competence 5
Cognitive Empowerment Sel f-getermination 6 21
Impact 5
Knowledge-sharing Climate 7 7
Perspective Taking 6 6
Perspective Making 7 7
Innovation 6 6
Total 84
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3.1.3.1 Sorting Procedures

Each instrument was prepared on a 3 x 5 card for judges to sort into categories.
Before starting Q-sort procedures, judges were briefed with a set of instructions. Items
were shuffled and presented in random order. Judges were asked to sort each item into a
category. A “Not Applicable” category was included to ensure that judges were not
forced to categorize an instrument in any particular way. Judges were allowed to ask

questions while working on sorting procedures to enhance their understanding.

3.1.3.2 Inter-rater Reliabilities

In the Q-sort method, inter-rater reliabilities are derived by three measures — (1)
inter-judge raw agreement ratio, (2) item placement ratios, and (3) Cohen’s Kappa. The
inter-judge raw agreement ratio is calculated by adding up the number of items that a pair
of judges placed in the same category. Judges may choose to place items in a category,
even though they are originally planned in a different category. Item placement ratios are
obtained by summating all items that are correctly sorted by a pair of judges and dividing
them by twice the total number of items. Cohen’s Kappa (Cohen, 1960) is used to
measure the level of agreement on categorizing items between two judges. Landis and
Koch (1977) provide a guideline to interpret Cohen’s Kappa by assigning different values
of this index to the degree of agreement beyond chance. If the value is above .76, the
degree of agreement beyond chance is regarded as excellent. If the value is between .40
and .75, the degree of agreement beyond chance is moderate. If the value is less than .39,

the degree of agreement beyond change is poor.
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3.1.3.3 Results of First Sorting Round

As a result of the first-round Q-sort method, inter-judge raw agreement ratio was
.81, as shown in Table 3.1.3.3.1. The average of item placement ratio was 91%, as shown
in Table 3.1.3.4.3. Cohen’s Kappa was .79, which was an excellent degree of agreement
beyond chance (Landis & Koch, 1977). For item placement ratios, several of the sub-
constructs (i.e., actionable knowledge quality, meaning, competence, self-determination,
impact, knowledge-sharing climate, perspective making, and innovation) obtained 100%,
which indicated a high degree of construct validity. The least item placement ratio was
perceived ease of use, which was 73%.

To improve convergent and discriminant validity, items in the placement matrix
that were especially off-diagonal, shown in Table 3.1.3.3.1, were examined. The number

of items for each of the sub-constructs after the first-round Q-sort is shown in Table

3.1.3.3.3.

3.1.3.4 Results of Second Sorting Round

Another pair of judges was used in the second sorting round, and a Q-sort analysis
was subsequently conducted to test convergent and discriminant validity of measurement
items. The inter-judge raw agreement ratio was .85, as shown in Table 3.1.3.4.1 and the
average of item placement ratio was 93%, as shown in Table 3.1.3.4.3. Cohen’s Kappa
was .83, which indicated that the degree of agreement beyond chance was excellent. For
item placement ratios, eight sub-constructs (i.e., intrinsic knowledge quality, perceived
media richness, meaning, competence, self-determination, impact, knowledge-sharing

climate, and innovation) out of fourteen sub-constructs obtained 100%, which indicated a
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Table 3.1.3.3.1: Inter-judge raw agreement scores - first sorting round
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Perceived Usefulness
Perceived Media Richness
Meaning
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Table 3.1.3.3.2: Items placement ratios - first sorting round

JUDGE 1
1 2 3 4 5 6 7 8 9 11011112113 )14 ] NA T %
1 11 1] 3 14 79%
2 111 3 14 79%
3 10 11 91%
4 8 3 11 73%
5 10| 3 13 77%
I s 1 11 12 [ 92%
Uiy 10 10| 100%
1(3} 8 10 10| 100%
9 12 12 100%
El0 10 10 | 100%
5 11 14 14 100%
12 11| 3 14 79%
13 12 12 100%
14 12 12 100%
NA
Total Items Placement: 168 ] Number of Hits: 152 [ Overall Hit Ratio: 90%
1. Intrinsic Knowledge Quality
2. Contextual Knowledge Quality
3. Actionable Knowledge Quality
4. Perceived Ease of Use
5. Perceived Usefulness
6. Perceived Media Richness
7. Meaning
8. Competence
9. Self-determination
10. Impact
11. Knowledge-sharing Climate
12. Perspective Taking
13. Perspective Making
14. Innovation
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Table 3.1.3.3.3: The number of items entering the second Q-sort analysis

Construct Dimension # of item  Sub-total
Intrinsic Knowledge Quality 7
Knowledge Quality Contextual Knowledge Quality 6 19
Actionable Knowledge Quality 6
Perceived Ease of Use 6
Information Systems Quality  Perceived Usefulness 6 18
Perceived Media Richness 6
Meaning 5
oy Competence 5
Cognitive Empowerment Self-determination 6 21
Impact 5
Knowledge-sharing Climate 7 7
Perspective Taking 6 6
Perspective Making 7 7
Innovation 6 6
Total 84

high degree of construct validity. The lowest placement ratios were actionable knowledge
quality, perceived usefulness, and perspective making, which were 79%.

Table 3.1.3.4.3 shows a summary of each round of sorting. Inter-judge raw
agreement was improved from .81 and .85. Cohen’s Kappa was increased from .79 to .83,
which manifested that the degree of agreement beyond chance was excellent. The overall
average of placement ratios became better from the first round (91%) to the second round
(93%). The sub-constructs (i.e., intrinsic knowledge quality, contextual knowledge
quality, perceived ease of use, perceived usefulness, perceived media richness, and
perspective taking) showed improvement in light of placement ratios. Meaning,
competence, self-determination, impact, and knowledge-sharing climate remained at
100%. On the other hand, actionable knowledge quality became worse, going from 91%

to 79%. Perspective making also became worse, going from 100% down to 79%.
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Table 3.1.3.4.1: Inter-judge raw agreement scores - second sorting round
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Table 3.1.3.4.2: Items placement ratios - second sorting round

JUDGE 1
1 2131415 6 | 71819 110j11]12]13(14] NA T %
1 13 13 100%
2 1 110 11 91%
3 3 |11 14 79%
4 10 1 11 91%
5 2111 ] 1 14 79%
T 6 11 11| 100%
Uiy 10 10| 100%
D3 10 10| 100%
G 12 12| 100%
E o 10 10| 100%
) 11 14 14 100%
12 10| 2 12 83%
13 3111 14 79%
14 12 12 100%
NA
Total Items Placement: 168 Number of Hits: 143 [ Overall Hit Ratio: 85%
1. Intrinsic Knowledge Quality
2. Contextual Knowledge Quality
3. Actionable Knowledge Quality
4. Perceived Ease of Use
5.  Perceived Usefulness
6. Perceived Media Richness
7.  Meaning
8. Competence
9. Self-determination
10. Impact
11. Knowledge-sharing Climate
12. Perspective Taking
13. Perspective Making
14. Innovation
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Table 3.1.3.4.3: Comparisons between the first and second Q-sort round

Agreement Measure Round 1 Round 2
Raw Agreement 81 85
Cohen’s Kappa .79 83
Placement Ratio Summary
Intrinsic Knowledge Quality 79% 100%
Contextual Knowledge Quality 79% 91%
Actionable Knowledge Quality 100% 79%
Perceived Ease of Use 73% 91%
Perceived Usefulness 77% 79%
Perceived Media Richness 92% 100%
Meaning 100% 100%
Competence 100% 100%
Self-determination 100% 100%
Impact 100% 100%
Knowledge-sharing Climate 100% 100%
Perspective Taking 79% 83%
Perspective Making 100% 79%
Innovation 100% 100%
Average 91% 93%

Table 3.1.3.4.4: The number of items after entering the second Q-sort analysis

Construct Dimension # of item  Sub-total
Intrinsic Knowledge Quality 7
Knowledge Quality Contextual Knowledge Quality 6 19
Actionable Knowledge Quality 6
Perceived Ease of Use 6
Information Systems Quality  Perceived Usefulness 6 18
Perceived Media Richness 6
Meaning 5
crs Competence 5
Cognitive Empowerment Sel f—getermination 6 21
Impact 5
Knowledge-sharing Climate 7 7
Perspective Taking 6 6
Perspective Making 7 7
Innovation 6 6
Total 84
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In order to continually improve convergent and discriminant validity, items in the
placement matrix that were especially off-diagonal, shown in 3.1.3.4.1, were examined.
As in the first round of sorting, ambiguous items were either deleted or reworded. The
number of items after the second round of Q-sort was shown in Table 3.1.3.4.4.

At this point, this study stopped the Q-sort method at round two because inter-
judge raw agreement of .85, the average placement ratio of 93%, and Cohen’s Kappa of

.83 indicate a high level of reliability and construct validity.

3.1.4 Pre-testing of Questionnaire

After the Q-sort methodology, items were reviewed by academicians and
practitioners. They suggested changing definitions, and keeping, dropping, or modifying
certain items. They also recommended new items if they thought that the existing items
did not cover the domain of the constructs or dimensions. The focus of this analysis was
to assess whether or not the items measured the proposed constructs or dimensions.
Changes were made in the format (;f the survey as a result of the pre-test. In particular, a
knowledge-sharing climate was divided into three dimensions (i.e., willingness, trust, and
openness). A knowledge-sharing climate is a multi-faceted dimension whose essence
may not be captured by a single dimension. As a matter of fact, two items had been
developed for each dimension. More items were added to create three dimensions. Table
3.1.4.1 shows the items that were used, based on the feedback from six faculty members
and four practitioners. 26 items for contextual variables, 5 items for absorptive capacity,
4 items for functional diversity, and 6 items for knowledge network were added to the

questionnaire. 130 questionnaire items were prepared to be sent out for pilot surveys.

76

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Measurement items used in the pilot study are displayed in Table 3.2.2.1 and Appendix

B.

Table 3.1.4.1: The number of items entering the pilot study

Construct Sub-construct # of items Subtotal
Knowledge-sharing Willingness 4
Climate Trust 4
Openness 4 12
Knowledge Quality Intrinsic Knowledge Quality 7
Contextual Knowledge Quality 6
Actionable Knowledge Quality 6 19
Information Systems  Perceived Ease of Use 6
Quality Perceived Usefulness 6
Perceived Media Richness 6 18
Cognitive Meaning 5
Empowerment Competence 5
Self-determination 6
Impact 5 21
Perspective Taking 6 6
Perspective Making 7 7
Innovation 6 6
Total 89

3.2 PILOT STUDY

In the second stage of testing the research framework, a pilot study was conducted
prior to the administration of the large-scale survey. Such an analysis provides a final
opportunity to find problems and revise them before the major survey is conducted. It is
to assess the preliminary reliability and validity of measurement items.

Questionnaires containing 130 items were sent to a sample of 500 manufacturing
firms. The Society of Manufacturing Engineers (SME) provided a list of 4,000

manufacturing firms. 500 manufacturing firms were randomly selected for the purpose of
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the pilot study. The list was from five industries where SIC codes were Fabricated Metal
Products (34), Machinery, except Electrical (35), Electric and Electronic Equipment (36),
Transportation Equipment (37), and Instruments and Related Products (38). These
industries were chosen because they represented major manufacturing firms in which this
study would see the dynamics of knowledge management. The firm size ranged from
small to large, but only the firms with 100 or more employees were included in the

sample. The pilot study resulted in 33 responses, making the response rate about 7%.

3.2.1 Pilot Study Procedures

The pilot study was conducted to test for the following four construct validities —
purification, unidimensionality, reliability, and convergent and discriminant validity.
First, corrected-item to total correlations (CITCs) were employed to test for purification.
Churchill (1979) emphasized the need for purification before conducting factory analysis.
He mentioned that factor analysis without purification might result in multiple
dimensions that make it difficult to interpret. A CITC for an item is the correlation
between the item and the sum of other items in its category. It is useful to remove items
that have a lower correlation with the overall construct. Items are deleted if a CITC is
below .50, unless there are clear reasons to keep them.

Second, exploratory factor analysis was used to test for unidimensionality and
discriminant validity after purification. The purpose of exploratory factor analysis is to
remove items that are not pure factorially (Weiss, 1970). Items in each category are
assumed to build the same construct. If exploratory factor analysis shows more than one

factor, additional factors may be eliminated or it may be interpreted that the construct has
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multi-faceted dimensions. If a factor loading shows below .40, the item is a candidate for
elimination.

Third, Cronbach’s alpha was employed to test for reliability. Internal consistency
of items may be examined by Cronbach’s alpha in empirical research (Flynn et al., 1990).
Alpha values > .80 are very good for empirical research (Nunnally, 1978).

Fourth, convergent and discriminant validity were tested by correlation analysis.
Convergent validity requires significant inner-scale item-to-item correlations. The
smallest correction within a dimension needs to be significantly different from zero to
attain convergent validity. Discriminant validity was tested at the item-level using a
single-method, multi-trait approach (Campbell & Fiske, 1959). If the number of
violations (i.e., cases where correlation of item to outer-scale-items being higher than the
minimum inner-scale item-to-item correlation) is less that half of all comparisons,

discriminant validity may be obtained.

3.2.2 Results of Pilot Study

The following acronyms were used in displaying the results of the pilot study. It is

also shown in Appendix B.

3.2.2.1 Knowledge-sharing Climate

The construct knowledge-sharing climate was analyzed through a set of
purification, exploratory factor analysis, Cronbach’s alpha, and correlation examinations.
CITCs for willingness, trust, and openness were shown in Table 3.2.2.1.1. All CITCs

were above .5 in the first run. The exploratory factor analysis for a knowledge-sharing
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Table 3.2.2.1: Items entering pilot study

Construct Sub-construct Item Acronym
Knowledge- Willingness My team members are willing to
sharing Climate access ideas from other team members WLNI1
share their information among team members WLN2
use resources provided by team members WLN3
acquire knowledge from other team members WLN4
Trust My team members trust
data possessed by other team members TRS1
information possessed by other team members TRS2
knowledge possessed by other team members TRS3
resources possessed by other team members TRS4
Openness My team members are encouraged to
produce their ideas even when they differ from OPN1
their knowledge
express their ideas even when they differ from OPN2
their knowledge
develop their ideas even when they differ from OPN3
their knowledge
Implement their ideas even when they differ OPN4
from their knowledge
Knowledge Intrinsic Knowledge possessed by my team
Quality Knowledge is accurate IKQ1
Quality is reliable IKQ2
is objective IKQ3
is unbiased IKQ4
is believable IKQ5
is current IKQ6
is updated 1KQ7
Contextual Knowledge possessed by my team
Knowledge adds value for decision-making CKQ1
Quality adds value to team’s operations CKQ2
gives my team competitive advantage CKQ3
is relevant to our tasks CKQ4
is appropriate to our jobs CKQ5
is context-specific CKQ6
Actionable Knowledge possessed by my team
Knowledge is actionable AKQI1
Quality is adaptable AKQ2
is expandable AKQ3
is applicable to our tasks AKQ4
increases effective actions AKQS
provides the capacity to react to circumstances AKQ6

Reproduced with permission of the copyright owner.
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Table 3.2.2.1: Items entering pilot study (continued)

Construct Sub-construct Item Acronym
Information Perceived My team finds
Systems Ease of Use it easy to access the information EOU1
Quality systems
it easy to understand the information EOU2
systems
it easy to use the information systems EOU3
it easy to become skillful at using the EOU4
information systems
the information systems to be easily EOUS
adaptable to requirements
interaction with the information EOU6
systems to be clear and understandable
Perceived Using information systems
Usefulness makes it easier for my team to do our USE1
tasks
improves team performance USE2
increases team productivity USE3
enhances team effectiveness USE4
enables my team to accomplish tasks USES
quickly
makes it useful for my team to USE®6
implement our jobs
Perceived The information systems allow my team to
Media give and receive timely feedback MRI1
Richness reduce message ambiguity MR2
tailor concepts to meet our needs MR3
sense the presence of communication MR4
partners
use a variety of methods to MRS
communicate messages (text, graphics,
videos)
communicate a variety of different cues MR6

(emotional tone, attitude, formality)
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Table 3.2.2.1: Items entering pilot study (continued)

Construct Sub-construct Item Acronym
Cognitive Meaning The work my team does
Empowerment is important to us MNI
is meaningful to us MN2
The work requirements are consistent with
the beliefs of my team MN3
the values of my team MN4
the behaviors of my team MN5
Competence My team
is very confident about its ability to do CO1
work
has mastered the skills necessary forour CO2
tasks
believes that we can successfully CO3
complete our tasks
believes that we have the required CO4
abilities to perform tasks competently
expects to do the job well CO5
Self- My team
determination has significant autonomy in SLDI
determining how work is done
has the opportunity for independence SLD2
and freedom in work execution
has a sense of choice in initiating work ~ SLD3
has a sense of choice in planning work ~ SLD4
makes decisions about how tasks are SLDS5
undertaken
makes decisions about when tasks are SLD6
undertaken
Impact My team’s project has a(n)
significant impact on my organization M1
significant influence on what happens in  IM2
my organization
influence on strategic outcomes in my IM3
organization
influence on administrative outcomes in ~ IM4
my organization
influence on operating outcomes in my IM5
organization
82
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Table 3.2.2.1: Items entering pilot study (continued)

Construct Item Acronym
Perspective My team members
Taking appreciate inter-disciplinary knowledge of other PT1
team members
compare and contrast inter-disciplinary expertise PT2
in their group-decisions
take points of view of the rest of the team into PT3
account
take useful perspectives from inter-disciplinary PT4
knowledge
surface and reconcile different points of view PT5
consider unique perspectives of team members PT6
Perspective My team
Making nurtures its potential perspectives PM1
advances its unique perspectives PM2
seeks to strengthen its knowledge PM3
applies its perspectives to team’s tasks PM4
makes inter-disciplinary knowledge relevant to its ~ PM5
tasks
makes sense of inter-disciplinary perspectives to PM6
team’s tasks
makes inter-disciplinary perspectives to team’s PM7
useful practices
Innovation Novel and useful systems, processes, products, or
services
are developed by my team IN1
are produced by my team IN2
are adopted from an outside organization by my IN3
team
are successfully implemented by my team IN4
have become a stable and regular part of the INS
organization
Time until novel and useful systems, processes, IN6

products, or services are adopted by my team is short
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climate is shown in Table 3.5.2.1.2. All of the sub-constructs were loaded on a single
dimension, which showed unidimensionality. The lowest factor loading was .70 for item
OPN2. Because none of the scales displayed multiple dimensions, the final Cronbach’s
alphas were the values shown in Table 3.2.2.1.1. Cronbach’s alphas were very good: .93
for willingness, .90 for trust, and .83 for openness. A correlation matrix of the 12 items
retained for further assessment was examined to determine the level of convergent
validity and discriminant validity. The smallest correlation within a sub-construct was
.736 for willingness (p <.01), .587 for trust (p <.01), and .385 for openness (p < .05). All
of them were significantly different from zero, indicating that there was good convergent
validity within the sub-constructs. An examination of the correlation matrix to assess
discriminant validity is conducted by counting the number of items to outer-scale items
correlations greater than the minimum inner-scale item-to-item correlation. If the number
of violations exceeds half of the potential comparisons, it is considered to be an
indication of poor discriminant validity. To test discriminant validity, the correlation
matrix, shown in Table 3.2.2.1.3, was examined. A total of 19 violations out of 96 total
comparisons were displayed. One item out of 12 items exceeded half of the potential
comparisons, which indicated a low level of discriminant validity. Prior to conducting the
large-scale survey, items were reexamined in light of the results of the pilot study. In
particular, the item that showed a low level of discriminant validity was reworded. One
more item was also reworded to make its meaning clearer to respondents. As a result,

each of the sub-constructs had four items.
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Table 3.2.2.1.1: Purification for a knowledge-sharing climate (Pilot)

Sub- Acronym Item CITC Cronbach’s
construct alpha
My team members are willing to
WLN1 access ideas from other team .84
members
WLN2 share their information among team .88
Willingness members 93
WLN3 use resources provided by team .84
members
WLN4 acquire knowledge from other team .84
members
My team members trust
TRS1 data possessed by other team .82
members
TRS2 information possessed by other 77
Trust team members .90
TRS3 knowledge possessed by other team 79
members
TRS4 resources possessed by other team 73
members
My team members are encouraged to
OPNI1 produce their ideas even when they .69
differ from their knowledge
OPN2 express their ideas even when they 51
Openness differ from their knowledge .83
OPN3 develop their ideas even when they .76
differ from their knowledge
OPN4 Implement their ideas even when .65

they differ from their knowledge

3.2.2.2  Knowledge Quality

The construct knowledge quality was analyzed through a series of purification,

exploratory factor analysis, Cronbach’s alpha, and correlation examinations for the pilot

study. CITCs for intrinsic knowledge quality, contextual knowledge quality, and

actionable knowledge quality are shown in Table 3.2.2.2.1. Items (i.e., IKQ4 and IKQ7)

were deleted in the first run because their CITCs were below .5. In the second run, all the
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items for intrinsic knowledge quality, contextual knowledge quality, and actionable

knowledge quality were beyond .5 in light of CITCs. The exploratory factor analysis for

knowledge quality is shown in Table 3.2.2.2. All of the items for each sub-construct were

loaded on a single factor, indicating unidimensionality within the items. The lowest factor

loading was .58 (IKQ3). Since all sub-constructs showed a single factor, the recalculation

of Cronbach’s alpha was unnecessary. Final Cronbach’s alphas, shown in Table 3.2.2.2.1,

were the final reliability for each of the sub-constructs. Cronbah’s alphas were very good,;

.85 for intrinsic knowledge quality, .89 for contextual knowledge quality, and .88 for

actionable knowledge quality. A correlation

Table 3.2.2.1.2: Factor loadings (within each sub-construct) for the retained knowledge-

sharing climate (Pilot)

Sub- Acronym Item Factor
construct Loading
My team members are willing to
WLNI1 access ideas from other team members 91
Willingness ~ WLN2 share their information among team members .93
WLN3 use resources provided by team members 92
WLN4 acquire knowledge from other team members 91
My team members trust
TRS1 data possessed by other team members .90
Trust TRS2 information possessed by other team members .88
TRS3 knowledge possessed by other team members .89
TRS4 resources possessed by other team members 85
My team members are encouraged to
OPNI1 produce their ideas even when they differ from .84
their knowledge
OPN2 express their ideas even when they differ from .70
Openness their knowledge
OPN3 develop their ideas even when they differ from .89
their knowledge
OPN4 Implement their ideas even when they differ 81

from their knowledge
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Table 3.2.2.2.1: Purification for knowledge quality (Pilot)

Sub- Acronym  Item CITC CITC Cronbach’s
construct -1 -2 alpha
Knowledge possessed by my team
IKQ1 is accurate .66 1
Intrinsic IRQ2 is reliable T4 30 arre: 83
1KQ3 is objective 53 S1
Knowledge . .
Quality IKQ4 is unbiased 45 CITC-2: 85
IKQ5 is believable .66 .68 o
IKQ6 is current .76 .68
1IKQ7 is updated 44
Knowledge possessed by my team
CKQ1 adds value for decision-making 73
CKQ2 adds value to team’s operations .83
Contextual CKQ3 . ; it 7
Knowledge gives my team competitive : 29
Quality advantage
CKQ4 is relevant to our tasks 72
CKQ5 is appropriate to our jobs .90
CKQ6 is context-specific .53
Knowledge possessed by my team
AKQl is actionable 64
Actionable AKQ2 is adaptable .83
AKQ3 is expandable 74
Knowledge . . .88
Quality AKQ4 is applicable to our tasks .61
AKQS5 increases effective actions .63
AKQ6 provides the capacity to react to .69
circumstances

matrix of 17 items after the exploratory factor analysis was examined to test convergent
and discriminant validity. The smallest correlations within the sub-constructs (factors)
were .303 for intrinsic knowledge quality (p < .087), .315 for contextual knowledge
quality (p < .074), and .354 for actionable knowledge quality (p <.05). The magnitude of
correlation indicated that it would be significant when a larger sample was obtained. A
correlation matrix to assess discriminant validity, shown in Table 3.2.2.2.3, revealed a
total of 129 violations out of 192 total comparisons. 10 out of 17 items exceeded half of
the potential comparisons, indicating a low level of discriminant validity for these items.

A lot of correlations were found among scales of intrinsic knowledge quality, contextual

88
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knowledge quality, and actionable knowledge quality. These correlations may be

explained theoretically. As teams evaluate their knowledge quality, intrinsic knowledge

quality, contextual knowledge quality, and actionable knowledge are interrelated. The

small size of the pilot study sample did not capture these differences well. Before

administering the large-scale survey, items for knowledge quality were reexamined based

on the results of the pilot study. Instruments were modified, deleted or added. Each sub-

construct had at least 5 items.

Table 3.2.2.2.2: Factor loadings (within each sub-construct) for the retained knowledge

quality items (Pilot)
Sub- Acronym Item Factor
construct Loading
Knowledge possessed by my team
Intrinsic IKQ1 %s acc?urate .89
Knowledee IKQ2 is reliable 91
g Lo
Quality IKQ3 is obj fictlve .58
IKQ5 is believable 81
IKQ6 is current .80
Knowledge possessed by my team
CKQ1 adds value for decision-making .86
Contextual CKQ2 adds value to team’s operations 92
Knowledge  CKQ3 gives my team competitive advantage 78
Quality CKQ4 is relevant to our tasks .83
CKQ5 is appropriate to our jobs .95
CKQ6 is context-specific .62
Knowledge possessed by my team
AKQ1 is actionable 74
Actionable AKQ2 %s adaptable .89
Knowledge AKQ3 is expa.ndable .83
Quality AKQ4 is applicable to our tasks 73
AKQ5 increases effective actions .74
AKQ6 provides the capacity to react to .80

circumstances
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3.22.3  Information Systems Quality

The construct information systems quality was analyzed through a series of
purification, exploratory factor analysis, Cronbach’s alpha, and correlation examinations
for the pilot study. All CITCs for perceived ease of use and perceived usefulness showed
above .5 in the first run, as shown in Table 3.2.2.3.1. However, items (i.e., MR5 and
MRG6) for perceived media richness were below .5 in the first run, and consequently the
two items were eliminated. In the second run, the results of all CITCs for the sub-
constructs were above .5. The exploratory factor analysis for information systems quality
is shown in Table 3.2.2.3.2. All the sub-constructs were loaded on a single dimension,
which manifested unidimensionality. The lowest factor loadings for each of the sub-
constructs were .88 (EOUYS), .81 (USE4), and .71 (MR4), respectively. Since all the sub-
constructs contained a single factor, it is not necessary to recalculate Cronbach’s alphas.
(Refer to Table 3.2.2.3.1.) Cronbach’s alphas were .95 for perceived ease of use and
perceived usefulness, and .79 for perceived media richness. A correlation matrix was
examined to explore convergent and discriminant validity. The smallest correlation for
each sub-construct was .697 for perceived ease of use (p < .01), .968 for perceived
usefulness (p < .01), and .338 for perceived media richness (p < .068). Perceived ease of
use and perceived usefulness were significantly different from zero, while perceived
media richness was not significant. The magnitude of correlation indicated that it would
be significant as a larger sample was obtained. In order to test discriminant validity, the
correlation matrix, shown in Table 3.2.2.3.3, was examined. A total of 32 violations out
of 168 total comparisons were displayed. Three items out of 16 items exceeded half of

the potential comparisons, which indicated a low level of discriminant validity. Prior to
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Table 3.2.2.3.1: Purification for information systems quality (Pilot)

Sub- Acronym Item CITC CITC Cronbach’
construct -1 -2 s alpha
My team finds
EOUL1 it easy to access the information .87
systems
EOU2 it easy to understand the information .80
systems
Perceived EOU3 it eilsy to use the information .87
systems
IE;:: of EOU4 it easy to become skillful at using .90 95
the information systems
EOUS the information systems to be easily .83
adaptable to requirements
EOU6 interaction with the information .89
systems to be clear and
understandable
Using information systems
USEI1 makes it easier for my team to do .80
our tasks
USE2 improves team performance 91
Perceived USE3 increases team productivity .93 95
Usefulness ~ USE4 enhances team effectiveness 74 '
USES5 enables my team to accomplish 90
tasks quickly
USE6 makes it useful for my team to .88

implement our jobs

The information systems allow my team

to
MRI1 give and receive timely feedback .65 .65
MR2 reduce message ambiguity .55 .63
MR3 tailor concepts to meet our needs 57 .62 CITC-1:
Perceived MR4 sense the presence of 54 Sl 74
Media communication partners
Richness MRS5 use a variety of methods to 33 CITC-2:
communicate messages (text, 79
graphics, videos)
MRo6 communicate a variety of different 26
cues (emotional tone, attitude,
formality)
92
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Table 3.2.2.3.2: Factor loadings (within each sub-construct) for the retained information
systems quality (Pilot)

Sub- Acronym Item Factor
construct Loading
My team finds

EOU1 it easy to access the information systems 91

EOU2 it easy to understand the information systems .86
Perceived EOU3 %t easy to use the information systems 91
Ease of EOU4 it easy to become skillful at using the information 93
Use systems

EOUS the information systems to be easily adaptable to .88

requirements
EOU6 interaction with the information systems to be .92

clear and understandable

Using information systems

USE1 makes it easier for my team to do our tasks .86
USE2 improves team performance .94
Perceived USE3 increases team productivity .96
Usefulness  USE4 enhances team effectiveness 81
USES enables my team to accomplish tasks quickly .93
USE6 makes it useful for my team to implement our 92
jobs
The information systems allow my team to
Perceived MRI1 give and receive timely feedback .83
Media MR2 reduce message ambiguity .82
Richness MR3 tailor concepts to meet our needs 79
MR4 sense the presence of communication partners 71

conducting the large-scale survey, instruments were reexamined in light of the results of
the pilot study. Specifically items that showed a low level of discriminant validity were
carefully examined. Three items were eliminated and one item was reworded to remove

ambiguity. Accordingly, each sub-construct had 5 items.
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3.2.24  Cognitive Empowerment

The construct cognitive empowerment was analyzed through a series of
purification, exploratory factor analysis, Cronbach’s alpha, and correlation examinations
for the pilot study. All CITCs for meaning, competence, self-determination, and impact
showed above .5 in the first run. (Refer to Table 3.2.2.4.1.) The exploratory factor
analysis for cognitive empowerment is shown in Table 3.2.2.4.2. All of the sub-
constructs were loaded on a single factor, which represented unidimensionality. The
lowest factor loadings for each of sub-constructs were .82 (MN1), .77(CO5), .66 (SLD1),
and .76 (IM1) respectively. Since all of the scales were composed of a single factor, it
was not necessary to recalculate Cronbach’s alphas. (Refer to Table 3.2.2.4.1.) Cronbah’s
alphas were very good; .92 for meaning, .89 for competence, .88 for self-determination,
and .90 for impact. A correlation matrix was examined to explore convergent validity and
discriminant validity. The smallest correlations for each sub-construct were .539 (p <.01)
for meaning, .468 (p < .01) for competence, .211 (p < .238) for self-determination, and
.343 (p < .50) for impact. Meaning, competence, and impact were significantly different
from zero, while self-determination was not significant. The magnitude of the correlation
indicated that it would be significant as a larger sample was obtained. In order to test
discriminant validity, the correlation matrix, shown in Table 3.2.2.4.3, was examined. A
total of 38 violations out of 330 total comparisons were displayed. One item out of 21
items exceeded half of the potential comparisons, which indicated a low level of
discriminant validity. Prior to conducting the large-scale survey, items were reexamined

in light of the results of the pilot study. In particular, careful attention was given to the
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sub-construct self-determination, and one item was eliminated. Accordingly, each sub-

construct had 5 items.

Table 3.2.2.4.1: Purification for cognitive empower (Pilot)
Sub-construct  Acronym  Item CITC Cronbach’s
-1 alpha
The work my team does
MNI1 is important to us .70
MN2 is meaningful to us 1
Meaning The work requirements are consistent with 92
MN3 the beliefs of my team .89
MN4 the values of my team .87
MNS5 the behaviors of my team .87
My team
COl1 is very confident about its ability to do 71
work
CO2 has mastered the skills necessary for our .74
Competence taslfs 89
CO3 believes that we can successfully .82 '
complete our tasks
CO4 believes that we have the required 72
abilities to perform tasks competently
CO5 expects to do the job well .66
My team
SLD1 has significant autonomy in 51
determining how work is done
SLD2 has the opportunity for independence .66
Self- and freedom in wc?rk e_:xe':cpt_iop
determination SLD3 has a sense of cho¥ce in initiating work .67 .88
SLD4 has a sense of choice in planning work .78
SLD5 makes decisions about how tasks are .80
undertaken
SLD6 makes decisions about when tasks are .82
undertaken
My team’s project has a(n)
M1 significant impact on my organization .62
IM2 significant influence on what happens in .81
my organization
Impact IM3 inﬂuepce on strategic outcomes in my .84 90
organization
M4 influence on administrative outcomes in .68
my organization
IM5 influence on operating outcomes in my .84
organization
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Table 3.2.2.4.2: Factor loadings (within each sub-construct) for the cognitive
empowerment (Pilot)

Sub- Acronym Item Factor
construct Loading
The work my team does
MNI1 is important to us 82
MN2 is meaningful to us .83
Meaning The work requirements are consistent with
MN3 the beliefs of my team 92
MN4 the values of my team 90
MNS5 the behaviors of my team 91
My team
CO1 is very confident about its ability to do work .82
CO2 has mastered the skills necessary for our tasks .85
C COo3 believes that we can successfully complete our 90
ompetence tasks
CO4 believes that we have the required abilities to .83
perform tasks competently
CO5 expects to do the job well 117
My team
SLD1 has significant autonomy in determining how .66
work is done
SLD2 has the opportunity for independence and a7
Self- freedom in work e.xec.uti.or'l o
determination SLD3 has a sense of choice in 1n1t1at.1ng work 76
SLD4 has a sense of choice in planning work .85
SLD5 makes decisions about how tasks are .88
undertaken
SLD6 makes decisions about when tasks are .89
undertaken
My team’s project has a(n)
M1 significant impact on my organization 16
M2 significant influence on what happens in my .89
organization
IM3 influence on strategic outcomes in my .90
Impact ..
organization
M4 influence on administrative outcomes in my 78
organization
IM5 influence on operating outcomes in my 91
organization
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3.2.2.5  Perspective Taking

The construct perspective taking was analyzed through a set of purification,
exploratory factor analysis, and Cronbach’s alpha. Correlation examinations were not
conducted to test convergent and discriminant validity since the construct has a single
dimension. All CITCs were above .5. The exploratory factor analysis for perspective
taking is shown in Table 3.2.2.5.2. This construct was loaded on two factors. After
careful examination, PT5 and PT6 were eliminated because they may measure contents
similar to PT1 and PT2 respectively. After deleting the two items, the results of the
exploratory factor analysis showed unidimensionality. (Refer to Table 3.2.2.5.3.) The
lowest factor loading was .84 (PT1). The recalculated Cronbach’s alpha was .89, which
was very good. Prior to conducting the large-scale survey, items were seriously examined
in light of the resuits of the pilot study. Two items were created and the total number of

items for perspective taking was 6.

Table 3.2.2.5.1: Purification for perspective taking (Pilot)

Construct Acronym Item CITC Cronbach’s
-1 alpha
My team members
PT1 appreciate inter-disciplinary 57
knowledge of other team members
PT2 compare and contrast inter- .67

disciplinary expertise in their
group-decisions

Perspective  PT3 take points of view of the rest of the .85 89
Taking team into account ’
PT4 take useful perspectives from inter- .85
disciplinary knowledge
PT5 surface and reconcile different .65
points of view
PTé6 consider unique perspectives of .63

team members

99
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Table 3.2.2.5.2: Factor loadings (within each sub-construct) for the retained perspective

Item

Factor Factor
Loading Loading

taking I (Pilot)
Construct Acronym
Perspective
Taking PT1

PT2

PT3

PT4

PT5

PT6

My team members

appreciate inter-disciplinary
knowledge of other team members
compare and contrast inter-
disciplinary expertise in their group-
decisions

take points of view of the rest of the
team into account

take useful perspectives from inter-
disciplinary knowledge

surface and reconcile different points
of view

consider unique perspectives of team
members

92
.82
.63 .66
.80
91
91

Table 3.2.2.5.3: Factor loadings (within each sub-construct) for the retained perspective

Item

Factor Cronbach’s

Loading alpha

taking IT (Pilot)
Construct Acronym
Perspective
Taking PTI

PT2

PT3

PT4

My team members

appreciate inter-disciplinary
knowledge of other team
members

compare and contrast inter-
disciplinary expertise in their
group-decisions

take points of view of the rest of
the team into account

take useful perspectives from
inter-disciplinary knowledge

.84

.85
.89
87

.94
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3.2.2.6  Perspective Making

The construct perspective making was analyzed through a set of purification,
exploratory factor analysis, and Cronbach’s alpha. Correlation examinations were not
carried out to test convergent and discriminant validity since the construct has a single
dimension. All CITCs showed above .5 in the first run and were relatively high. The
exploratory factor analysis for perspective making is shown in Table 3.2.2.6.2. The
construct was loaded on a single dimension, which represented unidimensionality. The
lowest factor loading was .78 (PM3). Since the construct contained a single factor, it was
not necessary to recalculate Cronbach’s alpha. (Refer to Table 3.2.2.6.1.) Cronbach’s
alpha was .93, which was very good. Prior to conducting the large-scale survey, items
were reexamined in light of the results of the pilot study. One item was removed because

it was redundant. Accordingly, the total number of items for perspective making was 6.

Table 3.2.2.6.1: Purification for perspective making (Pilot)

Construct Acronym  Item CITC  Cronbach’s
-1 alpha
My team
PM1 nurtures its potential perspectives 73
PM2 advances its unique perspectives 72
PM3 seeks to strengthen its knowledge 72
PM4 applies its perspectives to team’s .80 93
Perspective tasks . .
Makin PM5 makes inter-disciplinary knowledge 72
g .
relevant to its tasks
PM6 makes sense of inter-disciplinary .89
perspectives to team’s tasks
PM7 makes inter-disciplinary .82
perspectives to team’s useful
practices
101
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Table 3.2.2.6.2: Factor loadings (within each sub-construct) for the retained perspective

making (Pilot)
Sub- Acronym Item Factor
construct Loading
My team
PM1 nurtures its potential perspectives 81
PM2 advances its unique perspectives .80
PM3 seeks to strengthen its knowledge 78
Perspective PM4 applies_its per.spe.ct%ves to team’s tasks .86
Making PM5 makes inter-disciplinary knowledge relevant to .80
its tasks
PM6 makes sense of inter-disciplinary perspectives 93
to team’s tasks
PM7 makes inter-disciplinary perspectives to team’s .88

useful practices

3.2.2.7 Innovation

The construct innovation was analyzed through a set of purification, exploratory
factor analysis, and Cronbach’s alpha. Correlation examinations were not carried out to
test convergent and discriminant validity since the construct had a single dimension. In
the first run of CITCs, IN1, IN3, and IN6 were below .5. Consequently IN6 was deleted.
However, IN1 and IN3 were kept because development and adoption are critical aspects
of innovation. In the second run of CITCs, all items were above .5 except IN3 (.47).
Because IN3 is close to .5, it was kept for the large-scale survey. The exploratory factor
analysis for innovation is shown in Table 3.2.2.7.2. The construct was loaded on a single
dimension, which manifested unidimensionality. The lowest factor loading was .59 (IN3).
Since the construct contained a single factor, it was not necessary to recalculate
Cronbach’s alpha. (Refer to Table 3.2.2.7.1.) Cronbach’s alpha was .89, which was very

good. Prior to conducting the large-scale survey, items were reexamined in line with the
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results of the pilot study. The total number of items for innovation, entered for the large-

scale survey, was 5.

Table 3.2.2.7.1: Purification for innovation (Pilot)

Construct  Acronym Item CITC CITC Cronbach’s
-1 -2 alpha
Novel and useful systems, processes,
products, or services
IN1 are developed by my team 49 70
IN2 are produced by my team .69 .86
IN3 are adopted from an outside 41 A7
- organization by my team CITC1: 81
Innovation IN4 :12: nsluccessfully implemented by my .76 87 CITC2: 89
INS have become a stable and regular part .80 .86
of the organization
IN6 Time until novel and useful systems, 37

processes, products, or services are
adopted by my team is short

Table 3.2.2.7.2: Factor loadings (within each sub-construct) for the retained innovation

(Pilot)
Construct Acronym Item Factor
Loading
Novel and useful systems, processes, products, or
services
IN1 are developed by my team .82
IN2 are produced by my team 93
Innovation IN3 are adopted from an outside organization by .59
my team
IN4 are successfully implemented by my team 94
INS have become a stable and regular part of the 93
organization
103
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3.3 LARGE-SCALE SURVEY METHODS

In the third stage of testing the research framework, the large-scale survey was
conducted to examine the validity and reliability of instruments and to test the
hypotheses. After conducting the pilot study, the questionnaire for the large-sale survey
contained 12 items for a knowledge-sharing climate (i.e., 4 items for willingness, trust,
and openness each), 16 items for knowledge quality (i.e., 5 items for intrinsic knowledge
quality and contextual knowledge quality each, and 6 items for actionable knowledge
quality), 15 items for information systems quality (i.e., 5 items for perceived ease of use,
perceived usefulness, and perceived media richness each), 20 items for cognitive
empowerment (i.e., 5 items for meaning, competence, self-determination, and impact
each), 6 items for perspective taking, 6 items for perspective making, and 5 items for

innovation. The measurement items are listed in Appendix C.

3.3.1 Large-scale Survey Procedures

The survey methodology was used to collect data in attempts to test the proposed
research framework. The methodology was chosen because it enhanced the
generalizability of the results (Dooly, 2001; Kankanhalli et al., 2005). The Society of
Manufacturing Engineers (SME) provided a mailing list, and the Society of Automotive
Engineers (SAE) provided an e-mailing list.

First, the questionnaires were administered to a mailing list of 3,500 firms from
SME. Surveys were mailed along with a cover letter that explained the nature of the
study, the time frame for completing the survey, and the criticality of the study. The

cover letter showed the URL of a web-based survey so that respondents may be able to
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answer the questions electronically. It also offered a report that compares their team to
the aggregate statistics of all teams in the sample as an incentive to participate. The
questionnaire asked respondents to rate each question on a scale from 1 to 5, where 1 was
“Strongly Disagree”, 3 was “Neutral”, and 5 was “Strongly Agree”. Respondent’s
participation in this research was strictly voluntary and the cover letter of the survey
assured confidentiality. Target respondents were project leaders, project managers,
project engineers, project specialists, senior development, development engineers,
product development, and business development from five industries, where SIC codes
were 34-38: Fabricated Metal Products (34), Machinery, except Electrical (35), Electric
and Electronic Equipment (36), Transportation Equipment (37), Instruments and Related
Products (38). These industries were selected because they represent major
manufacturing firms in which this study would like to test the dynamics of knowledge
management. Surveys were administered three times, which resulted in 130 usable
responses. Unusable data were as follows: 71 undeliverables, 8 blank returns, and 1
incomplete.

Second, the questionnaires were administered to an emailing list of 5,000 firms
from SAE. The e-mail contained a brief explanation of the research. It also offered a
report that compares their team to the aggregate statistics of all teams in the sample as an
incentive to participate. It also provided a hyperlink that led them to a web-based survey.
The questionnaire asked respondents to rate each question on a scale from 1 to 5, where 1
was “Strongly Disagree”, 3 was “Neutral”, and 5 was “Strongly Agree”. Respondent’s
participation in this research was strictly voluntary and the front page of the survey

assured confidentiality. Target respondents were engineering management,
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design/development engineers, manufacturing/production engineers, and
manufacturing/production managers from five industries, where SIC codes were 34-38:
Fabricated Metal Products (34), Machinery, except Electrical (35), Electric and
Electronic Equipment (36), Transportation Equipment (37), Instruments and Related
Products (38). These industries were chosen because they were major manufacturing
firms in which this study would like to test the dynamics of knowledge management.
When the e-mails were sent, 676 showed intention to participate in the survey. Then 78
actually visited the web-based survey and answered it.

The overall response rate was 5.1%. All projects were completed at the time of
data collection. The research also included failed projects so that the results might not be
biased toward successfully completed projects. Since the teams were randomly selected
from lists provided by SME and SAE, it was believed that the data collected represented

the broad range of U.S. firms.

3.3.2 Description of Sample

To support quantitative evidence of this study, data descriptions are presented in
this section. Responses were received from SIC codes 34 (Fabricated Metal Products,
25%), 35 (Machinery, except Electrical, 14%), 36 (Electric and Electronic Equipment,
17%), 37 (Transportation Equipment, 25%), 38 (Instruments and Related Products, 10%).
The remainder did not specify a SIC code. (Refer to Table 3.3.2.1.) Respondents were
CEO/presidents (5%), vice presidents (4%), directors (6%), senior project engineers
(4%), project leaders/managers (36%), team leaders/managers (20%), and engineers

(17%). (Refer to Table 3.3.2.2.) The number of team members was: 2-5 (20%), 6-10
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(38%), 11-15 (15%), 16-20 (7%), 21-30 (6%), 31-40 (2%), 41-50 (2%), 61 and over
(4%). The remainder did not specify team size. (Refer to Table 3.3.2.3.) The number of
employees was: 100-249 (24%), 250-499 (8%), 500-999 (10%), 1,000-2,499 (14%), and
2,500 and over (38%). The remainder did not specify their firm size. (Refer to Table
3.3.2.4.) Average annual sales were: less than 10 million (13%), 10-49.9 million (13%),
50-99.9 million (12%), 100-499.9 million (13%), 500-1 billion (7%), and over 1 billion

(37%). The remainder did not answer their average annual sales. (Refer to Table 3.3.2.5.)

Table 3.3.2.1: Respondents by SIC code:

SIC Code Name Percent
34 Fabricated Metal Products 25%
35 Machinery, except Electrical 14%
36 Electric and Electronic Equipment 17%
37 Transportation Equipment 25%
38 Instruments and Related Products 10%
N/A No Response 8%

TOTAL 100%

Table 3.3.2.2: Respondents by position

Position Percent
CEO/President 5%
Vice President 4%
Director 6%
Senior Project Engineer 4%
Project Leader 14%
Project Manager 22%
Team Leader 13%
Team Manager 7%
Engineer 17%
Miscellaneous 5%
No Response 3%
TOTAL 100%
107
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Table 3.3.2.3: Teams by size

Number of Team members Percent
2t05 20%
610 10 38%
11to 15 15%
16 to 20 7%
21 to 30 6%
31to 40 2%
41 to 50 2%
61 and over 4%
No Response 4%
Total 100%

Table 3.3.2.4: Firms by size:

Number of Employees Percent
100 to 249 24%
250 to 499 8%
500 to 999 10%
1,000 to 2,499 14%
2,500 and over 38%
No Response 5%
Total 100%

Table 3.3.2.5: Average annual sales:

Average Annual Sales Percent
Less than 10 million 13%
10 — 49.9 million 13%
50 —99.9 million 12%
100 —499.9 million 13%
500 — 1 billion 7%
Over 1 billion 37%
No Response 6%
Total 100%
108
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The duration of the project in the study had an average of 3.29 years (median = 1.92,
standard deviation = 4.98), and respondents spent an average of 3.17 years (median =
1.50, standard deviation = 5.72) on the team. Respondents had 12 years experience in
their firm (median = 8.88, standard deviation = 9.83). The percentage of time the team
spent on the project each week was: 100% (23%), 90-99% (9%), 80-89% (6%), 70-79%
(10%), 60-69% (5%), 50-59% (8%), 40-49% (4%), 30-39% (7%), 20-29% (12%), 10-
19% (19%), and 5-9% (2%). (Refer to Table 3.3.2.6.) Tables 3.3.2.7 and 3.3.2.8 show
the analysis of contextual variables (i.e., extent of computer usage, competition, project
innovativeness, project results, finishing the project within a planned time frame, product
complexity, and process complexity). Table 3.3.2.9 shows functional diversity on the

teams surveyed.

Table 3.3.2.6: Percentage of time the team spent on the project each week

Percentage of time the team spent Percent
on the project each week
100% 23%
90 — 99% 9%
80 — 89% 6%
70 —79% 10%
60 — 69% 5%
50 - 59% 8%
40 — 49% 4%
30 -39% 7%
20 -29% 12%
10-19% 10%
5-9% 2%
No Response 6%
Total 100%
109
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Table 3.3.2.7: Various contextual variables I:

Extent of Extent of Extent of Extent of
Computer Usage Competition Project Project
Innovativeness Results
Very Low 1% 1% 1% 0%
Low 1% 3% 8% 2%
Medium 8% 11% 23% 19%
High 27% 28% 38% 46%
Very High 60% 53% 28% 29%
Not Applicable
/No Response 2% 2% 3% 3%
Total 100% 100% 100% 100%
Table 3.3.2.8: Various contextual variables II:
Extent of finishing Extent of Product  Extent of Process
the project within a Complexity Complexity
planned time frame
Very Low 1% 1% 0%
Low 8% 7% 6%
Medium 26% 19% 22%
High 29% 29% 33%
Very High 30% 37% 33%
Not Applicable
/No Response 6% 6% 6%
Total 100% 100% 100%
Table 3.3.2.9: Functional diversity on a team
Items Mean (S.D.)
My team
functionally diverse. 4.10 (.92)
is composed of specialists from different functional areas. 3.93 (.97)
has representatives from all functions that affect the project. 3.73 (1.07)
has representatives from all functions that are affected by the
project 3.58 (1.10)

1: Strongly Disagree; 3: Neutral; 5: Strongly Agree
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3.3.3 Test of Response/Non-response Bias

The response rate was 5.1%, which was relatively low. This was caused in part by
the characteristics of the survey, which required about 30 minutes for the busy project
managers and leaders to complete (Hong et al., 2005). The single most serious limitation
to direct survey data collection is the relatively low response rate (Melnyk et al., 2003).
Large-scale survey response rates are often only 5-10% (Alreck & Settle, 1995). Taking
into consideration the low response rate, this research examined response/non-response
bias. Response/non-response bias was tested by comparing earlier respondents to late
respondents because the original lists did not provide demographic information (Tu et al.,
2001; Tu et al., 2004). Data from SME were split into two groups as a result of three
rounds of the survey. Each batch had 69, 34, and 27 responses respectively. The second
and the third batches are considered as one, which resulted in 61 responses. The
respondents and non-respondents were compared on the SIC code and the number of
employees using a Chi-square test. No significant differences between the two groups
were found in SIC code (x* = 4.842, d.f. = 4, p < .05) and the number of employees (=
11.496, d.f. = 4, p <.05). Data from SAE were split into two groups according to the time
log. The first batch had 38 and the second had 40. No significant differences between the
two groups were found in SIC code (¢ = 11.922, d.f. = 4, p < .05) and the number of

employees (y* = 9.549, d.f. = 4, p < .05). The results are shown in Table 3.3.3.1.
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Table 3.3.3.1: Chi-square test of response/non-response bias

(1) SME
SIC 1" Batch  Percentage 2" Batch  Expected  Chi-square
Frequency
34 15 268 21 14.196 3.261
35 9 161 8 8.518 .031
36 11 196 7 10.411 1.117
37 12 214 10 11.357 162
38 9 161 7 8.518 270
Total 56 1.000 53 5.000 4.842
#of 1 Batch  Percentage 2™ Batch  Expected  Chi-square
Employees Frequency
100 — 249 18 300 15 18.300 595
250 — 499 5 083 7 5.083 723
500 - 999 6 .100 11 6.100 3.936
1,000 — 2,499 7 117 12 7.117 3.351
Over 2500 24 400 16 24.400 2.892
Total 60 1.000 61 61.000 11.496
(2) SAE
SIC 1 Batch  Percentage 2" Batch  Expected  Chi-square
Frequency
34 11 306 5 11.611 3.764
35 6 167 3 6.333 1.754
36 5 139 10 5.278 4.225
37 13 361 18 13.722 1.334
38 1 028 2 1.056 0.845
Total 36 1.000 38 38.000 11.922
# of 1" Batch  Percentage 2" Batch  Expected Chi-square
Employees Frequency
100 —249 10 278 7 10.556 1.198
250 - 499 4 A11 1 4.222 2.459
500 -999 1 028 3 1.056 3.582
1,000 — 2,499 5 139 6 5.278 0.099
Over 2500 16 444 23 16.888 2.211
Total 36 1.000 40 38 9.459
112
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3.3.4 Power Analysis

A power analysis is an advanced technique that allows researchers to estimate
how large a sample is needed to enable statistical judgments that are accurate and reliable
(Cohen & Cohen, 1983). Performing a power test (i.e., sample size estimation) is an
important aspect because without these calculations sample size may be too low. If
sample size is too low, the statistical results will lack the precision to provide reliable
answers to investigating questions. Cohen and Cohen (1983) provide a formula to
estimate the appropriate sample size (p. 158). The results of the power test indicate that
this proposed research framework needs at least 150 at the significance level of 5% and
the power of 99%. This research has 208 responses, which indicates that the following

statistical judgments are accurate and reliable.
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CHAPTER 4: MEASUREMENT MODEL METHODS AND RESULTS

Structural equation modeling (SEM) was used to test the measurement and
structural model with LISREL. SEM examines a series of dependence relationships
simultaneously with statistical efficiency (Hair et al., 1995). In the measurement model,
SEM provides a stricter interpretation of unidimensionality than traditional methods
(Gerbing & Anderson, 1988). In the structural model, SEM allows researchers to
examine relationships among multiple exogenous and endogenous variables and between
endogenous variables simultaneously (Nahm et al., 2003). In this Chapter, the results of
the measurement model are described. In the next Chapter, the results of the structural
model are explained.

For the measurement model, confirmatory factor analysis was performed on every
item simultaneously (Anderson et al., 1987). The significance of each item was
determined by ¢ values. The overall goodness of fit was tested by Comparative Fit Index
(CFI) (Bentler, 1990), Normed Fit Index (NFI) (Bentler, 1990), Non-Normed Fit Index
(NNFTI) (Bentler & Bonnet, 1980), Root Mean Square Error of Approximation (RMSEA)
(Steiger & Lind, 1980), and the ratio of chi-square to degrees of freedom (Heck, 1998).
CFI compares the researcher’s model to the null model, which assumes that latent
variables are uncorrelated. For example, CFI = .90 means that 90% of the covariance in

the data may be reproduced by the given model. Values between .80 and .89 represent
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reasonable fit, and values .90 and above are the evidence of good fit (Jéreskog &
Sorbom, 1986; Byrne, 1989; Segars & Grover, 1993). NFI reflects a relative comparison
of the researcher’s model to the null model. For instance, NFI = .50 means that the
researcher’s model improves fit by 50% compared to the null model. Values between .80
and .89 represent reasonable fit and values .90 and above are the evidence of good fit
(Joreskog & Sorbom, 1986; Byrne, 1989; Segars & Grover, 1993). NNFI is similar to
NFI, but panelizes for model complexity. It is one of the fit indexes less affected by
sample size. Values between .80 and .90 represent a good fit (Segars & Grover, 1993).
RMSEA represents the goodness-of-fit that may be expected if the model is estimated
according to the population instead of the sample. The recommended maximum value is
10 (Chau, 1997; Hair et al., 1995). The ratio of xz to degrees of freedom provides
information on the relative efficiency of competing models. It should be less than three
(Carmines & Mclver, 1981; Segars & Grover, 1998) or less than two in a more restrictive

sense (Premkumar & King, 1994).

41  SECOND-ORDER FACTOR MODEL

A knowledge-sharing climate, knowledge quality, information systems quality,
and cognitive empowerment were conceptualized as a second-order factor model.
Second-order confirmatory factor analysis was used to assess the convergent and
discriminant validity. In the following sub-sections, results for each of the second-order

factor model are discussed.
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4.1.1 Second-order Factor Model of A Knowledge-sharing Climate

The results of the second-order confirmatory factor analysis for a knowledge-
sharing climate showed that there was sufficient model-to-data fit (CFI = .98, NFI = .96,
NNFI = .97, RMSEA = .084, ¥* = 126.26, d.f. = 51, y*/d.f. = 2.48, GFI = .91; AGFI =
.86) and no significantly correlated error terms. As the fitted residual matrix was
examined, the smallest residual was -.08 and the largest .07, indicating that the model
explained the correlations quite well. Hu and Bentler (1985) stated that the absolute value
of .4 or more for a residual may indicate that the model was not explaining some of the
correlations.

Further evidence of convergent validity was provided by the completely
standardized coefficients. All factor loadings (A) of indicators were statistically
significant at p <.01 and were large in magnitude, which manifested that indicators for a
Jatent variable stuck together. (Refer to Figure 4.1.1.1.) The completely standardized
coefficients and t-values used maximum likelihood for the estimation.

Descriptive statistics, correlations, composite reliability, average variance
extracted, and discriminant validity tests are given in Table 4.1.1.1. Discriminant validity
was examined in two ways. First, structural equation modeling methodology was
employed to see discriminant validity between pairs of constructs (Bagozzi et al., 1991).
This is done to determine a y* difference between a constrained and an unconstrained
model. The constrained model is to run with the correlation between two latent variables
fixed at 1.0. Restricting the correlation between two factors to 1.0 represents an extreme
case of no discriminant validity. The unconstrained model is to run with the correlation

between the two latent variables freed to assume any value. A x* difference of 7.879 or
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higher at d.f. = 1 between the constrained and the unconstrained model provides evidence
of discriminant validity at the significance level of p = .001 (Koufteros et al., 1998;
Koufteros, 1999). Second, discriminant validity was tested by comparing the average
variance extracted with the squared correlation between the two constructs. Discriminant
validity exists if items share more common variance with the respective construct
(Fornell & Larcker, 1981). In other words, the average variance extracted for a construct
should be substantially higher than the squared correlation between the construct and
each of the other constructs. Both methods showed evidence of discriminant validity.

The completely standard structural coefficients and corresponding t-values for the
latent variables are provided in Figure 4.1.1.1. The structural coefficients were
significant: willingness: .86 (t = 10.05), trust: .88 (t = 11.02), and openness: .64 (t =
8.25). This indicated good construct validity for the latent factors comprising a
knowledge-sharing climate. A higher-order factor was confirmed as explaining variance
and covariance correlated to the first-order factors in capturing a knowledge-sharing
climate.

Because knowledge is unequally dispersed among team members, their
willingness, trust, and openness are critical to share pertinent knowledge (Argote et al.,
1999; Bunderson & Sutcliffe, 2002). Team members will not be willing to share
resources if they feel secrecy and competition in their environment (Hansen, 1999). Trust
is a substantial condition for knowledge-sharing (Von Krough, 1998). Openness is an
important attribute that encourages interactions on a team (Leonard-Barton, 1995; Cohen,
1998; Davenport & Prusak, 1998; Gold et al., 2001). The three dimensions capture the

components of a knowledge-sharing climate.
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4.1.2 Second-order Factor Model of Knowledge Quality

In the process of the second-order confirmatory factor analysis for knowledge
quality, two items (i.e., akq2 and ckq3) were deleted. The error terms of akq2 and akq3
were correlated, indicating that they shared variances and possibly measured the same
content. In addition, the error term of ckq3 was correlated with that of akq5. Deleting
akq2 and ckq3 should have minimal effect on content validity because the portion of
domain was preserved by the remaining items. The results showed that there was
sufficient model-to-data fit (CFI = .97, NFI = .95, NNFI = .96, RMSEA = .091, x2 =
200.74, d.f. = 74, y*/d.f. = 2.71, GFI = .84, AGFI = .73) and no significantly correlated
error terms. As the fitted residual matrix was examined, the smallest residual was -.05
and the largest .10, indicating that the model explained the correlations quite well.

Further evidence of convergent validity was provided by the completely
standardized coefficients. All factor loadings (A) of indicators were statistically
significant at p < .01 and were large in magnitude, which revealed that indicators for a
latent variable stuck together. (Refer to Figure 4.1.2.1.) The standardized coefficient and
t-values used maximum likelihood for the estimation.

Descriptive statistics, correlations, composite reliability, average variance
extracted, and discriminant validity tests are given in Table 4.1.2.1. Discriminant validity
was examined in two ways (i.e., structural equation modeling methodology and
comparing the average variance extracted with the squared correlation between two

constructs). Both methods showed evidence of discriminant validity.
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The completely standard structural coefficients and corresponding t-values for the
latent variables are provided in Figure 4.1.2.1. The structural coefficients were
significant: intrinsic knowledge quality: .79 (t = 10.78), contextual knowledge quality:
92 (t = 11.21), and actionable knowledge quality: .86 (t = 8.99). This indicated good
construct validity for the latent factors comprising knowledge quality. A higher-order
factor is confirmed as explaining variance and covariance correlated to the first-order
factors in capturing knowledge quality.

Knowledge quality is difficult to specify (Kankanhalli et al., 2005). It remains a
vaguely defined concept. The three dimensions (i.e., intrinsic knowledge quality,
contextual knowledge quality, actionable knowledge quality) combine to create an
overall construct of knowledge quality. High quality of knowledge provides a high level
of correctness. Incomplete representations of context may lead to a decreased ability to
make sense of the knowledge (Mark 2002; Weick & Meader, 1993). High quality of
knowledge must be converted into actions to manifest its usefulness and profitability
(Demarest, 1997; Droget et al., 2003; Nonaka & Takeuchi, 1995). This study empirically

tested knowledge quality and may ignite a new stream for future study.

4.1.3 Second-order Factor Model of Information Systems Quality

The results of second-order confirmatory factor analysis for information systems
quality showed that there was sufficient model-to-data fit (CFI = .98, NFI = .97, NNFI =
98, RMSEA = .077, ¥* = 194.35, d.f. = 87, y*/d.f. = 2.23, GFI = .89, AGFI = .85) and

no significantly correlated error terms. As the fitted residual matrix was examined, the
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smallest residual was -.13 and the largest .16, indicating that the model explained the
correlations quite well.

Evidence of convergent validity was provided by the completely standardized
coefficients. All factor loadings (A) of indicators were statistically significant at p < .01
and were large in magnitude, which revealed that indicators for a latent variable stuck
together. (Refer to Figure 4.1.3.1.) The completely standardized coefficients and t-values
use maximum likelihood for the estimation.

Descriptive statistics, correlations, composite reliability, average variance
extracted, and discriminant validity tests are given in Table 4.1.3.1. Discriminant validity
was examined in two ways (i.e., structural equation modeling methodology and
comparing the average variance extracted with the squared correlation between two
constructs). Both methods showed evidence of discriminant validity.

The completely standard structural coefficients and corresponding t-values for the
latent variables are provided in Figure 4.1.3.1. The structural coefficients were
significant: perceived ease of use: .89 (t = 11.09), perceived usefulness: .72 (t = 9.58),
and perceived media richness: .91 (t = 12.03). This indicated good construct validity for
the latent factors comprising information systems quality. A high-order factor was
confirmed as explaining variance and covariance correlated to the first-order factors in
capturing information systems quality.

Research has illustrated that perceived ease of use and perceived usefulness are
indicators of information systems quality across levels of expertise (Taylor & Todd,
1995), within and across firms (Davis, 1989; Adams et al., 1992; Subranmanian, 1994),

and even across nations (Rose & Straub, 1998; Straub et al., 1997). Writing, language,
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and context behind texts in information systems may be unfamiliar to others, which may
cause equivocality. Perceived media richness helps knowledge workers to interpret texts
efficiently (Daft & Lengel, 1986). In short, information systems should have functions
that knowledge workers use easily, represent contents and contexts usefully, and
exchange them with others flexibly. This study combines the three important aspects to

build information systems quality.

4.1.4 Second-order Factor Model of Cognitive Empowerment

In the process of the second-order confirmatory factor analysis for cognitive
empowerment, one item (i.e., mn2) was deleted. The error terms of mnl and mn2 were
correlated, indicating that they shared variances and possibly measured the same content.
Deleting mn2 should have minimal effect on content validity because the portion of
domain was preserved by the remaining items. The results showed that there was
sufficient model-to-data fit (CFI = .95, NFI = .92, NNFI = .94, RMSEA = .092, X2 =
405.80, d.f. = 148, y*/d.f. = 2.74, GFI = .83, AGFI = .78) and no significantly correlated
error terms. As the fitted residual matrix examined, the smallest residual was -.12 and the
largest .12, indicating that the model explained the correlations quite well.

Evidence of convergent validity was provided by the completely standardized
coefficients. All factor loadings (1) of indicators were statistically significant at p < .01
and were large in magnitude, which revealed that indicators for a latent variable stuck
together. (Refer to Figure 4.1.4.1.) The completely standardized coefficients and t-values

use maximum likelihood for the estimation.
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Descriptive statistics, correlations, composite reliability, average variance
extracted, and discriminant validity tests are given in Table 4.1.4.1. Discriminant validity
was examined in two ways (i.e., structural equation modeling methodology and
comparing the average variance extracted with the squared correlation between two
constructs). Both methods showed evidence of discriminant validity.

The completely standard structural coefficients and corresponding t-values for
the latent variables are provided in Figure 4.1.4.1. The structural coefficients were
significant: meaning: .71 (t = 8.90), competence: .74 (t = 8.90), self-determination: .78 (t
= 8.49), and impact: .53 (t = 5.94). This indicated good construct validity for the latent
factors comprising cognitive empowerment. A high-order factor was confirmed as
explaining variance and covariance correlated to the first-order factors in capturing
cognitive empowerment.

Thomas and Velthouse (1990) presented four cognitions to build cognitive
empowerment. Since then, the construct has been examined at the individual level of
analysis (Conger & Kanungo, 1988; Ford & Fottler, 1995; Koberg et al., 1999; Liden et
al., 2000; Spreitzer, 1995, 1996; Spreitzer et al., 1997; Thomas & Velthouse, 1990) and
at the team level of anlaysis (Kirkman et al., 2004; Burpitt & Bigoness, 1997; Hyatt &
Ruddy, 1997; Kirkman & Rosen, 1997, 1999; Welins et al., 1991). The results from this

study are also consistent with the literature.

42  LARGE-SCALE MEASUREMENT RESULTS
Confirmatory factor analysis was performed by applying LISEL to 208 responses

in pursuit of testing the unidimensionality of instruments and assessing the overall model
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fit. This analysis showed correlated error terms between measurement items. The error
term for PT2 was correlated with that of PT1, indicating that they shared variance and
possibly measured the same content. PT2 was consequently deleted. In addition, PM1
was deleted because it was correlated with the construct of willingness, suggesting a high
cross-loading. Deleting PT2 and PM1 should have minimal effect on content validity
because the domain of the construct would be preserved by the remaining reflective
indicators of the construct.

The resulting trimmed measurement model (Table 4.2.1) had a good model-to-
data fit (CFI = .97, NFI = .94, NNFI = .97, RMSEA = .064, y* = 608.85, d.f. = 329, y
/d.f. = 1.85, GFI = .83, AGFI = .79) and no significantly correlated error terms. As the
fitted residual matrix was examined, the smallest residual was -.17 and the largest .15,
indicating that the model explained the correlations quite well.

Evidence of convergent validity was provided by the completely standardized
coefficients. The coefficients represent relationships between each observed indicators
and associated latent variables. t-values of exogenous and endogenous indicators showed
statistical significance between observed indicators and latent variables. The standardized
coefficient and t-values used maximum likelihood for the estimation, as shown in Table
4.2.1. They were all statistically significant at p < .01 and were large in magnitude,
revealing that indicators for a latent variable stuck together.

Descriptive statistics, correlations, composite reliability, average variance
extracted, and discriminant validity tests are given in Table 4.2.2. Discriminant validity

was examined in two ways (i.e., structural equation modeling methodology and
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comparing the average variance extracted with the squared correlation between two

constructs). Both methods showed evidence of discriminant validity.

Table 4.2.1: Results of measurement model

Completely Standardized t-values
Coefficients (Ioadings)

Exogenous Indicators

WLN M .64 9.51
TRS M 7 11.94
OPN_M 67 9.99
EOU M 81 13.25
USE M 74 11.85
MR M .88 14.91
Endogenous Indicators
IKQ M .87 14.91
CKQ M .86 14.77
AKQ M .78 14.85
MN M 76 12.01
COM .65 9.77
SLD M 69 10.47
M M 54 7.80
PT1 74 12.02
PT3 .82 14.06
PT4 .84 14.66
PT5 75 12.27
PT6 .78 13.01
PM2 76 12.78
PM3 73 12.03
PM4 .80 13.78
PMS5 .93 17.39
PM6 .90 16.63
IN1 77 12.68
IN2 79 13.12
IN3 55 8.21
IN4 .85 14.80
INS .84 14.48

e The actual indicators that correspond to the coding can be found in Appendix C.
e CFI=.97,NFI = .94, NNFI = .97, RMSEA = .064, * = 608.85, 329 degrees of
freedom, X2 /degrees of freedom = 1.85, GFI = .83, AGF1=.79

e All t-values are significant at p <.01 (two-tailed t-test, d.f. = )
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CHAPTER 5: STRCUTURAL MODEL METHODS AND RESULTS

Once the validity and reliability of the measurement model is obtained, the
structural model may be tested by LISREL. Results indicated that there was sufficient
model-to-data fit (CFI = .97, NFI = .94, NNFI = .97, RMSEA = .068 with the 90%
confidence interval for RMSEA being .060 to .076, * = 666.94, d.f. = 341, y*/d.f. = 1.96,
GFI = .81, AGFI = .78). A matrix of fitted residual did not show any problematic pattern
(Hu & Bentler, 1995). The smallest residual was -.18 and the largest was .21. Because the
structural model has a good model-to-data fit, path coefficients may be examined
(Marsch & Hocevar, 1985).

Figure 5.1 and Table 5.1 show the path results, which display statistical
significance for each hypothesis. The first hypothesis predicted that a project team with a
high level of knowledge-sharing climate would have a high level of knowledge quality.
As seen in Figure 5.1 and Table 5.1, the gamma coefficient from knowledge-sharing
climate to knowledge-quality was significant and positive (I = .49, t = 5.45, p <.01). This
indicated that a knowledge-sharing climate affected knowledge quality positively.

The second hypothesis predicted that a project team with a high level of
information systems quality would have a high level of knowledge quality. The gamma

coefficient from information systems quality to knowledge quality was significant and
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positive (I' = .24, t = 2.91, p < .01). It indicated that information systems quality was
directly related to knowledge quality.

The third hypothesis predicted that a project team with a high level of knowledge-
sharing climate would have a high level of cognitive empowerment. The beta coefficient
from knowledge-sharing climate to cognitive empowerment was significant and positive
(P = .82, t= 8.04, p < .01). This showed that a knowledge-sharing climate had a
substantial impact on cognitive empowerment.

The fourth hypothesis predicted that a project team with a high level of
knowledge quality would have a high level of cognitive empowerment. The beta
coefficient from knowledge quality and cognitive empowerment was positive but weak
because it is significant at the level of 10% (B = .15, t = 1.68, p < .10). It indicated that
knowledge quality might be related to cognitive empowerment in a weak way.

The fifth hypothesis predicted that a project team with a high level of cognitive
empowerment would have a high level of perspective taking. The beta coefficient from
cognitive empowerment and perspective taking was significant and positive (p = .74, t =
8.29, p < .01). It showed that cognitive empowerment might be directly related to
perspective taking.

The sixth hypothesis predicted that a project team with a high level of cognitive
empowerment would have a high level of perspective making. The beta coefficient from
cognitive empowerment and perspective making was significant and positive (B = .25,t=
2.58, p < .01). It indicated that cognitive empowerment was directly related to

perspective making.
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The seventh hypothesis predicted that a project team with a high level of
perspective taking would have a high level of perspective making. The beta coefficient
from perspective taking to perspective making was significant and positive (f = .56, t =
5.36, p <.01). This meant that perspective taking might lead to perspective making.

The eighth hypothesis predicted that a project team with a high level of
perspective making would have a high level of innovation. The beta coefficient from
perspective making to innovation was significant and positive (B = .52, t = 6.63, p < .01).
It indicated that perspective making might have a substantial impact on innovation.

To further examine the relationships, Table 5.2 shows the indirect effects of the
research framework. Such relationships were not hypothesized, but may provide some
insights on the relationships among the variables. A knowledge-sharing climate had an
indirect impact on perspective taking and perspective making. In the case of knowledge
quality, it showed an indirect impact on perspective taking and perspective making at the
significance level of 10%. A knowledge-sharing climate, cognitive empowerment, and

perspective taking had indirect impacts on innovation.
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CHAPTER 6: DISCUSSION

What factors influence the dynamics of knowledge management and thus result in
innovation? In answer to this question, this study presents a research framework that
examines knowledge management to support distributed cognition and behavior in
knowledge-intensive and computer-mediated work. In the following sub-sections,

theoretical and managerial implications are discussed.

6.1 THEORETICAL IMPLICATIONS

A first challenge in conducting the research of knowledge management is an
understanding of what knowledge is, given a myriad of definitions and conceptualizations
to describe knowledge in the literature. To better explore the dynamics of knowledge
management, there is a need for a more in-depth understanding of differences between
data and information, and differences between information and knowledge. This study
reviews the literature on data, information, and knowledge extensively. Going a step
further, this study compares and contrasts their differences and provides relationships
among the three entities. They study may be particularly useful in explaining how data,
information, knowledge, information systems, and people interact.

Over the past decades, considerable emphasis and attention have been placed on
quality issues — product quality, service quality, data quality, and information quality.

However, knowledge quality remains a vaguely defined concept. It is a research
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challenge to find dimensions and measures for knowledge quality. This study uses a
conceptually based, empirically tested model to examine knowledge quality by proposing
and validating a second-order factor model of knowledge quality with the three first-order
factors. The results from this study indicate that knowledge quality may be broken down
into intrinsic knowledge quality, contextual knowledge quality, and actionable
knowledge quality. These findings are consistent with an understanding that high-quality
knowledge is intrinsically right, contextually appropriate, and practically actionable.
Knowledge quality enhances the understanding of problem definitions and facilitates
alternative generations/evaluations/choices. The second-order factor model of knowledge
quality with the three first-order factors may ignite a new stream of research.

This study also reveals two determinants of knowledge quality (i.e., a knowledge-
sharing climate and information systems quality). The first hypothesis indicates that a
team with a high level of knowledge-sharing climate will have a high level of knowledge
quality. The second hypothesis suggests that a team with a high level of information
systems quality will have a high level of knowledge quality. Both of them are statistically
significant. They show that a knowledge-sharing climate and information systems quality
are critical determinants of knowledge quality. A knowledge-sharing climate with the
three first-order factors (i.e., willingness, trust, and openness) improves the integration of
knowledge. Information systems quality with the three first-order factors (i.e., perceived
ease of use, perceived usefulness, and perceived media richness) enhances the
transferability of knowledge. As a matter of fact, it is consistent with the literature that
people are the most effective media with which to acquire tacit knowledge (Nonaka,

1994; Polanyi, 1962, 1967, Alavi & Leidner, 2001), and technology is the best means to
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manage explicit knowledge (Griffith et al., 2003; Inkpen & Dinur, 1998). It implies that
by a knowledge-sharing climate the aspect of tacitness of knowledge may contribute to
knowledge quality, and by information systems the aspect of explicitness of knowledge
may contribute to knowledge quality. This study finds two variables that affect
knowledge quality. Potential determinants of knowledge quality need to be addressed
further.

Although cross-functional teams bring a number of benefits, the literature on
functional diversity shows a mixed picture — both positive and negative. This paper
addresses the shortfall and fills the gap by presenting a knowledge-sharing climate.
Functionally diverse teams cross functional, cultural, and geographical lines. As the
knowledge-sharing climate runs high, their efficiency of work processes will be
improved. A knowledge-sharing climate develops cohesion, consensus, and
communication on a team. Bock et al. (2005) define climate as a contextual situation at a
point in time and its link to the thoughts, feelings and behaviors of team members.
Relatively little research on a knowledge-sharing climate has been conceptually and
empirically conducted. The proposed and validated second-order factor model of a
knowledge-sharing climate with the first three factors (i.e., willingness, trust, and
openness) will build on the literature.

Information technology initiated knowledge management, but both academicians
and practitioners recognize that people should be included for successful dynamics of
knowledge management (Massey et al., 2002). In light of this argument, it is noteworthy
to see the results of the third and fourth hypotheses. The third hypothesis indicates that a

team with a high level of knowledge-sharing climate will have a high level of cognitive
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empowerment. The fourth hypothesis indicates that a team with a high level of
knowledge quality will have a high level of cognitive empowerment. The third
hypothesis is statistically significant at the significance level of 1%, whereas the fourth
hypothesis is weakly supported. It implies that a knowledge-sharing climate is more
critical than knowledge quality in terms of cognitive empowerment. It also indicates that
a culture on a team has an influence on cognitive empowerment. Teams are more likely
to be empowered by a knowledge-sharing climate that is composed of willingness, trust,
and openness. This finding would give some managerial implications for successful
dynamics of knowledge management.

The fifth and sixth hypotheses indicate that cognitive empowerment will have an
impact on perspective taking and perspective making, which are statistically significant.
It implies that cognitive empowerment is an important variable to escalate knowledge
transfer. Cognitive empowerment is an intrinsic task motivation that is cognitively
stimulated by new beliefs and paradigms. It has been shown that motivational depositions
are a barrier to knowledge transfer (Levinthal & March, 1993; Simon, 1991; Szulanski,
1996). When teams are empowered, their motivation depositions will facilitate
knowledge transfer in a group of experts. In fact, the results are consistent with the
literature that cognitive empowerment motivates teams to behave actively, seek
continuous improvement, revise work processes, and search out innovative solutions
(Crant, 2000; Hyatt & Ruddy, 1997, Locke & Schweiger, 1979; Thomas & Velthouse,
1990; Spreitzer, 1995; Bandura, 1977; Doll et al., 2002; Tushman & O’Reilly, 1996;
Edmondson, 1999). In addition, this study confirms that cognitive empowerment

escalates knowledge transfer in a group of experts.
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The seventh hypothesis predicts that perspective taking will lead to perspective
making, which is statistically significant. Knowledge transfer is difficult (Lessard &
Zaheer, 1996; Ruggles, 1998; Szulanski, 1996; Miner & Meziah, 1996). But perspective
taking and perspective making are a new way of transferring knowledge, especially in a
group of experts. Cross-functional team members may not understand some aspects of
knowledge due to specialty, or they may have insufficient backgrounds to render their
communication meaningful. Accordingly, understanding and combining inter-disciplines
are fundamental to cross-functional teams. The coordination may be carried out through
perspective taking and perspective making. On a cross-functional team, members do not
have to master knowledge of other disciplines. However, they may adopt the perspectives
of other disciplines on problems and solutions to reach the best alternative. This research
takes a first step in the empirical evolution of these important variables. The dynamics of
knowledge sharing (i.e., perspective taking and perspective making) enriches the
literature of knowledge transfer.

The eighth hypothesis indicates that a team with a high level of perspective
making will have a high level of innovation. Results support this proposition statistically.
The integration of divergent perspectives is critical to produce innovation. As team
members efficiently leverage specialized knowledge, they may converge their core
knowledge and make perspectives of the team as a whole.

It is also noteworthy to discuss indirect impacts of this research framework. The
results show that a knowledge-sharing climate and knowledge quality affect perspective
taking and perspective making indirectly. In the case of knowledge quality, it is

supported at the significance level of 10%. A knowledge sharing climate may develop the
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environment in which team members appreciate and utilize their expertise. Knowledge
quality may increase a team’s competence and increase its activities to transfer
knowledge. Gupta and Govindarajan (2000) address factors to enhance knowledge
transfer (e.g., willingness to share and acquire knowledge, and value of knowledge). The
results of this study are consistent with the findings of their research. A knowledge-
sharing climate and knowledge quality may be critical factors in the facilitation of
knowledge transfer. This study shows indirect impacts of these variables.

The results of the indirect impacts also show that a knowledge-sharing climate,
cognitive empowerment, and perspective taking are important variables that affect
innovation indirectly. Innovation is knowledge-embedded products, services, systems,
and structures and it may be a result of knowledge management. By a knowledge-sharing
climate, teams may attain close and frequent interactions, which may lead to innovation.
By cognitive empowerment, teams are motivated to challenge innovative tasks. By
perspective taking, teams compare and contrast various information and knowledge,
which may arrive at new insights. This study shows that innovation may be facilitated by
a knowledge-sharing climate, cognitive empowerment, and perspective taking in an

indirect way.

6.2 MANAGERIAL IMPLICATIONS

To survive and prosper in the rapidly changing business environment, firms have
an interest in knowledge management. Firms strive to collect what organizational
members, suppliers, customers, and competitors know; organize, store, retrieve, and

transfer knowledge; enable the effective application of knowledge; and facilitate the

145

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



firm’s ability to create knowledge. Management also strives to keep the dynamic
processes of knowledge management, decreasing the firm’s dependency on a few
individuals. This study may provide managerial implications to practitioners.

This study presents a 14-item instrument to measure knowledge quality. A valid,
reliable, and robust instrument of knowledge quality will provide practitioners with a tool
to assess knowledge quality and improve it. In addition, the magnitude of path
coefficients provides useful insights into the relative importance of each dimension of
knowledge quality. Contextual knowledge quality has the highest loading, and then
actionable knowledge quality follows. It indicates that quality of knowledge should be
appropriate to the context of the task and then be actionable. Practitioners may use these
findings and better target future knowledge quality. Teams may better understand its
attributes with the three dimensions of knowledge quality (i.e. intrinsic knowledge
quality, contextual knowledge quality, and actionable knowledge quality). The developed
measures also provide a useful benchmark to examine the quality of knowledge beyond a
team.

A number of firms employ cross-functional teams because various functions
enable them to tap into a broad array of knowledge and thus produce innovation. To
facilitate dynamics of knowledge management, it is worth mentioning that a knowledge-
sharing climate and information systems quality are critical determinants of knowledge
quality. Teams need to achieve a knowledge-sharing climate, which may allow them to
find right knowledge contextually and actionably. To achieve a knowledge-sharing
climate, teams need to develop a set of shared understandings about providing access to

information and building or using necessary knowledge. Rapport-building on a team will
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make a significant difference. Management also needs to establish information systems
quality by enhancing perceived ease of use, perceived usefulness, and perceived media
richness. This will enable team members to navigate a vast amount of knowledge bases
and communicate new developments in a timely manner.

Knowledge resides in people and people create knowledge. As a team perceives
that they are empowered, their performance will improve. This study shows that a
knowledge-sharing climate is more important than knowledge quality to empower teams.
Team performance is not a function of having right expertise, but of coordinating it on a
team. It is important to make high quality of knowledge available. However, it is more
important to cultivate a culture in which various experts work together. Empowerment is
a requirement for behavior initiatives that involve flexible adaptability, problem
recognition, and knowledge generation. Building a knowledge-sharing climate on a team
is essential.

People’s cognition and behavior are of fundamental importance in knowledge
management. Firms are represented by the process of distributed cognition and behavior
in which multiple specialized knowledge workers deal with one part of organizational
problems, and interact with others to find the best solution. Effective knowledge
management should involve the element of cognition (i.e., developing understanding) and
behavior (i.e., using knowledge). For the element of cognition, cross-functional teams
should be empowered through providing meaning, competence, self-determination, and
impact. For the element of behavior, cross-functional teams may transfer knowledge by
perspective taking and perspective making. A perspective taking experience occurs when

team members open their horizons to other functions. A perspective-making process
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occurs as a team constructs, revises, or comments on emerging representations.
Additionally, the perspective making process needs to nurture emergent knowledge and
respect distinctive ways of knowing (Boland & Tenkasi, 1995). Without a proper
nurturing of great ideas and concepts, they may be abandoned prematurely and so never
transformed into successful products or services (Von Krough, 1998). Perspective
making enables teams to incorporate and advance knowledge. Teams need to encourage
perspective making, which in turn promotes learning and innovation.

Knowledge management does not lie in simply making knowledge available to
teams. Knowledge management to support distributed cognition and behavior enhances
expertise coordination because team members have the same cognitive maps and share
their perspectives. Management may apply the findings of this study to plan for the
successful implementation of knowledge management and innovation-related activities.
This study may help practitioners understand how the important components interact to

influence the overall performance of knowledge management.
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CHAPTER 7: CONCLUSION

This research began by exploring five objectives — (1) identifying differences and
relationships among data, information, and knowledge; (2) providing a research
framework that emphasizes distributed cognition and behavior in knowledge
management; (3) validating a second-order factor model of a knowledge-sharing climate,
knowledge quality, and information systems quality; (4) introducing perspective taking
and making as part of knowledge transfer; and (5) developing instruments of a
knowledge-sharing climate, knowledge quality, and perspective taking and perspective
making. This Chapter provides an overview of each objective.

It is critical to understand data, information, and knowledge prior to discussing
knowledge management. Although data, information, and knowledge have similar
characteristics, it is believed that they show unique aspects. This research explores the
literature on data, information, and knowledge, and highlights their differences.
Furthermore, information systems and people should be included to discuss their
relationships. Information systems convert data into information. People transform
information into knowledge.

The business environment is characterized as an unforeseen and radical pace of
changes. To deal with the atmosphere, the sense-making view of knowledge management

is more efficient than the information-processing view. The sense-making view of
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knowledge management emphasizes the impact of distributed cognition and behavior.
Critical success factors for knowledge management require a rich understanding of
human cognition and behavior (Malhotra, 2000; Ruppel & Harrington, 2001). This study
presents a research framework that examines the relationships among a knowledge-
sharing climate, knowledge quality, information systems quality, cognitive
empowerment, and perspective taking, perspective making, and innovation. These are all
essential elements for successful knowledge management.

A knowledge-sharing climate is critical on cross-functional teams. Various
functions may lead to better performance, whereas they may cause conflicts. A
knowledge-sharing climate may reconcile the different impacts. As a team has various
functional areas, members are subject to their disciplines in examining problems and
creating knowledge. In this environment, a knowledge-sharing climate becomes
increasingly important. A knowledge-sharing climate is composed of three dimensions,
namely, willingness, trust, and openness, and it is empirically tested and validated in this
study.

Quality management has its roots in the manufacturing and service sectors. The
scope has been extended to data quality and information quality. This research takes
another step in exploring the concept of knowledge quality. Knowledge quality has a
substantial impact on project teams. However, it remains a vaguely defined concept. This
study proposes and validates a second-order factor model of knowledge quality with the
three first-order factors. According to the empirical results, quality of knowledge should
have intrinsic correctness. In addition, it should be appropriate in the context of the task

and should be able to be acted upon. The finding of this research will shed light on
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describing knowledge quality, and open a new avenue by providing insights to
researchers.

Information technology plays a critical role in knowledge management by
extending teams’ reach beyond formal communications (Alavi & Leidner, 2001). The
Technology Acceptance Model (TAM) theorizes that perceived ease of use and perceived
usefulness are important to increase information systems quality (Davis, 1989; Davis et
al., 1989; DelLone & McLean, 1992, 2003; Taylor & Todd, 1995; Doll et al., 1998;
Ventatesh & Davis, 2000; Gefen et al., 2003). This study adds perceived media richness
to the information systems quality. Perceived media richness is an information systems
quality in which team members express their knowledge and receive feedback in a timely
manner. In short, information system should allow teams to communicate their
knowledge easily, usefully, and flexibly.

Knowledge transfer is described as the communication of knowledge from a
source so that it is learned and applied by a recipient (Ko et al., 2005). To successfully
complete their projects, teams must capitalize on members’ resources by discerning and
applying relevant knowledge (Littlepage et al., 1997; Henry, 1995). However,
functionally diverse teams may lack a common ground, which in turn limits the team’s
ability to transfer knowledge. Perspective taking and perspective making may be a good
way of knowledge transfer on cross-functional teams. The team members do not have to
master specialized knowledge, but instead each member may take the perspective of
others into account and strengthen a team’s perspective as a whole.

Items were developed for a knowledge-sharing climate, knowledge quality,

perspective taking, and perspective making. Teams may be able to test the level of
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knowledge-sharing climate, knowledge quality, and knowledge transfer (i.e., perspective
taking and perspective making) by using the instruments.

Researchers explore the outcomes of knowledge management in the context of
new product development (Ferdor et al., 2003, Brockman & Morgan, 2003; Yli-Renko et
al.,, 2001), financial performance (Droge et al., 2003; McGee & Dowling, 1994; Yli-
Renko et al., 2001), innovation (Shan et al. 1994), electronic knowledge repositories
usage (Kankanhalli et al., 2005), and intention to share knowledge (Bock et al., 2005).
This study builds on the literature that explores the relationships between knowledge

management and innovation.

7.1  LIMITATIONS

While our findings have implications, it is important to note the limitations of this
study. This research used a single-method (i.e., survey) and a single response from each
team, which may cause common method variance and informant bias. Additionally, the
data collected is perceptual. This may be problematic, especially in innovation data, for
respondents might be unwilling to admit their poor performance. The generalization of
these results is also limited because the study is conducted on 208 firms. To understand
more fully the empirical generalizability of this model, additional research with multiple
responses may need to be conducted. More cultural and contextual variables may be
included and refined as well. This research also includes an inability to conclusively
determine causality, which is the typical limitation of cross-sectional survey-based

research.
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7.2  FUTURE STUDY

Organizational culture is regarded as an important part to facilitating knowledge
management (Davenport & Prusak, 1998). Successful knowledge management needs a
rich understanding of human cognition and behavior because knowledge resides in
people and people create knowledge. Then, human cognition and behavior are deeply
affected by a culture that sets expectations and boundaries for members. Culture involves
cognitive structures and interpretive schemes that people use to perceive situation and
make sense of ongoing events, activities, and relationships, thereby forming a basis for
collective action (Leidner & Keyworth, 2006; Reichers & Schneider, 1990; Sackmann,
1992; Sapienza, 1985; Van Manner & Barley, 1985). Thus, organizational culture would
have an impact on knowledge management. This study investigated the impact of a
knowledge-sharing climate as an effort to analyze a cultural issue in knowledge
management. Future study may measure organizational culture directly to explore the
relationship between organizational culture and knowledge management.

In the knowledge-based economy, knowledge quality plays a critical role in
decision-makings. As this study analyzed knowledge quality at the team level, the
construct may be tested at the organizational level. It is meaningful to see the quality of
organizational knowledge in the three dimensions (i.e., intrinsic knowledge quality,
contextual knowledge quality, and actionable knowledge quality). Focal antecedents of
knowledge quality may be researched and addressed more. This study presented a
knowledge-sharing climate and information systems quality. In addition, functional
diversity, absorptive capacity, and knowledge networks may affect the level of

knowledge quality.
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Szulanski (1996) finds that a lack of absorptive capacity is a major barrier to
knowledge transfer in a firm. Teams differ in their capacity to assimilate and replicate
new knowledge. In particular, cross-functional teams are less likely to have salient
attributes or experiences in common, which significantly limit the ability to acquire and
transfer knowledge. Even though perspective sharing facilitates knowledge transfer on a
cross-functional team, it would depend on their absorptive capacity of the team members.
Absorptive capacity is a cognitive structure that recognizes the value of knowledge,
assimilates it, and applies it (Cohen & Levinthal, 1990; Massey & Montoya-Weiss,
2006). Accordingly, the relationship between absorptive capacity and perspective sharing
may be tested.

Richer media enable greater socio-emotional communication, whereas leaner
media result in a more negative socio-emotional communication. Perceived media
richness enhances sending multiple cues, supporting the use of language variety,
providing timely feedback, and representing a high degree of personalness. Because tasks
and their contexts vary across time and people, it is a research challenge to pay attention
to high contextual knowledge quality. Perceived media richness will enable
organizational members to have a better understanding of contexts. It is worthwhile to
illustrate the relationship between perceived media richness and contextual knowledge

quality.
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APPENDIX A: Measurement items entering Q-sort

KNOWLEDGE QUALITY

Intrinsic Knowledge Quality

Knowledge possessed by my team is accurate.
Knowledge possessed by my team is reliable.
Knowledge possessed by my team is objective.
Knowledge possessed by my team is unbiased.
Knowledge possessed by my team is believable.
Knowledge possessed by my team is current.
Knowledge possessed by my team is updated.

Contextual Knowledge Quality

Knowledge possessed by my team adds value for decision-making.
Knowledge possessed by my team adds value to team’s operations.
Knowledge possessed by my team gives my team competitive advantage.
Knowledge possessed by my team is relevant to our tasks.

Knowledge possessed by my team is appropriate to our jobs.

Knowledge possessed by my team is context-specific.

Actionable Knowledge Quality

Knowledge possessed by my team is actionable.

Knowledge possessed by my team is adaptable.

Knowledge possessed by my team is expandable.

Knowledge possessed by my team is applicable to our tasks.

Knowledge possessed by my team increases effective actions.

Knowledge possessed by my team provides the capacity to react to circumstances.
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APPENDIX A: Measurement items entering Q-sort (continued)

INFORMATION SYSTEMS QUALITY

Perceived Fase of Use

My team finds it easy to access the information systems to support decision-
making.

My team finds it easy to understand the information systems.

My team finds it easy to become skillful at using the information systems.

My team finds it easy to use the information systems.

My team finds the information systems to be easily adaptable to conditions and
requirements.

My team finds interaction with the information systems to be clear and
understandable.

Perceived Usefulness

Using the information systems makes it easier for my team to do our tasks.

Using the information systems improves team performance.

Using the information systems increases team productivity.

Using the information systems enhances team effectiveness.

Using the information systems makes it useful for my team to implement our jobs.
Using the information systems enables my team to accomplish tasks quickly.

Perceived Media Richness

The information systems allow my team to give and receive timely feedback.
The information systems allow my team to reduce message ambiguity.

The information systems allow my team to use a variety of methods to
communicate messages (text, graphics, and videos).

The information systems allow my team to sense the presence of communication
partners.

The information systems allow my team to tailor messages to meet our needs.
The information systems allow my team to communicate a variety of different
cues (emotional tone, attitude, formality).
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APPENDIX A: Measurement items entering Q-sort (continued)

COGNITIVE EMPOWERMENT

Meaning

The work my team does is important to us.

The work my team does is meaningful to us.

The work requirements are consistent with the beliefs of my team.
The work requirements are consistent with the values of my team.
The work requirements are consistent with the behaviors of my team.

Competence

My team is very confident about its ability to do work.
My team has mastered the skills necessary for our tasks.
My team believes that we can successfully complete our tasks.

My team believes that we have the required abilities to perform tasks
competently.

My team expects to do the job well.

Self-determination

Impact

My team has significant autonomy in determining how work is done.

My team has the opportunity for independence and freedom in work execution.
My team has a sense of choice in initiating work.

My team has a sense of choice in planning work.

My team makes decisions about how tasks are undertaken.

My team makes decisions about when tasks are undertaken.

My team’s project has a significant impact on my organization.
My team’s project has a significant influence on what happens in my
organization.

My team’s project has an influence on strategic outcomes in my organization.

My team’s project has an influence on administrative outcomes in my
organization.

My team has an influence on operating outcomes in my organization.
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APPENDIX A: Measurement items entering Q-sort (continued)
KNOWLEDGE-SHARING CLIMATE

Team members are willing to share their ideas among team members.

Team members are willing to acquire knowledge from team members.

Team members are willing to acquire knowledge from sources.

Team members have abilities to interact with each other.

Team members trust the value of knowledge possessed by other team members.
Team members are encouraged to express their ideas even when they are contrary to
their knowledge.

¢ Team members are encouraged to develop their ideas even when they are contrary to
their knowledge.
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APPENDIX A: Measurement items entering Q-sort (continued)
PERSPECTIVE TAKING

e Team members appreciate inter-disciplinary knowledge of other team members.

Team members compare and contrast inter-disciplinary expertise in their group
decisions.

Team members take points of view of the rest of the team into account.
Team members take useful perspectives from inter-disciplinary knowledge.
Team members surface and reconcile different points of view.

Team members consider unique perspectives of team members.
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APPENDIX A: Measurement items entering Q-sort (continued)
PERSPECTIVE MAKING

My team nurtures its potential perspectives.

My team advances its unique perspectives.

My team seeks to strengthen its knowledge.

My team applies its perspectives to team’s tasks.

My team makes inter-disciplinary knowledge relevant to its tasks.

My team makes sense of inter-disciplinary perspectives to team’s tasks.
My team makes inter-disciplinary perspectives to team’s useful practices.
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APPENDIX A: Measurement items entering Q-sort (continued)
INNOVATION

e Novel and useful systems, processes, products, or services are developed by my team.

¢ Novel and useful systems, processes, products, or services are produced by my team.

e Novel and useful systems, processes, products, or services are adopted from an
outside organization by my team.

e Novel and useful systems, processes, products, or services are successfully
implemented by my team.

e Novel and useful systems, processes, products, or services have become a stable and
regular part of the organization.

e Time until novel and useful systems, processes, products, or services are adopted by
my team is short.
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APPENDIX B: Measurement items entering the pilot test

Construct Sub-construct Item Acronym

Knowledge- Willingness ~ My team members are willing to

sharing access ideas from other team members WLN1

Climate share their information among team WLN2
members
use resources provided by team members  WLN3
acquire knowledge from other team WLN4
members

Trust My team members trust
data possessed by other team members TRS1
information possessed by other team TRS2
members
knowledge possessed by other team TRS3
members
resources possessed by other team TRS4
members
Openness My team members are encouraged to

produce their ideas even when they OPN1
differ from their knowledge
express their ideas even when they differ OPN2
from their knowledge
develop their ideas even when they differ OPN3
from their knowledge
Implement their ideas even when they OPN4

differ from their knowledge
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APPENDIX B: Measurement items entering the pilot test (continued)

Construct Sub-construct Item Acronym
Knowledge Intrinsic Knowledge possessed by my team
Quality Knowledge is accurate IKQ1
Quality is reliable 1KQ2
is objective IKQ3
is unbiased IKQ4
is believable IKQ5
is current IKQ6
is updated IKQ7
Contextual Knowledge possessed by my team
Knowledge adds value for decision-making CKQ1
Quality adds value to team’s operations CKQ2
gives my team competitive advantage CKQ3
is relevant to our tasks CKQ4
is appropriate to our jobs CKQ5
is context-specific CKQ6
Actionable Knowledge possessed by my team
Knowledge is actionable AKQ1
Quality is adaptable AKQ2
is expandable AKQ3
is applicable to our tasks AKQ4
increases effective actions AKQ5
provides the capacity to react to AKQ6

circumstances
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APPENDIX B: Measurement items entering the pilot test (continued)

Construct Sub-construct Item Acronym
Information Perceived My team finds
Systems Ease of Use it easy to access the information EOU1
Quality systems
it easy to understand the information EOU2
systems
it easy to use the information systems EOU3
it easy to become skillful at using the EOU4
information systems
the information systems to be easily EOUS5
adaptable to requirements
interaction with the information EQOU6
systems to be clear and understandable
Perceived Using information systems
Usefulness makes it easier for my team to do our USE1
tasks
improves team performance USE2
increases team productivity USE3
enhances team effectiveness USE4
enables my team to accomplish tasks USES
quickly
makes it useful for my team to USE6
implement our jobs
Perceived The information systems allow my team to
Media give and receive timely feedback MRI1
Richness reduce message ambiguity MR?2
tailor concepts to meet our needs MR3
sense the presence of communication MR4
partners
use a variety of methods to MR5
communicate messages (text, graphics,
videos)
communicate a variety of different cues MR6

(emotional tone, attitude, formality)
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APPENDIX B: Measurement items entering the pilot test (continued)

Construct Sub-construct Item Acronym
Cognitive Meaning The work my team does
Empowerment is important to us MN1

is meaningful to us MN2

The work requirements are consistent with

the beliefs of my team MN3

the values of my team MN4

the behaviors of my team MNS5

Competence My team
is very confident about its ability to do COl1

work
has mastered the skills necessary for our CO2
tasks
believes that we can successfully CO3
complete our tasks
believes that we have the required CO4
abilities to perform tasks competently
expects to do the job well CO5
Self- My team
determination has significant autonomy in SLD1

determining how work is done

has the opportunity for independence SLD2
and freedom in work execution

has a sense of choice in initiating work ~ SLD3
has a sense of choice in planning work ~ SLD4

makes decisions about how tasks are SLD5
undertaken
makes decisions about when tasks are SLD6
undertaken
Impact My team’s project has a(n)
significant impact on my organization M1

significant influence on what happens in ~ IM2
my organization

influence on strategic outcomes in my M3
organization

influence on administrative outcomes in ~ IM4
my organization

influence on operating outcomes in my IM5
organization
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APPENDIX B: Measurement items entering the pilot test (continued)

Construct Item Acronym
Perspective My team members
Taking appreciate inter-disciplinary knowledge of other PT1

team members

compare and contrast inter-disciplinary expertise in ~ PT2
their group-decisions

take points of view of the rest of the team into PT3

account

take useful perspectives from inter-disciplinary PT4

knowledge

surface and reconcile different points of view PT5

consider unique perspectives of team members PT6
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APPENDIX B: Measurement items entering the pilot test (continued)

Construct Item Acronym

Perspective My team

Making nurtures its potential perspectives PM1
advances its unique perspectives PM2
seeks to strengthen its knowledge PM3
applies its perspectives to team’s tasks PM4
makes inter-disciplinary knowledge relevant to its PMS5
tasks
makes sense of inter-disciplinary perspectives to PM6

team’s tasks

makes inter-disciplinary perspectives to team’s useful PM7
practices
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APPENDIX B: Measurement items entering the pilot test (continued)

Construct Item Acronym
Innovation Novel and useful systems, processes, products, or
services
are developed by my team IN1
are produced by my team IN2
are adopted from an outside organization by my IN3
team
are successfully implemented by my team IN4
have become a stable and regular part of the IN5
organization
Time until novel and useful systems, processes, IN6

products, or services are adopted by my team is short
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APPENDIX C: List of contextual variables for the pilot test

Please indicate the SIC code for your dominant product line:
____Fabricated Metal Products (34)
____Machinery, except Electrical (35)
___Electric and Electronic Equipment (36)
___Transportation Equipment (37)
___Instruments and Related Products (38)

Please indicate team’s primary goal:

Please indicate the name of your team’s project:

How long had you been on the project team? Months

How long had the project team been working? Months

Please indicate average annual sales of your company in millions of $:
__Lessthan 10 . 50-99.9 500 -1 billion
___10-499 ___100-499.9 ____Over 1 billion

Please indicate the average age of your team members:

Please indicate your gender: _ Male _ Female
3
The extent of E E é ED § E
COMPULEr USAZE ON YOUT TEAIM ..uvivininieeireiieieie et 1 23 45 NA
competition in your inAUSTEY .......oovvveieeiieeninninneicee s 1 2345 NA
INNOVAtiveness 0N YOUT PIOJECT .cc.vouiiiiiiieiinieireirieenreeee e 1 23 45 NA
the results of your team’s ProjJect.........ccocoverimviminnoninenninncnenes 1 23 45 NA
geographical distances among team members........cocoeernvvrircninnns 12345 NA
finishing the project within a planned time frame .............c..cccccineee 1 23 45 NA
PRODUCT complexity in your dominant product line.................. 1 23 45 NA
PROCESS complexity in your dominant product line ................... 1 23 45 NA
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APPENDIX C: List of contextual variables for the pilot test (continued)

Please indicate the number of employees in your company:

__100-249 ___500-999 2,500 and over
_250-499 1,000 -2,499
How long have you been at this organization? Years Months

How many members on the project team?

Please indicate the number of functional representatives for each discipline on your team.

____Engineering ____ Marketing ____Manufacturing
____ Purchasing ____Finance ____Information Systems
___ Human Resource ___ Executives ____Accounting
___R&D ___Distribution ____General Management
____Other (Please indicate )
____ Other (Please indicate )
What percentage of time did your team spend on the project each week? %

Please indicate the average education level of your team:
____High School ____Bachelor’s Ph.D.
___Associate Degree (2 Years) ____ Master’s

Please indicate your job title.

___CEO/President __ Project Leader __ Team Leader
___VicePresident __ Project Manager _ Team Manager
____ Director ____ Other (Please indicate )

Please indicate your ethnic group:

____ White, non-Hispanic ____Black, non-Hispanic
____Hispanic ___Native American or Alaskan Native
____Asian or Pacific Islander ___ Other (Please indicate )

Please indicate your primary production system (choose the most appropriate one)

____Engineer to Order ____ Make to Order
____Assemble to Order ____Make to Stock
___ Other (Please indicate )
Please select the type of operation that best describes your plant:
____Projects ____Batch processing ____Jobshop
___Assembly line __ Manufacturing cells ___ Flexible manufacturing

____Continuous flow process
____High volume, discrete part production
____Other (Please indicate )
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APPENDIX D: Measurement items for the large scale survey

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

Construct  Sub- Acronym Measurement Item Mean SD
construct
Knowledge possessed by my team
Intrinsic IKQI1 %s acc;urate 4.06 .66
Knowledge IKQ2 is rel.labl.e 398 .76
Quality IKQ3 is objective 3.83 .86
IKQ4 is believable 4.04 .73
IKQ5 is current 392 81
Knowledge possessed by my team
CKQl adds value for decision-making 427 .75
Contextual CKQ2 adds value to team’s operations 430 .71
Knowledge Knovyledge CKQ3 gives my team competitive
Quality Quality gdvantage 4.05 91
CKQ4 is relevant to our tasks 428 .67
CKQ5 is appropriate to our jobs 427 .73
Knowledge possessed by my team
AKQ1 is actionable 397 .75
. AKQ2 is adaptable 390 .81
ggf;:glgee AKQ3 is expandable 407 81
Quality AKQ4 is applicable to our tasks 427 .64
AKQS5 increases effective actions 410 .75
AKQ6 provides the capacity to react to
circumstances 4,10 .82
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APPENDIX D: Measurement items for the large scale survey (continued)

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

Construct Sub- Acronym Measurement Item Mean SD
construct
My team members are willing to
WLNI1 access ideas from other team
members 414 .84
WLN2 share their information among
Willingness team members 408 .86
WLN3 use resources provided by team
members 416 .79
WLN4 acquire knowledge from other
team members 422 82
My team members trust
TRSI1 data possessed by other team
members 3.78 .87
TRS2 information possessed by other
Trust team members 3.76 .79
TRS3 knowledge possessed by other
i(hr;?ivrvllgedge- team members 3.87 .79
Climate TRS4 resources possessed by other
team members 392 .75
My team members are encouraged
to
OPNI1 produce their ideas even when
ideas differ from their
knowledge 391 88
OPN2 express their ideas even when
Openness ideas differ from their
knowledge 4.09 .87
OPN3 develop their ideas even when
ideas differ
from their knowledge 3.88 .89
OPN4 implement their ideas even
when ideas differ from their
knowledge 3.67 .96
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APPENDIX D: Measurement items for the large scale survey (continued)

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

Construct Sub- Acronym Measurement Item Mean SD
construct
My team finds
EOU1 it easy to access the information
systems 347 1.03
EOU2 it easy to use the information
Perceived §ystems 3.37 1.05
E ¢ EOU3 it easy to become skillful at using
ase o ) .
Use the %nformat%on systems 3.30 1.03
EOU4 the information systems to be
easily adaptable to requirements 3.04 1.09
EQUS interaction with the information
systems to be clear and
understandable 325 1.03
Using the information systems
USE1 makes it easier for my team to do
Information our tasks 3.87 91
Systems . USE2 improves team performance 393 93
. Perceived . ..
Quality Usefulness USE3 increases team productivity 3.88 .97
USE4 enables my team to accomplish
tasks quickly 3.66 1.04
USES makes it useful for my team to
implement our jobs 3.79 94
The information systems allow my
team to
MR1 give and receive timely feedback ~ 3.55 1.13
Perceived MR2 reduce message ambiguity 3.38 .99
. MR3 tailor concepts to meet our needs ~ 3.33 1.03
Media
Richness MR4 sense the. presence of
communication partners 3.15 1.05
MRS5S communicate messages in a
variety of methods (text,
graphics, or videos) 3.61 1.15
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APPENDIX D: Measurement items for the large scale survey (continued)

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

Construct Sub-construct ~ Acronym  Measurement [tem Mean SD
The work my team does
MNI1 is important to us 4.54 .65
MN2 is meaningful to us 442 70
Meani The work requirements are consistent
eaning .
with
MN3 the beliefs of my team 4.02 .88
MN4 the values of my team 406 .83
MNS5 the behaviors of my team 4.00 .87
My team
Col1 is very confident about its ability to do
work 430 .77
CO2 has mastered the skills necessary for
Competence our tasks 397 .84
CO3 believes that we can successfully
complete our tasks 4.14 .81
CO4 believes that we have the required
ability to perform tasks competently 424 75
. CO5 expects to do the job well 438 .78
Cognitive My team
Empowerment SLDI has the opportunity for independence
and freedom in work execution 3.82 .99
Self- SL.D2 has a sense of cho%ce ?n initiat.ing work 3.65 1.01
determination SLD3 has a sense of choice in planning work 376 .96
SLD4 makes decisions about how tasks are
undertaken 395 .86
SLD5 makes decisions about when tasks are
undertaken 3.67 94
Impact My team’s project has a(n)
IMI significant impact on my organization 429 82
M2 significant influence on what happens
in my organization 4.01 92
M3 influence on strategic outcomes in my
organization 396 1.04
M4 influence on administrative outcomes
in my organization 354 1.10
M5 influence on operating outcomes in my
organization 3.94 1.01
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APPENDIX D: Measurement items for the large scale survey (continued)

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

Construct Acronym Measurement [tem Mean  SD
My team members
PTI appreciate inter-disciplinary knowledge of
other team members 3.99 .86
PT2 compare and contrast inter-disciplinary
expertise in their group-decisions 3.78 92
Perspective  PT3 take points of view of the rest of the team
Taking into account 3.88 .84
PT4 take useful perspectives from inter-
disciplinary knowledge 3.86 81
PT5 understand the different points of view 3.81 .87
PT6 consider the different perspectives of team
members 3.84 .84
My team
PM1 nurtures its potential perspectives 3.52 92
PM2 advances its unique perspectives 3.60 .86
PM3 applies its perspectives to team’s tasks 3.77 82
Perspective PM4 makes inter-disciplinary knowledge relevant
Making to its tasks 3.78 .83
PMS5 makes sense of inter-disciplinary
perspectives to team’s tasks 3.70 81
PM6 makes inter-disciplinary perspectives to
team’s useful practices 3.67 .86

Novel and useful systems, processes, products,
or services

IN1 are developed by my team 4.02 1.02
IN2 are produced by my team 391 1.04

Innovation IN3 are adopted from an outside organization by
my team 3.55 1.03
IN4 are successfully implemented by my team 3.99 .88

INS have become a stable and regular part of the
organization 3.77 1.00
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APPENDIX E: Contextual Variables for the large scale survey

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

My team members have the ability to
use existing knowledge
recognize the value of new information or knowledge
link their knowledge to others’ expertise
integrate various opinions from team members
apply prior knowledge into new knowledge creation
My team
is functionally diverse
is composed of specialists from different functional areas
has representatives from all functions that affect the project
has representatives from all functions that are affected by the project
My team
easily acquires team-external knowledge
easily accesses team-external resources
has useful contacts outside the team
coordinates team-external work contributions
seeks feedback outside the team

Please indicate the SIC code for your dominant product line:
____Fabricated Metal Products (34)
____Machinery, except Electrical (35)
___ Electric and Electronic Equipment (36)
____ Transportation Equipment (37)
___Instruments and Related Products (38)

Please indicate team’s primary goal:

Please indicate the name of your team’s project:

How long had you been on the project team? Months

How long had the project team been working? Months

Please indicate average annual sales of your company in millions of $:

__ Lessthan 10 ___50-99.9 500 -1 billion
__10-499 ____100-499.9 ____Over 1 billion
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APPENDIX E: Contextual Variables for the large scale survey (continued)

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

Please indicate the number of functional representatives for each discipline on your

team.
____ Engineering __Marketing ____Manufacturing
___ Purchasing __ Finance ____ Information Systems
____Human Resource  Executives ____Accounting
___R&D ____Distribution ____General Management
___ Other (Please indicate )
___ Other (Please indicate )

The extent of
computer usage on your team
competition in your industry
innovativeness on your project
the results of your team’s project
geographical distances among team members
finishing the project within a planned time frame
PRODUCT complexity in your dominant product line
PROCESS complexity in your dominant product line

Please indicate the number of employees in your company:

___100-249 ____500-999 2,500 and over
_250-499 1,000 -2,499
How long have you been at this organization? Years Months

How many members on the project team?

Please indicate the average education level of your team:

____High School ____Bachelor’s ___Ph.D.
___Associate Degree (2 Years) ____ Master’s
Please indicate your gender: Male Female

Please indicate your job title.

____CEO/President ___ Project Leader ____Team Leader

___VicePresident __ Project Manager ___ Team Manager

____Director ___ Other (Please indicate )
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APPENDIX E: Contextual Variables for the large scale survey (continued)

Note: The questionnaire asked respondents to rate each question on a scale from 1 to 5,
where 1 was strongly disagree, 3 was neutral, and 5 was strongly agree.
Respondents had an option to choose “Not Applicable.” Definitions of data,
information, and knowledge are given at the beginning of the questionnaire.

What percentage of time did your team spend on the project each week? %

Please indicate your ethnic group:

____ White, non-Hispanic ____Black, non-Hispanic
____Hispanic ____Native American or Alaskan Native
____Asian or Pacific Islander ___ Other (Please indicate )

Please indicate the average age of your team members:

Please indicate your primary production system (choose the most appropriate one)

____Engineer to Order ____Make to Order
____ Assemble to Order ____Make to Stock
___ Other (Please indicate )
Please select the type of operation that best describes your plant:
___ Projects ____ Batch processing ____Jobshop
__Assemblyline _ Manufacturing cells ___ Flexible manufacturing

____Continuous flow process
____High volume, discrete part production
____ Other (Please indicate )
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