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ABSTRACT

EXPLORING DIVERSITY AND DEPTH OF
KNOWLEDGE, METACOGNITION,
AND INDIVIDUAL AMBIDEXTERITY

Deddi Tedjakumara

Recent data show that the average lifespan of a company listed in the
Standard and Poor's 500 (S&P 500) Index has declined from 32 years in
1965 to 21 years in 2020 (Clark, 2021), and it is estimated that 75% of
the companies listed in the S&P 500 today will disappear from the list by
2027 (Hillenbrand, 2019). Organizational theory holds that for a
company to be sustainable, it must strike a balance between exploring
new possibilities and exploiting old certainties (March, 1991). The
ability to manage the tension between exploration and exploitation is
important  at both organizational and individual levels (Gibson &

Birkinshaw, 2004; Birkinshaw & Gupta, 2013)

Complementing previous studies on the antecedents of individual
exploration and exploitation behavior, this study examines diversity of
knowledge and depth of knowledge as antecedents to employee
exploration and exploitation behaviors. It was also theorized that
metacognition interacts with depth of knowledge and diversity of

knowledge to predict individual exploration and exploitation behaviors.



Data (N = 414) were collected from participants randomly sampled from
two large companies in Indonesia. Results indicated that exploration and
exploitation behaviors were positively correlated with diversity of
knowledge, depth of knowledge and metacognition. When
metacognition, knowledge diversity, and knowledge depth were
considered simultaneously, results indicated that only knowledge
diversity and metacognition predicted exploration behavior. Also when
simultaneously considering the predictors, only metacognition uniquely
predicted exploitation behavior, whereas diversity and depth of

knowledge did not.

Results did not support the hypothesized interactions between
knowledge diversity, knowledge depth, and metacognition in predicting
exploration and exploitation behaviors. However, exploratory analyses
revealed that job complexity positively predicted exploration and
exploitation behavior. These results provide insight into factors affecting
exploration and exploitation. Results can be used to inform practitioners

to develop or facilitate exploration and exploitation behaviors.
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INTRODUCTION

Recent data show that the average lifespan of a company in the Standard
and Poor's 500 (S&P 500) Index has fallen from 32 years in 1965 to 21
years in 2020 (Clark, 2021, see Figure 1). In fact, it is estimated that 75%
of the companies listed in the S&P 500 today will disappear from the list
by 2027 due to acquisitions, mergers, or bankruptcies (Hillenbrand,
2019). However, among the companies that disappear and are replaced,
are those that have lasted a long time, some even more than 100 years
(DeGeus, 2002), such as some automotive companies (Carrol Bigelow,

Seidel, & Tsai., 1996).

Figure 1
Average company lifespan on Standard and Poor's 500 Index from 1965 to
2030, in years (rolling-7-year average)

Source: Statista (https://www.statista.com/statistics/1259275/average-
company-lifespan/)



The question of how companies maintain their performance and
competitive advantage is a question that has long been raised. This
question has been addressed by various disciplines such as strategic
management, history, organizational sociology, psychology, and
economics (O'Reilly & Tushman, 2008). The concept of organizational
dynamic capability, which is defined as the organization's ability to adapt,
integrate, and reconfigure resources, has emerged from the strategic
management perspective as a key element in organizational sustainability
(Helfat & Peteraf., 2009; Teece, Pisano & Shuen, 1997). One specific
capability affecting an organization’s dynamic capabilities is

organizational ambidexterity (O'Reilly & Tushman, 2008).

Organizational ambidexterity is an organizational capacity to have

exploitation behavior (e.g. finding ideas for incremental innovation) and

exploration behavior (e.g. finding possibility for discontinuous innovation)

in a balanced manner (Tushman & O'Reilly, 1996; O’Reilly, & Tushman,

2011). Several studies indicate that organizational ambidexterity is an

effective strategy for organizations to remain viable and successful in a

changing business environment (Birkinshaw, Zimmermann & Raisch, 2016).

For this reason, organizational ambidexterity (i.e., exploration and

exploitation) can be viewed as a concrete form of an organizational dynamic

capability (O'Reilly & Tushman, 2008)



THEORETICAL REVIEW AND HYPOTHESES

Exploration and Exploitation at Organizational Level

The concept of ambidexterity arose from the theory that to be sustainable, an
organization must perform two important behaviors in a balanced manner,
namely, exploration of new possibilities and exploitation of old certainties
(March, 1991). Exploration is an activity characterized by search and
experimentation of new courses of action, while exploitation is characterized
by refinement of the existing course of action (March, 1991, Cheng & Van
de Ven, 1996). With these different characteristics, exploration is an activity
that (possibly) increases variation in performance, whereas exploitation is an
activity that (possibly) decreases variation in performance (Burgelman,

2002).

Exploration and exploitation differ fundamentally not only in what they do,
but also in the nature and logic underlying them, so that exploration and
exploitation create a tension (e.g., experimentation in exploration may
reduce the speed of refinement of existing skills) (He & Wong, 2004).
Organizational ambidexterity, then, is basically the ability of an organization
to manage the tension between exploration and exploitation. Managing this
tension depends on the perspective of exploration and exploitation. If
exploration and exploitation are viewed as mutually exclusive because one
of the two factors is the limited resources in the particular organization (e.g.,
limitation of personnel, funds, capacity, etc.), then exploration and

exploitation activities cannot occur simultaneously. At this point, a



compromise emerges as a strategy to manage this tension. With this tradeoff,
ambidexterity can be seen as an attempt to reach an optimal equilibrium point
between exploration and exploitation-a punctuated equilibrium (Gupta &
Shalley, 2006). The sequential strategy, i.e., alternating between exploration
and exploitation activities, is one of the derivations from this perspective

(Chen & Katila, 2008)

Another perspective is to view exploration and exploitation as two
independent activities that can occur simultaneously rather than alternating
(e.g., Baum, Li, & Usher (2000); Beckman, Haunschild, & Phillips, 2004;
Katila & Ahuja, 2002). This view is based on the understanding that these
two activities may have different resources and are not shared (e.g., research
to develop new products (exploration activities) is funded from investors'
fresh funds, while improvements to existing processes to make them more
efficient (exploitation activities) are funded from operating income). From
this point of view, exploration and exploitation can occur simultaneously at
the same time. The strategy of building autonomous units within the
organization to conduct exploration and exploitation separately (Chen &
Katila, 2008) is a derivative of this perspective. Whether exploration and
exploitation are considered mutually exclusive or orthogonal depends on the
level of analysis (i.e., individual versus group), how limited the available
resources are, and how close the relationship between these resources is

(Gupta & Shalley, 20006).



Exploration and Exploitation at Individual Level

As many constructs previously discussed at the organizational level have their
counterparts at the individual level, the direction of studies and research on
organizational ambidexterity is also shifting from the organizational level to the
individual level (Pertusa-Ortega, Molina-Azorin, Tari, Pereira-Moliner, &
Lopez-Gamero, 2021; Schilke, Hu & Helfat, 2018). Many studies suggest that
organizational ambidexterity depends on the individuals involved in
exploitation and exploration activities (Gibson & Birkinshaw, 2004;
Birkinshaw & Gupta, 2013; Keller & Weibler, 2015; Raisch, Birkinshaw,
Probst, & Tushman, 2009; Schnellbacher, Heidenreich, & Wald, 2019). Even
in organizations with limited resources, individual ambidexterity may be
directly reflected in organizational ambidexterity as the same employees are
used for exploration and exploitation activities. Therefore, this study focuses on
factors and conditions that may impact exploration and exploitation at the

individual level.

At the organizational level, exploration and exploitation activities may be
carried out by different individuals or teams (O'Reilly & Tushman, 2008), so in
these loosely coupled domains exploration and exploitation become orthogonal
(Gupta & Shalley, 2006) and may occur in parallel and simultaneously (Baum,
et al., 2000; Beckman et al., 2004). At the individual level, resources are limited,
so exploration and exploitation are mutually exclusive and therefore cannot be
conducted simultaneously (Gupta & Shalley, 2006). Individual ability to engage
in both exploitation and exploration activities in a single work role (Kauppila &

Tempelaar, 2016, Mom, Bosch, & Volberda, 2009) does not imply that



exploration and exploitation occur simultaneously. The ability to balance
exploration and exploitation behavior at the individual level is considered more
of a punctuated equilibrium (Burgelman, 2002; Gupta & Shalley, 2006).
Individual ambidexterity, then, is the behavioral orientation of individuals to
engage in exploration and exploitation activities within a given time period
(Mom et al, 2009) and to switch from one behavior to another, including the
mindset underlying each behavior (Bledow, Frese, Anderson, Erez, & Farr,

2009).

If we use the analogy of ambidexterity in humans, the first requirement for an
ambidextrous person is that they have a right hand and a left hand. The second
requirement is that both hands function relatively equally well, and the last is
that they can easily and smoothly switch between the right and left hands.
Studies of individual ambidexterity have been consider the behavior, skills, or
outcomes of exploration and exploitation behaviors (Awojide, Hodgkinson, &
Ravishankar, 2018). Examination of the antecedents of the emergence of
exploration and exploitation behavior is one of the studies that have been
conducted in the context of individual ambidexterity (e.g., Mom, Bosch, &
Volberda, 2007; Mom, Fourne, & Jansen, 2015). Studies have also been
conducted on the ability to switch between these two behaviors (e.g., Bidmon
& Lillegraven, 2020; Tempelaar & Rosenkranz, 2019) and on how individual
ambidexterity affects performance (e.g., Mom et al., 2015; Schnellbacher &

Heidenreich, 2020; Torres, Drago, & Aqueveque, 2015).

Studies on the relationship between individual ambidexterity and performance

emphasize the importance of high exploration and high exploitation behavior



for individual innovative performance (Rosing & Zacher, 2016). For this
reason, it is important to know more about how these two behaviors emerge and
develop. This study focuses on the factors that influence the occurrence of

exploration and exploitation behaviors.

Studies on investigating antecedents for exploratory and exploitative behaviors,
primarily focus on the role of organizational systems, leadership practices, and
psychological factors that support, motivate, and lead individuals to behave
explorative and exploitative. (Tarba, Jansen, Mom, Raisch, & Lawton, 2020).
For example, from a leadership perspective, delegation of authority and
responsibility (Mathieu, Gilson, & Ruddy, 2006) and supportive leadership
styles (Jansen, Kostopoulos, & Mihalache, 2016) influence the emergence of
exploratory and exploitative behaviors at the individual and team level.
Challenging goals positively affect motivation to innovate both incrementally
(e.g., exploitation) and radically (e.g., exploration) innovation ( Sitkin, See,
Miller, Lawless, & Carton, 2011, Schnellbacher et.al., 2019). Other studies have
found that openness to experience and conscientiousness also influence the

occurrence of these two behaviors (Keller & Weibler, 2015).

Exploration and exploitation behaviors are essentially one learning process
where the difference is only in the trajectory; exploitation is learning on an
existing trajectory, while exploration is learning on a completely different
trajectory than the existing one (Gupta & Shalley, 2006). But exploration and

exploitation are not just about learning. Both exploration and exploitation refer



to the search for new ideas based on new (in exploration) or existing information
(in exploitation). Therefore, the interplay between exploration and exploitation

is learning and innovation (Benner & Tushman, 2002; He & Wong, 2004).

Some studies have shown that exploration and exploitation behaviors are
influenced by cognitions (Bink & Marsh, 2000) and that exploratory and
exploitative behaviors are elicited by different cognitive processes (Laureiro-
Martinez, Brusoni, Canessa, & Zollo, 2015). Several studies show that
knowledge (March, 1991; Raisch et al., 2009) and the source and domain of
knowledge play a role in influencing exploitation and exploration behaviors.
For example, research suggests that the horizontal and bottom-up flow of
knowledge in the internal organization contributes significantly to exploration
and exploitation behavior (Mom et al., 2007). Knowledge derived from
relationships with external parties such as customers can also strengthen
exploration and exploitation capabilities (Hoang & Rothaermel, 2010).
Combining existing knowledge about customers with existing knowledge about
technology improves exploitation (Danneels, 2002). Combining existing
knowledge about technology with the search for new external market

opportunities improves exploration (Gruber, MacMillan, & Thompson., 2012).

Combining or recombining knowledge is an important process in both
exploration and exploitation; new combinations of dispersed knowledge for
exploration and combinations of knowledge that already exists in a known way
for exploitation (Taylor & Greve, 2006; Wadhwa & Kotha, 2006; Kiss, Libaers,
Barr, Wang, & Zachary, 2020). Consequently, diversity of knowledge and depth

of knowledge likely play a role in the emergence of these two behaviors.



Diversity and Depth of Knowledge

The knowledge structure consists of attributes, schemas, and domains (Dane,
2010 - see Figure 2). The determination of knowledge depth and diversity then
depends on the knowledge domain and is related to the 'intensity' of
relationships between schemas. In business practice, there is an opportunity to
look at the knowledge domain from a practical approach, where the domain is
viewed from a profession or occupation rather than from the epistemology of
knowledge. Each profession has a body of knowledge, defined as the knowledge
a person needs to effectively perform a job or profession.

Figure 2
Attribute, Scheme and Domain of Knowledge

DOMAIN 1 DOMAIN 2

Schema A

.ﬁ/ﬂ

/ Schema C

Schema B \ %

Schema D

Schema E

Schema F

. . Attribute of Knowledge

Note. Adapted from “Reconsidering the trade-off between expertise and flexibility: A
cognitive entrenchment perspective” by Dane, E., 2010, Academy of Management
Review, 35(4), p.581 (http://dx.doi.org/10.5465/AMR.2010.53502832). Copyright
2010.

Diversity of knowledge indicates the extent to which an individual has

multiple knowledge domains (Mannucci & Yong, 2018) that are dispersed



(Frey, Luthje, & Haag., 2011). Assuming that employees have a limited and
equal amount of time, it is likely that the number of schemas they have for
each knowledge domain is less than that of employees who focus on only
one domain (Teodoridis, Bikard, & Vakili, 2019). Also, the relationships
between the schemas they possess may be fewer and weaker than for an
expert. However, the weak relationship between these attributes and schemas
provides people with the flexibility to accept new domains and schemas
(Amabile, 1983; Dane, 2010), thus increasing their ability to explore new
combinations (Perry-Smith & Shalley, 2003; Taylor & Greve, 2006) that
deviate from the existing domain paradigm (De Dreu, Baas, & Nijstad,
2008). Studies on innovation show a positive relationship between diversity
of knowledge and creative solutions (Gilson & Shalley, 2004) and amount
of innovation (Frey et.al., 2011). Most novel innovations result from the

combination of diverse knowledge (Leiponen & Helfat, 2010).

The more diverse an individual's knowledge, the greater the propensity to
combine new knowledge than individuals who are less diverse (Nagle &
Teodoridis, 2020). This is because diversity of knowledge contributes to
learning something new more easily. New knowledge that is related to
previous knowledge is easier to learn and understand (Carlile, 2004) because
the new knowledge is assimilated with concepts that are already present in
the previous cognitive structure (Cohen & Levinthal, 1990). Someone will
understand something new more easily if it is his or her adjacent knowledge.
Diversity of knowledge makes a person versatile and opens opportunities for

more and more new knowledge that is easier to learn because these new

10



things are adjacent knowledge. The amount of this new knowledge also
increases the chances for new combinations. Therefore, it is believed that

diversity of knowledge positively influences exploration behavior.

Hla: Diversity of knowledge positively correlates with exploration behavior.

In addition, diversity of knowledge helps a person recognize existing
conditions in a domain by adopting perspectives from other domains that the
person already has, and it increases the possibility for the person to recognize
new relationships within his or her existing schema (Perry-Smith, 2006;
Taylor & Greve, 2006). This means that a person who has diverse knowledge
can also use the attributes of existing knowledge to create a new schema in
the existing knowledge domain, and this influences exploitation behavior.
Research found that diverse knowledge is related to the number of
incremental innovations (Frey et.al., 2011). The term incremental innovation

is often used to refer to exploitation outcomes.

HIib: Diversity of knowledge positively correlates with exploitation

behavior.

Depth of knowledge indicates the extent to which an individual has
knowledge in a domain characterized by an increased understanding of the
complexity of knowledge (Mannucci & Yong, 2018). An expert who has a
great depth of knowledge not only has a large number of knowledge

attributes (Fiske & Taylor, 1991) that are detailed and accurate (Dane, 2010),

11



but also has a rich ability to recognize the linkage between attributes (Fiske
& Taylor, 1991). As a result, the number of schemas an expert possesses in
a domain is often very large (Chi et.al., 1981; Dane, 2010). A deep
understanding of the relationships among these attributes leads to new ideas
(Gavetti & Levinthal, 2000). Deep knowledge of an industry, for example, is
often required for radical innovations (Zahra & George, 2002), especially for
innovations that occur as complex solutions to problems (Katz & Du Preez,

2008).

H2a: Depth of knowledge positively correlates with exploration behavior.

Depth of knowledge also helps a person use knowledge more efficiently
(Levinthal & March, 1993; Mom et al., 2007) by recognizing and selecting
which attribute relations or schemas are more promising to achieve good
results (Haas & Ham , 2015; Taylor & Greve, 2006), which is one of the
characteristics of exploitation behavior. The depth of knowledge increases
the possibility of recombination between attributes and between schemas
(Amabile, 1983; Dane, 2010, Mannucci & Yong, 2018), so they can produce

something new.

Studies show that local recombination from existing schemas and attributes
can also produce innovations (Kaplan & Vakili, 2015), which are often
judged to be the result of exploitation behavior. Moreover, deep knowledge

tends to promote involvement in existing and specialized activities

12



(Christensen, 2006), which can then lead to cognitive inertia in exploring

other domains (Tripsas & Gavetti, 2000).

H2b: Depth of knowledge positively correlates with exploitation behavior.

Metacognition

Exploration and exploitation are processes of learning and innovation (Benner
& Tushman, 2002; He & Wong, 2004). Learning and innovation involve
cognitive processes; a mental process that is multifaceted and different for each
situation and context. How one actively manages this cognitive process is what
we know as the metacognitive process. Metacognition is "knowledge of one's
cognitive processes or anything related to them" (Flavell, 1976, p.232).
Metacognition plays a role in various cognitive processes such as learning,
decision making, and other high-level cognitive processes (Son & Metcalfe,
2000), including the development of new ideas to solve problems in specific

contexts (e.g., Erbas & Bas, 2015; Hargrove & Nietfeld, 2015).

Many researchers agree that metacognition is higher-order thinking that consists
of two components: Knowledge about cognition and regulation of cognition
(Brown, 1987; Harrison & Valin, 2018). Knowledge about cognition (often
referred to as metacognitive knowledge) is a person's awareness of their
cognitive abilities and cognitive processes (Flavell, 1979; Schraw & Moshman,
1995) or can also be defined as cognitive understanding of people, tasks, and

strategies (Haynie, Shepherd, & Patzelt, 2012). Regulation of cognition (often

13



referred to as metacognitive skills) refers to how we direct and control our

cognitive processes (Schraw & Moshman, 1995).

Metacognitive skills are not the same as intelligence (Sternberg, 1990), and the
relationship between the two is very complex. Some studies suggest a positive
correlation between fluid intelligence and metacognition (Sarac, Onder, &
Karakelle, 2014; Van der Stel & Veenman, 2014), but even though
metacognition is related to intelligence to some extent, it adds value over
intelligence (Berger & Reid , 1989, Minnaert, 1996). Intelligence explains on
average 10 percent of the unique variance in learning, while metacognition
explains 17 percent of the unique variance and both explain 20 percent of the
variance in learning across ages, types, and domains (Veenman, Wilhelm, &
Beishuizen, 2004; Veenman & Spaans, 2005). In another study, intelligence
was found to play a role in the initiation of metacognition but had no effect on
the subsequent developmental process (Veenman & Beishuizen, 2004), such
that an appropriate level of metacognition in their development can compensate
for an individual's cognitive limitations (Veenman, Van Hout-Wolters, &

Afflerbach, 2006).

Metacognition has been found to play an important role in the learning process
in many studies. For example, metacognition has been found to be a predictor
of'academic success (Pintrich & De Groot, 1990) and accuracy of self appraisal
of the capability (Dunning, Johnson, Ehrlinger, & Kruger., 2003, Kruger &
Dunning, 1999) Metacognition also helps a person learn new information

(Everson & Tobias, 1998).
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Metacognition plays a role in innovation. Innovation is a problem-solving
process that involves finding a new idea that is useful in a particular context
(Stenberg & Lubart, 1999). This process is a cognitive process (Amabile, 1983)
in which metacognition comes into play to select knowledge and adapt the work

plan for implementation. (Jia, Li, & Cao., 2019).

The process of combining and recombining knowledge, which is an important
activity in exploration and exploitation behaviors, is also a cognitive process. In
this context, prior knowledge, be it the diversity or depth of knowledge, can be
considered as input to the cognitive process of combining or recombining
knowledge. The cognitive processes involved may vary depending on the
context and situation. Metacognition is believed to play a very important role in
cognitive processes to understand comprehensive and dynamic tasks and

situations (Baron & Henry, 2010).

Exploration and exploitation are context dependent, so the cognitive processes
required to exploit the diversity or depth of knowledge may vary. The extent to
which individuals can direct and control cognitive processes affects the
cognitive processes used for exploration and exploitation. Someone who has a
higher level of metacognition likely will better recognize and use his or her own
diversity or depth of knowledge. For example, someone who has a higher level
of metacognition will be more skillful and flexible in choosing the cognitive
process that leads to better results (. Metacognition influences the relationships

between the diversity and depth of knowledge and exploration and exploitation

15



behavior, so higher metacognition strengthens the relationship between the

diversity and depth of knowledge and exploration and exploitation behavior.

H3a: Metacognition interacts with diversity of knowledge, such that the
relationship between diversity and exploration is strengthened when
metacognition is higher.

H3b: Metacognition interacts with diversity of knowledge, such that the
relationship between diversity and exploitation is strengthened when

metacognition is higher.

H4a: Metacognition interacts with depth of knowledge such that the
relationship between depth and exploration is strengthened when
metacognition is higher.

H4b: Metacognition interacts with depth of knowledge, such that the
relationship between depth and exploitation is strengthened when

metacognition is higher.

Figure 3
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METHODS

RESPONDENT PROFILE

The sample for this survey was drawn from employees of two large holding
companies in Indonesia. The first company is a multi-business company with
11 business units, including automotive, heavy machinery, mining, real estate,
information technology, and financial services. The second company also has
multiple business units, including pharmaceuticals, nutrition, distribution, and
medical devices. Due to technological change, customer demand, intense
competition in the economy, and regulation, these industries likely require
exploration and exploitation activities within the company. These two business
groups also employ a system of employee rotation between functions and
between business units, so that employees of these two companies have the

opportunity to acquire different functional and business skills.

Invitations for the online survey were distributed to employees of 35
subsidiaries, including the 2 holding companies themselves. The HR manager
of each business unit selected 50 potential respondents by computer-generated
random numbers from a list of full-time employees at the 'staff' level and above.
The 'staff' level here is the level at which their work involves analysis in the
problem-solving process. Therefore, their work likely has more to do with
exploration and exploitation behavior. Next, HR managers distributed the
survey invitations and survey via email. This survey was conducted

anonymously. Responses were collected directly on the online survey platform.
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Management was unable to view the responses of individual respondents. The
total number of invitations was 1750. Responses to complete the survey: 629
employees, a response rate of 35.95%. After deleting participants who failed the
attention check item, 414 valid responses were received (65.82% of the

responses received and 23.65 % of those invited to participate).

The average age of respondents was 36.14 years (SD = 7.83), 61.3% of
respondents were male and 35.8% were female, while 2.9% preferred not to
provide information regarding gender. The average organizational tenure was
10.5 years (SD = 6.98). The average length of career was 13.6 years (SD = 7.64)
and the average length of service in the current position was 4.57 years (SD =

3.72). The profiles of the respondents can be seen in Table 1.
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Table 1

Respondent Profile
Number of Respondent Valid %

GENDER
Male 252 61.3
Female 147 35.8
Not Mention 12 2.9
EDUCATION
Lower than Bachelor Degree 15 3.6
Bachelor Degree 297 72.1
Higher than Bachelor Degree 100 243
JOB LEVEL
Non managerial 124 30.2
First line manager 140 34.1
Middle manager 123 29.9
Upper manager 24 5.8
LINE OF BUSINESS
Automotives 56 13.7
Financial services 71 17.4
Heavy equipment 1 0.2
Mining/construction 17 4.2
Property 9 2.2
Information technology 57 13.9
Pharmaceutical 112 274
Nutrition 22 5.4
Distribution & logistics 2 0.5
Animal health 15 3.7
Holding/Corporate 23 5.6
Others 24 5.9
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(Years) AGE COMPANY CAREER POSITION
TENURE TENURE TENURE
Mean 36.14 10.50 13.60 4.57
Std. Deviation 7.83 6.98 7.64 3.72

MEASURES

All items were responded to on a 5-point scale ranging from very small or not
descriptive to very large or very descriptive. In this survey, all items were
translated into Indonesian by a professional translator. A back translation into

English was done for rechecking and no significant differences were found.

Exploration and exploitation

Exploration is the extent to which an employee looks for new things to do
beyond what he or she is already doing. Exploitation is the extent to which an
individual uses what he or she already has, such as knowledge, experience, and
other resources, to perform. Exploitation and exploration were measured by
adapting the 7-item scale developed by Mom, Van Den Bosch, and Volberda
(2007). These scales were developed based on the exploration and exploitation
characteristics proposed by March (1991). These individual-level scales have

also been used in other studies, such as Rosing and Zacher (2016).

Adaptations were made to make the exploration and exploitation behaviors so
that they were more general and applicable to a variety of contexts, tasks, and
jobs, rather than focusing on specific types of work. The response scale and
anchors were also adjusted from 7-point response scales to 5-point response

scales items, ranging from 1 =to a very small extent to 5 =to a very large extent.
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The original and adapted items can be found in Appendix 1. Cronbach's alpha
for Exploration and Exploitation is 0.781 and 0.723, respectively, indicating

acceptable internal consistency in the current study.

Metacognition

Metacognition is a person's knowledge of his or her cognitive processes and the
ability to control or organize them (Brown, 1987; Flavell, 1979). As in several
previous studies of metacognition (Kleitman & Stankov, 2007, Magno, 2008;
Young & Fry, 2008), in this study, these two components are measured and

combined to indicate an overall metacognition factor.

To measure metacognition, the Metacognition Awareness Inventory (MAI)
scale was adapted. The MAI is a 52-item measure of metacognition based on
two components of metacognition, knowledge about cognition and regulation
of cognition (Schraw & Dennison, 1994). The MAI is one of the most used self-

reported instruments in metacognition studies (Harrison & Valin, 2017).

Previous studies have used the MAI to measure overall metacognition
(Kleitman & Stankov, 2007, Magno, 2008; Young & Fry, 2008). Harrison and
Valin (2017) by using item response theory to MAI, found 19 items that provide
good fit indices in the CFA (TLI =0.954; CFI = 0.959 and RMSEA = 0.046)
and fit better than Schraw and Dennison's (1994) model and the 8-factor model
of the MAI, so they were considered an optimal model for measuring general
metacognition. In this study, these 19 items were used to measure overall

metacognition. Items were adapted from the educational context to the more
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general work environment. The original and adapted items can be found in

Appendix 2. The Cronbach's alpha of these 19 items is 0.919.

Diversity and Depth of Knowledge

Previous studies have measured depth and diversity of knowledge indirectly at
the individual level, e.g., by genre of creative output (Mannucci & Yong, 2018)
or topic of scientific publications (Teodoridis et.al., 2019). Direct measures of
knowledge depth and diversity through self-report have already been developed
by others, but in the context of organizational knowledge management (Yang
& Sheng., 2017). Unfortunately, the items created are domain-specific to the
R&D department, making it difficult to adapt them to general work

environments.

For this reason, items were created independently in this study. Depth of
knowledge is defined as the extent to which an individual has a deep
understanding of the knowledge required to perform the current job (e.g., if you
are an accountant, you have the knowledge to prepare financial reports).
Diversity of knowledge is defined as the extent to which a person has
knowledge that is not required to perform the current job but can help them
perform the current job better (e.g., if you are an accountant, you may also have

knowledge about consumer behavior of the company's products).

To assess the content validity of the depth and variety of knowledge items, a Q-

sort was conducted using the 15 items of diversity of knowledge and 15 items

of depth of knowledge which were independently created (see Appendix 3).
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This Q-sort was conducted online by emailing a file with instructions and 30
randomly ordered statements to six individuals in Indonesia who have a good
command of English. These six people have different professions, namely
assessor in assessment center, management consultant, employee of HR, sales
manager, senior marketing manager and chief operating officer. They all work
in one institution. They had 2 days to sort the statements into categories. They
were free to determine the number of categories they thought appropriate to
classify the thirty statements. The participants generally placed the items of
diversity and depth of knowledge in different classifications. If an item was
assigned to a category that was not as expected, the item was eliminated. For
example, if a participant assigned 12 of the 15 items of diversity of knowledge
and 4 of 15 of depth items to a group, those 4 knowledge depth items were not
used in this study, nor were the 3 knowledge diversity items that this participant
assigned to another classification. This was done for each participant and the
items that were remaining of these deletions for the 6 participants were selected.
In this way, 8 items for diversity of knowledge and 8 items for depth of
knowledge were retained. The analysis and result of the Q-sort are presented in

Appendix 4

To further assess these items, a Confirmatory Factor Analyses were conducted.
Results indicate that one item in the diversity of knowledge (DVRS), namely
DVRS 5, and two items for depth of knowledge (DPTH), namely DPTH 3 and
DPTH 4, had factor loadings of less than 0.3, As such 3 items were excluded
when creating scales and calculating the reliabilities for the DVRS and DPTH

variables. By excluding these 3 items, ¥2 (degrees of freedom) changes from
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3.647 (1924) to 3.289 (1741). The different test for 2 is significant at p<0.000,

meanwhile, the ¥2(df)/df also improved from 1.90 to 1.88.

Discriminant analysis of the 8 variables of the hypothesis model; diversity of
knowledge (DVRS), depth of knowledge (DPTH), metacognition (MTCG),
exploration (EXPR), exploitation (EXPT), ambidexterity (AMDX), job
complexity (CPLX), and negative affect (NEGA)-was performed using
confirmatory factor analysis. In this analysis, the 8-factor model had a chi-
square and degrees of freedom ratio below 2 (see Table 3), an RMSEA = 0.05
and an SRMR = 0.06 indicating that this 8-factor model has a good fit between
the hypothesized model and the observed data (Hu & Bentler, 1999). The 8-
factor model as hypothesized model then was compared to alternative models.
For all of these alternatives models, no indicator of goodness of fit was found
to be better than the 8-factor model. The chi-square difference test between the
8-factor model and each of the alternative models revealed a significant
difference in p < 0.001 with results indicating that the 8-factor model is the best

fitting model (see Table 2).

In particular, I compared 8-factor model to the 7-, 6-, 5-, 4-, and 1-factor models
which the combination of variables offers the possibility of a reasonable
theoretical explanation. The first was the 7-factor model. These alternative
models combined DVRS and DPTH, DPTH with MTCG, and DVRS with
MTCG, while the other six variables were fixed in 6 factors. In addition, the 7-
factor of this model also combined EXPL and EXPT, EXPL and AMDX, and

EXPT with AMDX, while the other 6 factors remain the same. The goodness-
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of-fit indicators such as RMSEA, SRMR, CFI, and TLI of the 8-factor model
were better than the six alternatives of the 7-factor models. The chi-square
difference test between the 8-factor model and each of the 7-factor models also
revealed a significant difference in p < 0.001 indicating that 8-factor model has

a better fit.

The 6-factor model combined DPTH, DVRS, and MTCG as one factor. Then
EXPR, EXPT, and AMDX were combined while the other 5 factors remained.
These 2 6-factor models had goodness-of-fit indicators that were no better than
those of the 8-factor model. The chi-square difference test between the 8-factor
model and the 6-factor models also showed significant differences in p <0.001,

thus the 8-factor model still has a better fit.

The 5-factor model combined EXPR, EXPT, DVRS, and DPTH. This nested 5-
factor model was also formed by combining EXPR, EXPT, DVRS, and MTCG
as one factor, with the other 4 factors fixed. Finally, there was also a
combination of EXPR, EXPT, DPTH, and MTCG. The three combinations for
the 5-factor model also showed that RMSEA, RMR, CFI, and TLI were not
better than those for the 8-factor model. The chi-square difference test between

the 8-factor models and each of the 5-factor models was also significantly

different at p < 0.001.

In addition, the 4-factor model was performed by combining EXPR, EXPT,

AMDX, DPTH, and DVRS, whereas the other 3 factors were retained. The

combinations were also performed for EXPR, EXPT, AMDX, DPTH, MTCG
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and for EXPR, EXPT,AMDX ,DVRS, MTCG. After that, the 1-factor model
was also created. Neither the 4-factor model nor the 1-factor model showed
indicators of goodness of fit, including y2(df)/df, that were better than those of
the 8-factor model. The chi-square difference test between 8 factors, 4 factors,
and 1 factor showed a significant difference in p< 0.001, such that the 8-factor

model was a better-fitting model than the 4-factor model and the 1-factor model.

The chi-square difference test (see Table 2), which shows a statistically
significant difference between the 8-factor model and the other alternative
models (p-value < 0.00001), supports discriminant validity of 8 variables in the
hypothesis model (Bagozzi & Phillips, 1982). In sum, these analyses indicate
that the 8-factor hypothesized measurement model fit the data best and is

retained for subsequent analyses.
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Table 2
Goodness of Fit Analysis
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Additional Variables for Exploratory Analyses

Job Complexity

To measure job complexity, four sub-scales (i.e., autonomy, variety, feedback,
and wholeness) of the core dimensions of the Job Characteristic Inventory
(Sims, Szilagyi, & Keller., 1976) were used. This scale can be used as an
indicator of a unidimensional construct of job complexity (Aldag, Barr. & Brief,
1981; Stone & Gueutal, 1985). Cronbach's alpha 0.797 shows acceptable
internal consistency. The items on job complexity can be found in Appendix 6,

Section 4.

Individual Ambidexterity

Individual ambidexterity is defined as the behavior of a person who is able to
switch between exploration and exploitation. In this study, ambidexterity was
measured using 4 self-constructed questions for this study with 5 scales ranging
from not at all typical of me to very typical of me. The Cronbach's alpha for
these 4 items was 0.783. The items on individual ambidexterity can be found in

Appendix 6, Section 5

Control Variables

A previous study has found that age and functional tenure of managers were
negatively related to exploration and exploitation behavior, while
organizational tenure was positively correlated to exploration and exploitation

behavior (Mom, et.al., 2015). For this reason, age, organizational tenure, and
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functional tenure were used as control variables in this study. The length of time
in the organization and the length of time in the position indicated

organizational and functional tenure.

Information processing as a cognitive process is also influenced by trait
negative affectivity (Noguchi, Gohm & Dalsky, 2006). For this reason, trait
negative affectity was also a control variable in this study and was measured
using negative affectivity items from the PANAS (Watson, Clark & Tellegen,
1988). The Cronbach's alpha for negative affect is 0.899, indicating good

internal consistency.

There is debate about the use of control variables (Spector & Brannick, 2011).

As such, analyses within the main body of the manuscript do not include control

variables. However, analyses with control variables are included Appendix 5.
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Table 3
Correlation Matrix and Cronbach’s Alpha
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ANALYSIS AND RESULTS

Table 3 presents the correlations among the variables in this study. The
statistically significant correlations among the predictor variables, moderating
variable, and criterion variables are consistent with the original hypotheses. To
reduce the multicollinearity that occurs in moderation analysis, the predictors
variables used in this regression were standardized variables. Standardized
variables were chosen instead of centered variables because with standardized
variables the interpretation of predictor and moderator effects on criteria may
be easier (Cohen, Cohen, West & Aiken, 2013; Frazier, Tix & Barron, 2004).
Across analyses, the highest variance inflation factor (VIF) from all
standardized variables is 3.874 which is below 10, thereby indicating that
multicollinearity may not be a problem in the current study (Hair, Anderson,

Tatham, & Black, 1995; Neter, Kutner, & Wasserman, 1996).

EXPLORATION

The bivariate analysis in Table 3 shows that knowledge diversity has a positive
correlation with exploratory behavior (r = 0.446, p < 0.01). This significant
correlation supports Hypothesis 1A - "Diversity of knowledge positively
correlates with exploration behavior”. The bivariate analysis in Table 3 shows
that depth of knowledge also correlated positively with exploration behavior
(r=0.226, p< 0.01), supporting Hypothesis 2A-"Depth of knowledge positively

correlates with exploration behavior."
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I provided a more stringent test by conducting multivariate analysis in which
the three predictors (i.e., diversity of knowledge, depth of knowledge, and
metacognition) were simultaneously considered in a linear regression. Table 4
shows the results of the hierarchical regression analyzing the main effect of
depth and diversity of knowledge on exploration behavior (Model 1) and the
interactions between diversity, depth, and metacognition on exploration

behavior (Model 2).

The main effects model explained significant variance in exploration behavior
(R? = 0.242, p< 0.001). Model 1 indicates a positive correlation between
knowledge diversity and exploration behavior (B= 0.203, B = 0.403, p <.001).
In contrast, depth of knowledge did not uniquely predict exploration behavior.In
bivariate analyses, metacognition was positively correlated with exploration
behavior (r = 0.442, p < 0.01 - see Table 3) and also had a main effect on

exploration behavior in multivariate analysis (see Table 4 Model 1).

Model 2 results included the 2-way interactions between metacognition with
diversity and metacognition with depth of knowledge. Model 2 showed that the
interaction of metacognition with diversity of knowledge and the interaction of
metacognition with depth of knowledge were not significant predictors of
exploration behavior. Thus, Hypothesis 3A-"Metacognition interacts with
diversity of knowledge such that the relationship between diversity and
exploration is strengthened when metacognition is higher"-was not supported,
nor was Hypothesis 4A-"Metacognition interacts with depth of knowledge such

that the relationship between depth and exploration is strengthened when
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metacognition is higher." Thus, metacognition does not act as a moderating

variable in the current study.

Table 4
Hierarchical Regression - Exploration
Model 1 (Main) Model 2 (2 Ways Interaction)
EXPLORATION Unstandardized Standardized Unstandardized Standardize
B Std. Error Beta B Std. Error Beta
(Constant) 3.636 0.024 A 3.637 0.027 o
Diversity of Knowledge 0.179 0.036 0SS | 0.178 0.036 0.312
Depth of Knowledge -0.048 0.030 -0.084 -0.049 0.031 -0.087
Metacognition 0.156 0.033 0274 B 0.158 0.034 0.277
Diversity X Metacognition 0.005 0.027 0.012
Depth X Metacognition 0.001 0.036 0.002
Diversity X Depth -0.008 0.028 -0.021
Max VIF 2.139 3874
R Square 0.242 0.243
Adjusted R Square 0.237 0.231
R Square Changes 0.242 0.000
F Changes 43.740%** 0.036

*:p<=0.05 **:p<=0.01 ***:p<=0.001 n=414

EXPLOITATION

Table 3 shows a positive bivariate correlation between knowledge diversity and
exploitation behavior (r = 0.245, p <0.01). A positive bivariate correlation was
also found between depth of knowledge and exploitation behavior (r =0.193, p
< 0.01). Thus, the hypotheses Hlb - “Diversity of knowledge positively
correlates with exploitation behavior” and H2b - “Depth of knowledge

positively correlates with exploitation behavior”- were supported.

Table 5 shows the results for exploitation behavior. Model 1 was the main
effects model for exploitation behavior. The multivariate analysis in Table 5,
Model 1 shows that both knowledge diversity and knowledge depth were not

significant predictors of exploitation behavior when considered simultaneously
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with metacognition. As with exploration behavior, metacognition had a
significant effect on exploitation behavior (see Table 5 Model 1, B=0.124, B =

0.236, p< 0.001).

Model 2 includes 2-way interactions between metacognition and the diversity
of knowledge and metacognition depth of knowledge for exploitation behavior.
Model 2 shows that the interaction of metacognition with diversity and the
interaction of metacognition with depth of knowledge do not significantly
explain additional variance in exploitation behavior. Hypothesis 3B -
"Metacognition interacts with diversity of knowledge, such that the relationship
between diversity and exploitation is strengthened when metacognition is
higher" and Hypothesis 4B - "Metacognition interacts with depth of knowledge,
such that the relationship between depth and exploitation is strengthened when
metacognition is higher" were not supported.

Table 5
Hierarchical Regression — Exploitation

Model 1 (Main) Model 2 (2 Ways Interaction)

EXPLOITATION Unstandardized Standardized Unstandardized Standardized

B Std. Error Beta B Std. Error Beta
(Constant) 3.778 0.025 - 3.773 0.027 "
Diversity of Knowledge 0.032 0.036 0.061 0.038 0.037 0.073
Depth of Knowledge 0.025 0.031 0.048 0.035 0.031 0.066
Metacognition 0.124 0.033 0236 ** 0.113 0.034 0.215
Diversity X Metacognition 0.009 0.028 0.024
Depth X Metacognition -0.051 0.036 .0.131
Diversity X Depth 0.039 0.028 0.108
Max VIF 2,139 3.874
R Square 0.095 0.101
Adjusted R Square 0.088 0.087
R Square Changes 0.095 0.006
F Changes 14.3594++ 0.845

*:p<=0.05 **:p<=0.01 ***:p<=0.001 n=414
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ADDITIONAL ANALYSIS

Job Complexity

Job complexity can be used as an indicator of information complexity because
as the complexity of the work increases, the complexity of the information
needed also increases as the domain and sources of the information needed
increase (Bystrom & Jarvelin, 1995). In general, the more complex a job is, the
more complex the information that must be processed. Therefore, in the
additional analysis, I analyze job complexity as an alternative moderating

variable.

In this study, job complexity explained significant variance in exploration
behavior (= 0.288, p <.001 - see Table 6 Model 1) and in exploitation behavior
(B=0.219, p <.001 - see Table 7 Model 1) when simultaneously considering
diversity and depth of knowledge However, there were no interactions of
knowledge diversity with job complexity and also no interaction of knowledge
depth with job complexity in explaining variance in exploration or exploitation

behavior (see Model 2 in Table 6 and Table 7).
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Table 6

Job Complexity and Exploration

Model 1 (Main) Model 2 (2 Ways Interaction)
EXPLORATION Unstandardized Standardized Unstandardized Standardized
B Std. Beta B Std. Beta
(Constant) 3.636 0.024 = 3.635 0.026 S
Diversity of Knowledge 0.232 0.030 0.407 o 0.233 0.031 0.409 S
Depth of Knowledge -0.052 0.030 -0.092 -0.055 0.031 -0.096
Job Complexity 0.164 0.025 0.288 g 0.165 0.026 0.290 e
Diversity X Job Complexity -0.004 0.031 -0.007
Depth X Job Complexity 0.013 0.033 0.023
Diversity X Depth -0.004 0.018 -0.009
Max VIF 1.581 2.003
R Square 0.274 0.274
Adjusted R Square 0.269 0.264
R Square Changes 0.274 0.000
F Changes 51.587*** 0.060
*:p<=0.05 **:p<=0.01 ***:p<=0.001
Table 7

Job Complexity and Exploitation

Model 1 (Main) Model 2 (2 Ways Interaction)

EXPLOITATION Unstandardized Standardized Unstandardized Standardized

B Std. Beta B Std. Beta
(Constant) 3.778 0.024 = 3.779 0.027 b
Diversity of Knowledge 0.078 0.031 0.148 S 0.081 0.031 st || &
Depth of Knowledge 0.024 0.030 0.046 0.024 0.031 0.046
Job Complexity 0.115 0.026 02198 i (0 ONL'S 0.026 02207 B
Diversity X Job Complexity -0.038 0.032 -0.078
Depth X Job Complexity 0.001 0.034 0.001
Diversity X Depth 0.019 0.019 0.052
Max VIF 1.581 2.003
R Square 0.106 0.112
Adjusted R Square 0.100 0.099
R Square Changes 0.106 0.006
F Changes 16.248%** 0.909

*:p<=0.05 **:p<=0.01 ***:p<=0.001

Individual Ambidexterity

Additional exploratory analyses investigated the relationships between

exploration and exploitation behavior and ambidexterity. Model 1 in Table 8 is

a regression of exploration and exploitation on ambidexterity. The regression

results support that exploration and exploitation predict ambidexterity (R? =
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0.180, p<0.001). Model 2 in Table 8 shows that there is no interaction between

exploration and exploitation on ambidexterity.

Table 8
Exploration and Exploitation Regression on Ambidexterity

Model 1 (Main) Model 2 (2 Ways Interaction)

Unstandardized Standardized Unstandardized Standardized

AMBIDEXTERITY Coefficients Coefficients Coefficients Coefficients
B s:zr Beta B Esrtr‘tr Beta

(Constant) 3.504 0.030 3.494 0.032
Exploration 0.205 0.033 0308 | ***| 0.204 0.033 01507 ||
Exploitation 0.081 0.033 nibw | © 0.082 0.033 0N228| B
Exploration X Exploitation 0.027 0.025 0.050
Max VIF 1.198 1.999
R Square 0.140 0.142
Adjusted R Square 0.136 0.136
R Square Changes 0.140 0.002
F Changes 33.453%** 1.180

*:p<=0.05 **:p<=0.01 ***:p<=0.001 n=414

Multivariate analyses were also performed for knowledge diversity, knowledge
depth, and metacognition, as well as a 2-way interactions between these
variables as predictors with individual ambidexterity as a criterion. Knowledge
diversity ( = 0.258, p <.001 - see Table 9 Model 1) and metacognition ( =
0.297, p <.001 - see Table 9 Model 1) were significant predictors of individual
ambidexterity, but knowledge depth was not. The interactions between
knowledge diversity and metacognition and knowledge depth and
metacognition did not account for significant variance in the prediction of

individual ambidexterity (see Table 9 Model 2).
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Table 9
Diversity and Depth of Knowledge and Metacognition
Regression on Ambidexterity

Model 1 (Main) Model 2 (2 Ways Interaction)

AMBIDEXTERITY Unstandardized Standardized Unstandardized Standardized

B Std. Beta B Std. Beta
(Constant) 3.504 0.029 . 3.512 0.033 e
Diversity of Knowledge 0.172 0.043 0.258 | *** 0.172 0.043 0258 | ***
Depth of Knowledge -0.069 0.036 | -0.104 -0.068 0.037 -0.102
Metacognition 0.198 0.039 02978 | R 0.191 0.040 02867 | T
Diversity X Metacognition 0.006 0.033 0.013
Depth X Metacognition -0.035 0.043 -0.072
Diversity X Depth 0.008 0.034 0.017
Max VIF 2.139 3.874
R Square 0.206 0.209
Adjusted R Square 0.200 0.197
R Square Changes 0.206 0.002
F Changes 35 d95 s 0.427

*:p<=0.05 **:p<=0.01 ***:p<=0.001

CONTROL VARIABLES

In this study, the above regressions were repeated with the inclusion of control
variables (age, organizational tenure, functional tenure, and negative affect).

The baseline model, which was a multiple regression on the control variables,
did not significantly explain the variance in exploration, exploitation, or
individual ambidexterity behavior (see Appendix 5- Model 0). In the main
effects model (see Appendix 5- Model 1), which statistically could significantly
explain the variance in exploration, exploitation, or individual ambidexterity
behavior, the presence of control variables did not change the conclusions of
the hypothesis test above. The two-way interaction model that includes control
variables did not significantly explain the variance in the three criteria above

(see Appendix 5 - Model 2).
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DISCUSSION

This study tested the potential main and interactive effects of knowledge
diversity, knowledge depth and metacognition on exploration and exploitation
behaviors. Given bivariate results differed from multivariate results, this

Discussion section focuses on the results of the multivariate analyses.

Exploration

In this study, I explored the relation between diversity of knowledge and
exploration behavior. In multivariate analysis, results indicated that diversity of
knowledge positively correlated to exploration behavior. This result supports
the findings of other studies that exploration is the result of a process that
combines knowledge, for example, knowledge about technology and markets
(Gruber et al, 2012). Because of the diversity of knowledge, employees have

more opportunities to combine knowledge, so exploration is higher.

Depth of knowledge, originally expected to increase the richness of knowledge
combinations (Amabile, 1983; Mannucci & Yong, 2018) did not positively
relate with exploration in this study. Although the bivariate correlation was as
expected, when considering diversity of knowledge simultaneously, the relation
was not significant. This suggests that depth of knowledge does not uniquely

account for variance in exploration behavior.
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If lack of knowledge weakens the relationship between attributes and schemas
and increases the flexibility to integrate new knowledge schemas (Amabile,
1983), then depth of knowledge might actually hinder . Deep knowledge leads
to cognitive entrenchment (Dane, 2010), i.e., a more rigid and less flexible
relationship between attributes and knowledge schemas (Chi, 2006,
Lewandowsky et al., 2007), reducing the ability to accept new principles
(Frensch & Stenberg, 2014). This is an alternative explanation for why depth of
knowledge did not predict exploration. Further analysis revealed that there was
no interaction between diversity and depth of knowledge, suggesting that the
effect of diversity of knowledge on exploration behavior was not influenced by
depth of knowledge, and the effect of depth of knowledge on exploration
behavior was also not influenced by diversity of knowledge. However, null
findings are difficult to interpret as there are a myriad of potential reasons for

null findings.

In this study, a significant positive relationship was found between
metacognition and exploration, but no interaction was found between
metacognition and diversity of knowledge or between metacognition and depth
of knowledge in shaping exploration behavior. In essence, exploration is
learning and innovation (Benner & Tushman, 2002; He & Wong, 2004). Thus,
the results of this study showing that metacognition is a predictor of exploration
behavior are consistent with previous studies suggesting that metacognition
plays a role in learning and creativity processes (Jia, Li & Cao, 2019). No
interaction was found between diversity of knowledge .or depth of knowledge

and metacognition in shaping exploration behavior.
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Exploitation

Results did not observe that depth of knowledge relates to exploitation.
Exploitation, which occurs in search of depth (Katila and Ahuja, 2002), was not
significantly impacted by depth of knowledge. Depth of knowledge, which is
thought to promote the ability to efficiently identify and select relationships
between attributes and knowledge schemas (Levinthal & March, 1993; Mom et
al., 2007), had no effect on exploitation behavior in this study. A person's
tendency to draw on preexisting ideas in a new situation (Cohen & Levinthal,
1990; Lovett & Anderson, 1996; Jeppesen & Lakhani, 2010) could be an
alternative explanation for this result. Deep knowledge that reflects expertise
could lead someone to possess occupational self-efficacy and feel that drawing
on existing ideas is sufficient. The desire to tap into new possibilities from

existing knowledge then may not arise.

Similar to depth of knowledge, diversity of knowledge was not a significant
predictor of exploitation behavior. Knowledge diversity, which was expected to
facilitate exploitation by borrowing perspectives from other fields (Perry-Smith,
2006; Taylor & Greve, 2006), was not found in this study. However,
metacognition did relate to exploitation behavior These results suggest that

metacognition explained the variance in exploitation behavior.

The interplay between exploration and exploitation is learning and innovation

(Benner & Tushman, 2002; He & Wong, 2004). The difference is whether this

process takes the same path as existing knowledge (exploitation) or a different
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path (exploration) (Gupta & Shalley, 2006). For this reason, both exploration
and exploitation are essentially learning processes, so metacognition plays an
important role here. This is one possible explanation why metacognition was
the only unique predictor of exploitation behavior when considering all

predictors simultaneously in this study.

ADDITIONAL ANALYSES

Job Complexity

As additional analysis, this study found that job complexity was a significant
and consistent predictor of both exploration and exploitation behaviors. This
result is consistent with the findings of studies that job complexity promotes the
emergence of ideas (Amabile, 1988; Oldham & Cummings, 1996). The
discovery of job complexity as a predictor of both exploration and exploitation
suggests that, in addition to knowledge and metacognition playing a role in
cognitive and motivational processes, external drives are also required for
exploration and exploitation behaviors to develop. Disruptions to the status quo
are necessary to alter the path of learning and innovation and avoid inertia in
human cognition (Liao, Fei & Liu, 2008), and they likely are enabled by the

complexity of work.

Individual Ambidexterity
Although this study focuses on exploration and exploitation behavior, an
additional analysis of the correlates of exploration and exploitation as predictors

of ambidexterity was conducted. This study supports previous theories that

42



exploration and exploitation are predictors of ambidexterity. It will be
interesting to see if this is related to ambidexterity in our daily lives. It is more
difficult for a right-handed person to use their left hand, while it is challenging
for a left-handed person to use their right hand. The better a person becomes at
using a hand that is not their dominant hand, the more likely they are to become
ambidextrous. Exploration is a process that puts a person in an unfamiliar
situation and therefore is not a person's natural tendency (Frey, Luthje, and
Haag, 2011). Exploration is therefore something that is more difficult for the
person. Exploration is not a 'dominant hand' in the sense of the right-
handed/left-handed analogy, so those who are more skilled at it have a higher

tendency to become ambidextrous.

At the individual level, exploration and exploitation are mutually exclusive
(Gupta & Shalley, 2006). In this study, exploration and exploitation appear to
be orthogonal because the unit of time in which they are measured is one year.
This means that an individual can switch between exploration and exploitation
within a given time period. This supports the theory that ambidexterity at the
individual level is a switch between exploration and exploitation, while at the
organizational level ambidexterity means simultaneous exploration and

exploitation.
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LIMITATIONS , FURTHER RESEARCH, AND CONCLUSION

Several limitations of the current study are worth noting. These limitations also
highlight avenues for future research. First, this study did not consider potential
cognitive processes that may influence exploration and exploitation behavior.
For example, this study does not examine how diversity or depth of knowledge
relates to or interacts with the process of creative thinking in the realization of

exploration or exploitation.

Second, in examining the extent to which metacognition influences exploration
and exploitation behavior, this study considered metacognition as overall factor
rather than specific cognitive processes because metacognition is a person's
ability to understand, be aware of, and control their cognitive processes (Nelson,
1996). Therefore, in this study, metacognition was considered in the general
domain, regardless of which cognitive processes were present (Veenman et.al.,
2006). Further studies looking at the relationships or interactions between the
diversity and depth of knowledge and metacognition in more specific cognitive
processes such as combining new knowledge, recombining existing knowledge,
the creative process, or problem solving could provide further interesting results

and insights.

Third, motivational factors were not considered in this study when investigating
exploration and exploitation behavior. In a previous study, individual intrinsic
motivational orientation was found to have a significant positive correlation

with exploration and exploitation behavior (Mom, Chang, Cholakova, &
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Jansen, 2019). Further studies incorporating motivational factors will explain
the broader contribution of diversity or depth of knowledge, as it is possible that

diversity and depth of knowledge also contribute to motivational processes.

Fourth, the data collection in this study was conducted at the same time, with
the same instrument, and were self-reported, so it is susceptible to common
method bias (Podsakoff, MacKenzie, Lee & Podsakoff, 2003). The factor
analysis did not reveal a single factor; nonetheless, common method bias is a
potential limitation. In further studies, it would be desirable if an objective scale
of measuring diversity and depth of knowledge or other rating method were also

used to replace or supplement the self-perception scales used in this study.

In this study, job complexity was found to be a predictor of the occurrence of
exploration and exploitation behaviors. This opens the possibility of further
studies on the factors of job complexity that may serve as drivers of exploratory
or exploitative behavior. This study may also provide an overview of individual
responses to the types of job complexity they face. The diversity or depth of

knowledge may also influence this response.

MANAGERIAL IMPLICATIONS

Developing employee knowledge diversity is an important action organizations
should take to improve employee exploration and exploitation behaviors.
Employee development strategies through job rotation and cross-functional

projects to improve access to diverse knowledge are options that can be taken.
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Given the importance of metacognition in predicting exploration and
exploitation behaviors, .the development of employees' exploration and
exploitation behaviors can also occur through the development of
metacognition. Metacognition develops at a young age, but its components
continue to develop throughout life (Alexander, Carr & Schwanenflugel, 1995)
and the development of metacognition from a specific domain to a general
domain (Veenman et al, 2006), so the development of metacognition is still
possible in adult workers. Several studies show that metacognition training can
be performed and has increasing effects on some cognitive processes, for

example, for creative thinking (Jia et.al., 2019).

Job design can be used to shape work motivation, learning, and development
(Parker, 2014), including behavior to achieve paradoxical outcomes (e.g., safety
and productivity) (Johns, 2010). Then, job design can also be used to shape the
complexity of work in ways that encourage the emergence of exploratory and
exploitative behaviors. This job complexity can result from the design of the
job, but it can also result from the work situation. Assigning employees to solve
complex work situations or challenges or into cross functional team (Tempelaar
& Rozenkranz, 2019) can be a way to encourage exploratory or exploitative
behavior. It is important to create an understanding that exploration and
exploitation are not characteristics of a particular position or job, but behaviors

that can occur in any position, job, or situation.
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CONCLUSION

Diverse knowledge is an important predictor of exploratory behavior.
Moreover, metacognition plays an important role and is also a significant
predictor of the occurrence of exploration and exploitation behaviors. Further
analysis revealed that job complexity is a factor that can predict the occurrence
of exploration and exploitation behaviors. Factors that foster exploratory

behavior appears to require further attention.

47



APPPENDIX 1
Exploration and Exploitation Behavior Measurement (Mom et al., 2007) -
Adapted.

Scale: 1= to a very small extent , 5= to a very large extent
Adapted from 1 =to a very small extent, 7 = to a very large extent.

Exploration
Item Stem:

Original: To what extent did you, last year, engage in work related
activities that can be characterized as follows:
Adapted: In doing your work last year, to what extent did you:

Original: Searching for new possibilities with respect to products/services,
processes or markets

Adapted: Search for new possibilities (e.g., products/services, processes,
markets)?

Original: Evaluating diverse options with respect to products/services,
processes or market

Adapted: Evaluate diverse options (e.g., products/services, processes,
markets)?

Original: Focusing on strong renewal of products/services or processes
Adapted: Prioritize radical changes (e.g., in product/services or processes)?

Original: Activities requiring quite some adaptability of you
Adapted: Engage in activities that required you to adapt?

Original: Activities requiring you to learn new skills or knowledge
Adapted: Learn new skills or knowledge?
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Exploitation:

Original: Activities of which a lot of experience has been accumulated by
yourself

Adapted: Use past experiences that have been accumulated by yourself to
perform your job?

Original: Activities which serve existing (internal) customers with existing
services/products

Adapted: Perform activities with existing people/services/products/process?

Original: Activities of which it is clear to you how to conduct them

Adapted: Perform activities where it was clear to you how to conduct
them?

Original: Activities primarily focused on achieving short-term goals

Adapted: Focus primarily on achieving short-term goals?

Original: Activities which you can properly conduct by using your present
knowledge

Adapted: Conduct your activities by using your existing knowledge?

Original: Activities which clearly fit into existing company policy

Adapted: Engage in activities which clearly fit into existing company
policy?
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APPENDIX 2
19 items of MAI (Harrison & Valin, 2017) — Adapted

Scale 1-5:

1 = Not at all typical of me, 2 = Not very typical of me, 3 = Somewhat typical
of me, 4 = Fairly typical of me, and 5 = Very typical of me.

Instructions: Please respond to the following items indicating how typical
each statement is of you.

Knowledge of Cognition
Original: I know what kind of information is most important to learn.

Adapted: I know what kind of information is most important when doing this
job.

Original: I know what the teacher expects me to learn.

Adapted: I know what is expected from me on this job.

Original: I have control over how well I learn.

Adapted: I have control over how well I think

Original: I can motivate myself to learn when I need to.

Adapted: I can motivate myself to think when I need to.

Original: I am aware of what strategies I use when I study.

Adapted: I am aware of what strategies I use to think on this job.

Original: I am a good judge of how well I understand something.

Adapted: no change

Original: I find myself using helpful learning strategies automatically.

Adapted.: I find myself using helpful thinking strategies automatically.

Original: I know when each strategy I use will be most effective.

Adapted: no change
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Regulation of Cognition

Original: I think about what I really need to learn before I begin a task.
Adapted.: I think about what I really need to know before I begin a task.

Original: I set specific goals before I begin a task.

Adapted: no change

Original: I periodically review to help me understand important relationships.

Adapted: I periodically review to help me understand the important
connections among the information I possess.

Original: I summarize what I've learned after I finish.

Adapted: I summarize what I've learned after I finish my job.

Original: I try to translate new information into my own words.

Adapted no change

Original: I change strategies when I fail to understand.

Adapted: I change my strategies when I fail to understand.

Original: I use the organizational structure of the text to help me learn.

Adapted: I use systematic information to help me know something.

Original: I ask myself if what I'm reading is related to what I already know.
Adapted: I ask myselfif the new information is related to what I already know

Original: I re-evaluate my assumptions when I get confused.

Adapted: no change

Original: I ask myself if I learned as much as I could have once I finish a task.

Adapted: no change

Original: I stop and go back over new information that is not clear.

Adapted: no change
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APPENDIX 3
30 Developed Items for Diversity and Depth of Knowledge

DIVERSITY OF KNOWLEDGE

My professional knowledge is diverse.

DEPTH OF KNOWLEDGE
I have in-depth knowledge to perform my job

I have a range of knowledge that helps me see my
job from different points of view.

My professional knowledge goes beyond my
particular job.

My professional knowledge focuses primarily on
my particular job (R)

My knowledge is not limited to the fundamental
elements of my job.

I have a diverse knowledge that enables me to

recognize different effects on my job performance.

I have a broader professional knowledge for my
job.

I know numerous points of view to perform my
job.

I am a generalist with respect to my job.

I have a broad professional knowledge that helps
me recognize how my work relates to other work.

My professional knowledge is not limited to my
specific job.

My broad professional knowledge helps me
identify what factors affect my job performance.

I have a narrow set of professional knowledge (R).

I have diverse work-related knowledge.

I possess a range of knowledge that enables me to
consider different perspectives in my job.
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My job-related knowledge is profound.

My knowledge required for my job is superficial (R).

In relation to my job, I consider myself to be a
specialist.

Regarding my job, I am an expert.

In terms of work-related knowledge, I am proficient
for my job.

To be proficient at my job, I need a deeper
understanding (R)

I lack an understanding of how to do my job. (R)

I have detailed knowledge required to perform my job.

I have expertise to perform my job.

I have a good understanding of the knowledge
required for my job.

I have thorough knowledge required to perform my
current job.

In terms of my job-related knowledge, I consider
myself a novice (R).

I have mastered the knowledge required to do my job.

I have mastered the details of my job-related
knowledge.




APPENDIX 4
Q Sort Analysis and Result

To increase the reliability of the items depth and diversity of knowledge, a Q-
sort was performed on the 30 items that had been previously created. This Q-
sort is performed online by emailing a file containing instructions and 30
randomly assembled statement items. This Q-sort is conducted with 6
individuals in Indonesia who have a good understanding of English. These six
people have different jobs, namely assessor in assessment center, management
consultant, HR staff, sales officer, senior marketing manager and chief
operating officer. These six people work in one institution. They had 2 days to
sort the statements into categories, with one category representing statements

that they felt had similarities.

Analysis

Response 1

The responses are divided into 3 categories labeled as Expert Specialist ( In
Depth Knowledge ), Broad Generalist ( Wide Knowledge ), and Novice (
Shallow & Narrow Knowledge ). For the In-depth Knowledge category, 14
questions of knowledge depth were selected and there is a reverse question for
diversity of knowledge that falls into this category. For the Broad Knowledge
category, 13 items of diversity of knowledge were selected and none of the

items of depth of knowledge. For the third category, namely Novice, 3 reverse
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items of Depth of Knowledge were selected. In this category, there is only one

reversed item on knowledge diversity.

Response 2

The responses are divided into two categories: Breadth/Diversity of Knowledge
and Depth/Expertise. In the Breadth of Knowledge category, all questions on
diversity of knowledge and one question on depth of knowledge were selected.
For the Depth category, all 14 depth of knowledge questions were selected. Of
all the responses, this second response is the closest to the original questions in

terms of number of categories, labels, and selected items.

Response 3

Response 3 is the response with the most unique category. The responses are
divided into 4 categories, namely directorship, team leader, subject matter
expert/specialist/ and entry-level/fresh graduate. It appears that the response is
given with the idea that these statements are used to examine the characteristics
or competencies of the different positions in the company. In the Directorship
category, there are 4 items on diversity and 3 items on depth of knowledge. This
is the category with the most diverse mix of item depth and diversity. In the
Team Leader category, 9 items of diversity were selected. In the Subject Matter
Expert category, 8 items of knowledge depth were selected and one reversed
item on diversity was selected. In the entry level category, there are also 4 items

of depth of knowledge and 1 reversed item of diversity of knowledge.
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Response 4

Responses were given in 6 categories without labeling. In category 1, 7 items
of knowledge diversity were selected, while in category 3, 6 items of diversity
were selected. The clear difference between categories 1 and 3 is that in
category 1, statements were selected that refer only to knowledge diversity,
while in category 3, statements were selected that include the impact of
knowledge diversity. In category 2, there are 10 items related to depth of
knowledge, while 3 reverse items related to depth of knowledge are included in
category 4. In category 5, 2 reverse items on knowledge diversity were selected
and 1 item on knowledge depth. The three items in category 5 have similarities,
that is, the three statements contain words related to the concept of focus.

Category 6 consists of only 1 reversed item depth of knowledge.

Response 5

The responses are divided into 3 categories without labeling. In category 1, there
are 13 items diversity of knowledge. In category 2, there are 11 items depth of
knowledge and 2 items diversity of knowledge. Category 3 consists of 4 items
on depth of knowledge, all of which are reversed items. Response 5 is very

similar to Response 1.

Response 6.

Responses are divided into 5 categories without labeling. Category 1 consists
of 5 items on knowledge diversity, while § items on knowledge diversity fall
into Category 2. Similar to response 4, the difference between categories 1 and

2 is whether the statement refers only to diversity (category 2) or also includes
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the impact of knowledge diversity (category 1). In Category 3, there are 9 items
related to depth of knowledge. In category 4, there is 1 reverse item on diversity
of knowledge and 2 items on depth of knowledge. It appears that this category
was created to account for similarities in focus on specific knowledge, as also
occurred in response 4. Category 5 contains 4 reversed items from the depth of

knowledge and one reversed item from the diversity of knowledge.

Overall, the responses were given considering the nature of diversity and depth
of knowledge as the basis for the categories, with the exception of response 3,
which has a different category concept. Further analysis was based on
consistency. To make it easier to see the consistency, the visual method is used.
In the compilation, each statement is represented by a colored box. The green
box represents the diversity of knowledge and the blue box represents the depth
of knowledge . Consistency is considered to exist if the item was the same color
as the dominant color in that category. A dominant color may be present if all
boxes in that category were the same color (e.g., categories 1, 2, 3, and 4 in
response 4) or if there are other colors but it is visually obvious that one color
was very dominant (e.g., expert and broad categories in response 1) or breadth

and depth of category in response 2).

The color of the box that does not match the dominant color in a category (e.g.,
the statement "My professional knowledge focuses primarily on my particular
job" (green box) in the Expert category (which is blue dominant in Response 1)
is considered an inconsistent item. If there is no dominant color in a category

(e.g., directorship category in response 3, category 5 in response 4, category 4
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in response 6), then all items in that category are considered inconsistent. If
there is only one statement in a category (category 6 in response 4), the item is

also considered inconsistent.

The results of this analysis are presented in a matrix with gray boxes for
consistent items and red boxes for inconsistent items (see Table A). Based on
the results of this analysis, 8 items for diversity of knowledge and 8 items for

depth of knowledge were proposed for use in this study (see Table B).
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Table A
Analysis Matrix

REVIEWER

1 2 3 4 5 6

DEPTH OF KNOWLEDGE

I have in-depth knowledge to perform my job .....-

My job-related knowledge is profound.

My knowledge required for my job is
superficial (R).

In relation to my job, I consider myself to be a
specialist.

Regarding my job, I am an expert.

In terms of work-related knowledge, I am
proficient for my job.

To be proficient at my job, I need a deeper
understanding (R)

I lack an understanding of how to do my job.

R)

I have detailed knowledge required to perform
my job.

I have expertise to perform my job.

I have a good understanding of the knowledge
required for my job.

I have thorough knowledge required to perform
my current job.

In terms of my job-related knowledge, 1
consider myself a novice (R).

I have mastered the knowledge required to do
my job.

I have mastered the details of my job-related
knowledge.
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RESPONSE

DIVERSITY OF KNOWLEDGE

My professional knowledge is diverse.

I have a range of knowledge that helps me see my job from
different points of view.

My professional knowledge goes beyond my particular job.

My professional knowledge focuses primarily on my particular
job (R)

My knowledge is not limited to the fundamental elements of
my job.

I have a diverse knowledge that enables me to recognize
different effects on my job performance.

I have a broader professional knowledge for my job.

I know numerous points of view to perform my job.

I am a generalist with respect to my job.

I have a broad professional knowledge that helps me recognize
how my work relates to other work.

My professional knowledge is not limited to my specific job. .....l

My broad professional knowledge helps me identify what
factors affect my job performance.

I have a narrow set of professional knowledge (R). ......

I possess a range of knowledge that enables me to consider
different perspectives in my job.

I have diverse work-related knowledge. ......
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Selected Items for Diversity and Depth of Knowledge

Depth of Knowledge

1. Thave in-depth knowledge to perform my job

2. Regarding my job, I am an expert.

3. To be proficient at my job, I need a deeper understanding (R)

4. Tlack an understanding of how to do my job. (R)

5. Thave detailed knowledge required to perform my job.

6. I have expertise to perform my job.

7. Interms of my job-related knowledge, I consider myself a novice (R).

8. T have mastered the details of my job-related knowledge.

Diversity of Knowledge

1. My professional knowledge is diverse.

2. Thave arange of knowledge that helps me see my job from different points
of view.

3. I have a diverse knowledge that enables me to recognize different effects
on my job performance.

4. Thave a broader professional knowledge for my job.

5. Tam a generalist with respect to my job.

6. 1 have a broad professional knowledge that helps me recognize how my
work relates to other work.

7. My professional knowledge is not limited to my specific job.

8. T have diverse work-related knowledge
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Multiple Regression - Exploration and Exploitation

APPENDIX 5

Diversity of Knowledge, Depth of Knowledge, Metacognition,

and Control Variable
Model 0 (Base) Model 1 (Main) Model 2 (2 Ways Interaction)
EXPLORATION WITH CONTROL Unstandardized Standardized Unstandardized Standardized U dardized Standardized
VARIABLES
B Std. Beta B Std. Beta B Std. Beta
(Constant) 3.628 0.030 3.632 0.026 3.625 0.029
Age -0.020 0.049 -0.036 0.016 0.043 0.028 0.015 0.044 0.026
Tenure in Company 0.066 0.048 0.112 0.035 0.042 0.060 0.034 0.042 0.058
Tenure in Position -0.034 0.037 -0.058 -0.063 0.032 | -0.106 -0.062 0.032 -0.105
Negative Affect -0.076 0.030 -0.135 | * -0.019 0.028 | -0.033 -0.022 0.028 -0.039
Diversity of Knowledge 0.168 0.039 0.294 | = 0.166 0.039 0.290 | =
Depth of Knowledge -0.062 0.033 | -0.110 -0.064 0.034 -0.113
Metacognition 0.180 0.035 03218 | 0.186 0.036 033118 | e
Diversity X M 0.030 0.030 0.079
Depth X Metacognition -0.011 0.038 -0.026
Diversity X Depth -0.014 0.030 -0.037
Max VIF 2.666 2719 4.056
R Square 0.025 0.267 0.270
Adjusted R Square 0.014 0.252 0.248
R Square Changes 0.025 0.242 0.002
F Changes 2.230 38.366%** 0.386
*:p<=0.05 **:p<=0.01 ***:p<=0.001
1 1 L
Model 0 (Base) Model 1 (Main) Model 2 (2 Ways Interaction)
Ve T U dized | Standardized | Unstandardized | Standardized | Unstandardized | Standardized
B Std. Beta B Std. Beta B Std. Beta
(Constant) 3.784 0.028 2 g 0.027 5 3.770 0.030 N
Age -0.077 0.045 -0.147 -0.052 0.044 | -0.099 -0.054 0.044 -0.103
Tenure in Company 0.042 0.044 0.077 0.021 0.042 0.039 0.029 0.042 0.053
Tenure in Position 0.020 0.034 0.036 0.004 0.033 0.007 0.004 0.033 0.007
Negative Affect -0.054 0.028 -0.102 -0.014 0.028 | -0.026 -0.020 0.028 -0.039
Diversity of Knowledge 0.036 0.039 0.068 0.039 0.040 0.075
Depth of Knowledge 0.013 0.033 0.025 0.023 0.034 0.044
Met: iti 0.128 0.036 0248 | *** 0.121 0.036 02331 e
Diversity X Metacognition 0.047 0.030 0.136
Depth X Metacognition -0.084 0.038 L0224 | *
Diversity X Depth 0.037 0.030 0.105
Max VIF 2.666 2.719 4.056
R Square 0.016 0.106 0.119
Adjusted R Square 0.005 0.088 0.094
R Square Changes 0.116 0.090 0.013
F Changes 1.463 11.628*** 1.725
*:p<=0.05 **:p<=0.01 ***:p<=0.001
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Multiple Regression - Individual Ambidexterity
Exploration, Exploitation and Control Variable

Model 0 (Base) Model 1 (Main Effect) Model 2 (2 Ways Interaction)
AMBIDEXTERITY WITH CONTROL Unstandardized Standardized U dardized Standardized Us dardized Standardized
VARIABLES Coefficients Coefficients Coefficients Coefficients Coefficients Coefficients

B Es:i'r Beta B Esrtrir Beta B Es:ir Beta
(Constant) 3.502 0.035 Rl [31504 0.033 3.493 0.034
Age -0.108 0.057 -0.164 -0.089 0.053 -0.135 -0.088 0.053 -0.132
Tenure in Company 0.126 0.055 0.183 5 0.094 0.052 0.138 0.094 0.052 0.137
Tenure in Position 0.021 0.043 0.031 0.031 0.040 0.045 0.030 0.040 0.044
Negative Affect 0.000 0.035 0.000 0.037 0.033 0.056 0.036 0.033 0.054
Exploration 0.213 0.036 0323 Es 0.212 0.036 03207 | B
Exploitation 0.078 0.036 (ki) | & 0.079 0.036 0.120 | *
Exploration X Exploitation 0.029 0.027 0.053
Max VIF 2.666 2.689 2.692
R Square 0.016 0.160 0.163
Adjusted R Square 0.004 0.146 0.146
R Square Changes 0.016 0.144 0.003
F Changes 1.394 30.008%** 1.145
*:p<=0.05 **:p<=0.01 ***:p<=0.001 n=414

Multiple Regression - Individual Ambidexterity
Diversity of Knowledge, Depth of Knowledge, Metacognition,

and Control Variable

Model 0 (Base) Model 1 (Main Effect) Model 2 (2 Ways Interaction)
AMBIDEXTERITY WITH CONTROL Unstandardized dardized |  Unstandardized | Standardized |  Unstandardized | Standardized
VARIABLES Coefficients Coefficients Coefficients Coefficients Coefficients Coefficients

B Es:lr Beta B Esrtxl:y.r Beta B Es:l;r Beta

(Constant) 3.502 0.035 e | 31505) 0.032 i 3.515 0.035 e
Age -0.108 0.057 -0.164 -0.067 0.052 -0.101 -0.063 0.053 -0.095
Tenure in Company 0.126 0.055 0.183 b 0.092 0.050 0.135 0.095 0.051 0.138
Tenure in Position 0.021 0.043 0.031 -0.008 0.039 -0.011 -0.011 0.039 -0.016
Negative Affect 0.000 0.035 0.000 0.063 0.033 0.096 0.064 0.034 0.098
Diversity of Knowledge 0.140 0.047 02128 0.142 0.047 021'SERIE
Depth of Knowledge -0.047 0.040 -0.072 -0.045 0.041 -0.069
Metacognition 0.212 0.042 Weps || &= 0.202 0.043 0.310 | =
Diversity X Metacognition -0.025 0.036 -0.057
Depth X Metacognition -0.011 0.045 -0.024
Diversity X Depth 0.020 0.036 0.045
Max VIF 2.666 2.719 4.056
R Square 0.016 0.210 0.213
Adjusted R Square 0.004 0.195 0.190
R Square Changes 0.016 0.195 0.003
F Changes 1.394 28.630%** 0.397

*:p<=0.05 **:p<=0.01 ***:p<=0.001 n=414
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APPENDIX 6
Questionnaire
Electronically Distributed and Collected by Qualtrix

Thank you for participating in this survey. As mentioned in the introductory
email, the purpose of this survey is to explore some of the factors that influence
employee behavior in exploring new things and exploiting the existing
resources.

Your participation in this study is voluntary and you are free to withdraw your
participation at any time. The survey will take no more than 15 minutes to
complete.

This survey has been reviewed and approved by the Singapore Management
University Institutional Review Board. There are no risks associated with
participating in this survey. All responses in the survey will be recorded
anonymously. Your anonymity is protected by not being asked to sign and
return a consent form. Completion of the survey is considered your consent. No
identifying information of respondents is collected in the survey and no one can
link the responses to you.

I appreciate your participation in completing this survey. Thank you.

Deddi Tedjakumara
Ph.D Candidate Singapore Management University

Dissertation Chair:

Gary J. Greguras, Ph.D.
Professor of OBHR - Singapore Management University
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Section 1

Instructions:
Please respond to the following items indicating how typical each statement is of
you.
N(;?lat Notvery | Somewh | Fairly Very
No Statement . typical | at typical | typical | typical
tpical of me of me of me of me
of me
I have in-depth
1 knowledge to perform my 1 2 3 4 5
job
5 Regarding my job, I am 1 ) 3 4 5
an expert.
To be proficient at my
3 |job, I need a deeper 1 2 3 4 5
understanding (R)
I lack an understanding of
4 how to do my job. (R) I 2 3 4 >
I have detailed knowledge
5 | required to perform my 1 2 3 4 5
job.
6 I have exper‘glse to 1 5 3 4 5
perform my job.
In terms of my job-related
7 knowledge, I consider 1 2 3 4 5
myself a novice (R).
I have mastered the
8 | details of my job-related 1 2 3 4 5
knowledge.
My professional
? knowledge is diverse. ! 2 3 4 >
I have a range of
knowledge that helps me
10 see my job from different I 2 3 4 >
points of view.
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I have a diverse
knowledge that enables
11 | me to recognize different 1 2 3 4 5
effects on my job
performance.
I have a broader
12 | professional knowledge 1 2 3 4 5
for my job.
13 ITama general.lst with 1 ) 3 4 5
respect to my job.
I have a broad
professional knowledge
14 | that helps me recognize 1 2 3 4 5
how my work relates to
other work.
My professional
15 | knowledge is not limited 1 2 3 4 5
to my specific job.
I have diverse work-
4
16 related knowledge ! 2 3 >
Section 2
Instructions:
Please respond to the following items indicating how typical each statement is of
you.
Not at .
all Not very | Somewhat | Fairly Very
No Statement wpical typical | typical of | typical | typical
of me of me me of me of me
I know what kind of
information is most
: : . 4
! important when doing this ! 2 3 >
job.
) I know what is e?ipected 1 ) 3 4 5
from me on this job.
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I have control over how
well I think

I can motivate myself to
think when I need to.

I am aware of what
strategies I use to think on
this job.

I 'am a good judge of how
well I understand
something.

I find myself using
helpful thinking strategies
automatically.

I know when each
strategy [ use will be most
effective.

I think about what I really
need to know before I
begin a task.

10

I set specific goals before
I begin a task.

11

To demonstrate your
attention, please select
number 4 for this
question.

12

I periodically review to
help me understand the
important connections
among the information [
possess.

13

I summarize what I’ve
learned after I finish my
job.

14

I try to translate new
information into my own
words.
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15

I change my strategies

when [ fail to understand.

16

I use systematic
information to help me
know something.

17

I ask myself if the new
information is related to
what I already know

18

I re-evaluate my
assumptions when I get
confused.

19

I ask myself if I learned
as much as I could have
once I finish a task.

20

I stop and go back over
new information that is
not clear.

Section 3:

Instructions:
Please respond to the following items indicating to what extent did you doing
this in your work last year.

No

Questions

In doing your work
last year, to what
extent did you:

To a
very
small
extent

Toa
small
extent

Toa
moderate
extent

To a
large
extent

To a

very

large
extent

Search for new
possibilities (e.g.,
products/services,
processes, markets)?

Evaluate diverse options
(e.g., products/services,
processes, markets)?
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Prioritize radical changes
(e.g., in product/services
or processes)?

Engage in activities that
required you to adapt?

Learn new skills or
knowledge?

For this question, please
select the scale “To a
very large extent”, to
demonstrate your
attention.

Use past experiences that
have been accumulated by
yourself to perform your
job?

Perform activities with
existing
people/services/products/
process?

Perform activities where
it was clear to you how to
conduct them?

10

Focus primarily on
achieving short-term
goals?

11

Conduct your activities by
using your existing
knowledge?

12

Engage in activities which
clearly fit into existing
company policy?
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Section 4:

Instructions:
Please respond to the following items indicating how much did you have it in
your work last year.

. Very little | Little Moderate | Large | Maximum
No Questions amount amount Amount | Amount | Amount
1 The.amount of variety in 1 5 3 4 5
my job
The opportunity for
2 | independent thought and 1 2 3 4 5
action
The opportunity to find
3 out how well I am doing 1 2 3 4 5
on my job.
The opportunity to do a
job from the beginning to
4 end (i.e., the chance to do ! 2 3 4 >
a whole job)
Section 5
Instructions:
Please respond to the following items indicating how typical each statement is of
you.
No Statement N(;?lat Not very | Somewha | Fairly Very
fypical typical | ttypical | typical | typical
In my job, I am a person who: | *; of me of me ofme | of me
... easily alternate
between looking for ideas
I with new knowledge and ! 2 3 4 >
with existing knowledge.
... switch between
o | scarchingnew = 1 2 3 4 5
possibilities and using my
past experiences easily.
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....switch easily between
activities that beyond
what [ am already used to
perform and with
something I'm already
very good at.

... alternate between
generating diverse option
and focusing on the most
viable option.

Section 6

Instructions:

This scale consists of a number of words that describe different feelings and emotions.
Read each item and then mark the appropriate answer in the space next to that word.
Indicate to what extent you generally feel this way; that is, how you fell on average.
Use the following scale to record your answers.

1 2 3 4 5

Very slightly A little Moderately Quite a bit Extremely
or not at all

_ Interested _ Hostile _ Nervous
_ Distressed _ Enthusiastic _ Determined
_ Excited _ Proud _ Attentive
___ Upset ___ Irritable __ littery

_ Strong _ Alert _ Active
___ Guilty ___ Ashamed __ Afraid

__ Scared ____ Inspired
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Section 7
Instructions: Please fill or choose some demographic datas.
Age: years old

Gender:

o Male

o Female

o Prefer not to mention

Line of Business:
automotive
financial services
heavy equipment
mining/construction
property

energy
infrastructure
logistics
agribusiness
information technology

O 0O 0O 0O O 0O o o o o

Educational Background:

o Below bachelor’s degree
o Bachelor Degree

o Above Bachelor Degree

Current position:

o Non managerial

o First line manager
o Middle manager

o Upper manager

Length of service in this career:  years
Length of service in this company:  years
Length of service in current position: years
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