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Thesis Abstract 

 

  Much has been written about the effect of workplace communication on knowledge work 

(KW). Many scholars agree that KW is difficult to describe as it is less tangible than manual 

work and is often explained as tacit, unstructured, non-routine, variant and complex. KW has 

high cognitive activities and is greatly dependent on the effective communication between 

organizational members. It has become a challenge for companies to seek methods raising the 

performance of communication-based knowledge work activities (KWA). Thus, this study 

aims to investigate the contribution of spatial layout and work fragmentation to optimize the 

KWA in a knowledge-based organization by focusing on the amount of communications 

among KWs. 

  Four main points were discussed to identify aspects that could improve the KWA in respect 

to communication-based activities (CBAs) – 1) the current state of the perceived amount of 

communication (AOC) in the knowledge-based organization, 2) the KWs perception towards 

AOC in supporting knowledge work and better job performance, 3) the characteristics of 

spatial layout supporting AOC improvement and effectiveness (communicative environment), 

and 4) the causes, effect and control method of communication type interruptions towards 

KWs’ work fragmentation. 

  The SECI Model of knowledge creation developed by Nonaka and Takeuchi (1995) was 

adopted to investigate the knowledge work activities based on 12 SECI behavior codes. The 

activities were used to identify the characteristics contributed by a spatial layout and work 

fragmentation. Next, the study employed a mix method approach, and data were collected 

through a questionnaire survey on random sampling from various industries (KWs perception 

and perceived AOC, and work fragmentation). Behavioral study method was applied by 

adopting semi-structures interview and field observation to investigate the characteristics of a 

communicative-physical environment. Lab experiment was conducted to look at the work 

fragmentation scenario. 

  The first findings on KWs perceptions towards AOC reported that high AOC occurred when 

executing knowledge creation activities. KWs also agree that exchanging high AOC in the 

workplace may motivate them to improve job attitude, helps develop healthier 

social-psychological aspects within a communication network, increased motivation and attain 

improved organizational culture. Second findings on spatial configuration for communicative 
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environment for SECI communication (communication-based knowledge creation activities) 

considered aspects of – 1) visibility factor – based on integrated and segregated of space from 

the entire spatial layout system, degree of enclosure, co-presence and visibility of other KWs, 

2) accessibility factor – based on communication movement pattern and distance, 3) spatial 

proximity factor – based on spatial adjacency and distance of individual workstation. The third 

findings from the study reflected the contribution of good effects on KWA; characteristics of 

work fragmentation need to be studied. Work fragmentation features that enable KWA 

improvement can be explained by defining five main aspects – 1) the source, 2) the common 

cause, 3) the complexity, 4) the effect, and 5) the control method. 

  Promising results in finding optimal solutions to improve KWA were shown by 

demonstrating both positive and negative side of AOC upon communication-based knowledge 

work activities. The research value from this study was the use of SECI Model of knowledge 

creation behavior in investigating spatial characteristics based on its communication, instead 

of formal or non-formal face-to-face communication, which frequently conducted in the 

previous studies. Moreover, the detail investigation focuses only at communication-type 

interruption, with new findings of new variables in the complexity of work to become 

fragmented and also solutions of proactive and reactive methods to control the fragmentation. 

With the contribution of these two factors, it would improve the knowledge work activities 

conducted by KWs in the workplace. 
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Chapter 1: Introduction 

 

1.1 Background of the Study 

1.1.1 The Importance of Workplace Communication in Organization’s Knowledge Work 

Activities 

The world economic life is now moving towards information age and many organizations are 

strategically encouraging organizational creativity, innovation and the development of new 

knowledge as an approach to be equal or greater than the economic change in order to survive 

in the business agility and competitiveness. The emergence of knowledge-based society 

known as knowledge workers (KWs) at the peak of the economy shift in 1956 has changed the 

nature and routine of office work. The office work has become more knowledge-intensive and 

intellectually complex. The new ways of working by KWs or known as knowledge work (KW) 

are identified as tacit, none routine, unstructured, complex, and variant. 

 

With the above nature of work, workplace communication becomes essential to KWs as the 

method of dissemination of information, messages, clues, ideas, emotion and knowledge is 

illustrated as such with organizational performance, business growth, and effectiveness. 

Communication is channeled to KWs to accomplish knowledge work which are captured 

through interpersonal communication with organizational members (Allen, 1977). The 

concept of communication models (e.g. Shannon and Weaver’s Model, David Berlo’s Model, 

etc) and theories applies the same interpretation for KWs, but the typology of communication 

flow applies different perspective when considering KWs communication in the workplace 

(refer figure 1). Three types of communication has been identified when examining KWs 

communication in the workplace (Scott, 2005) , namely:  

1) The informal structure, which is based on environment and context, whereby for KWs, 

the communication network is outside the formal structure of the organization for the 

purpose of task completion,  

2) Professional organization network which is based on professional interaction, tasks 

and organizational needs, and  

3) Social organizational network, which is based on personal interaction in order to 

fulfill a personal need. 



 2 

 

Figure 1 Type of communication network for KWs 

Source: (Scott, 2005) 

 

As knowledge and information from communication becomes the central resources of 

knowledge work processes, it is a great challenge for organization to identify methods and 

solutions on raising performance of knowledge work. Some scholars measures knowledge 

work productivity (KWP) (Bosch-Sijtsema, Ruohomäki, & Vartiainen, 2009; Laihonen, 

Jääskeläinen, Lönnqvist, & Ruostela, 2012; Ramírez & Nembhard, 2004), as an opportunity 

for increasing profits and has been an extensive discussion among scholars in 1990s. However, 

the term “KWP” emerged from the driving force of the transformation in the rise of human 

knowledge work, where the final output of production has a high degree of variability and is 

difficult to compare and measure. The term “knowledge” refers to intangible concept which 

may be human and non-human resources, therefore, the variability output can be referred to as 

products, ideas, systems, processes or services, produced by individual working together in a 

complex social system (Gurteen, 1998; Koh, 2000; Woodman, Sawyer, & Griffin, 1993). To 

date, productivity that measures for KW seems difficult to be measured with traditional 

activities measurement and none are universally accepted. Productivity measures for manual 

work are usually based on the ratio of input and output. The productivity based on KW is 

measured (or not measured) in the same way, instead it is calculated based on effectiveness. 

The effectiveness measure is ratio of output relative to goal or expectation (Bosch-Sijtsema et 

al., 2009).  

 

Therefore, instead of looking at KWP perspective as methods to raise the performance of 
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knowledge work, this research aims to look at knowledge work activities (KWA). According 

to (Dahooie, Afrazeh, & Hosseini, 2011), KWA is a specific group of activities and composed 

of two basic activity classes, which are knowledge-based activities (KBAs) and 

communication-based activities (CBAs). KBAs basically involve mental and highly cognitive 

activities such as refining and reasoning, and mostly solo work. While, CBAs is working with 

knowledge and associated activities where KWs need to establish contact with other personnel 

such as partners, supervisors, customers and managers to be involved in activities such as 

knowledge and information creation, discovery, development, and many others. In conclusion, 

to increase the KWP, organization need to consider the continuous improvement and better 

performance of KWA. The relationship is shown in Figure 2. 

 

 

Figure 2 Type of KWA and its relationship to KWP  

(adopted and modified from Dahooie et.al 2011) 

 

In reference to the above figure, the study intends to pursue methods and solutions to increase 

performance for KWA by featuring CBAs. Working with knowledge and associated activities 

by involving various communication network is challenging and always emphasizes on the 

communication effectiveness by referring to the concept of quality and quantity of 

communication. Measuring activities vary depending on the requirement and goal setting by 

the organization. For instance, a good performance of activities is identified based on effective 

feedback from a supervisor on the performance or the way employee manages with the 
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received information. Furthermore, prior research defines quality of communication by 

measuring latent variable such as clarity in information transferred, responsiveness, comfort 

(Liu, Chua, & Stahl, 2010), accuracy, timeliness, helpfulness, adequacy of communication 

flows (Mohr & Sohi, 1995), and communication contents (Matsumoto, Hanada, & Naka, 

2006). In contrast, prior research on quantity of communication contributing to KWA relies on 

the discrete variables measuring constructs such as frequency of communication (Leenders, 

Van Engelen, & Kratzer, 2003), two-way feedback and participation, the extent of formality 

e.g. structured, plan or routinized communication (Mohr & Sohi, 1995) and duration of 

communication (Franziska Tschan, 1995).  

 

The debate regarding quality over quantity in terms of contribution to the KWA is still 

ambiguous. As communication is a process rather than a static variable, it is regarded as a 

difficult organizational variable to measure. However, in an extensive body of research, 

quantity’s discrete variable such as the amount of communication (AOC) can be used as an 

indicator to determine characteristics of research variables associating knowledge activities 

improvement. For instance, determining spatial usage by knowledge worker in the workplace 

(Saji, Kato, Matsumoto, & Naka, 2006; Stryker, Santoro, & Farris, 2012a; Zhang, Munemoto, 

Yoshida, Matsushita, & Izato, 2011), identifying communication quality associated with 

activities improvement ( Mohr & Sohi, 1995; Leenders et al., 2003; Ramírez & Nembhard, 

2004) and controlling interruption within task execution (Adamczyk & Bailey, 2004; 

González & Mark, 2005; Mark, Gonzalez, & Harris, 2005). 

 

1.1.2 Defining AOC 

AOC in previous studies is referred as numeric measurements to gauge the impact of 

performance factor, socio-psychological factor and a physiological factor of the organization. 

Little studies have interpreted the term AOC from the aspect of workplace communication. 

The researchers merely discussed the causal effect of communication or measure a 

phenomenon related to the issues by producing a list of attributes, factors or criteria. Due to 

little empirical research on the significance of the matter in workplace communication, this 

research concentrates on the study of the amount of F2F communication in the workplace. 

Prior researches have referred AOC as a quantity of communication occurrence (Brown & 

Worland, 1991; Cohen, 1997; Dewett & Jones, 2001; Martins, Gilson, & Maynard, 2004; F. 
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Tschan, Semmer, Nagele, & Gurtner, 2000; Wang & Ko, 2012), nonetheless did not define 

what constitutes quantity of communication. The term ‘amount’ is ambiguous but some 

researchers have referred the AOC as frequency and duration of communication occurrence in 

a communication event (Genkai, Mizuno, Matsumoto, Naka, & Yamaguchi, 2007; Kato, 2004; 

Kimura, Ando, Watanabe, Kimata, & Ryoichi, 1992; Nishihama, Mizuno, Matsumoto, & Naka, 

2006; Watanabe, Ando, Kimura, Kimata, & Tazawa, 1992). The discussion of AOC in 

workplace communication relates the issues of values and outcomes of AOC (Mueller & Lee, 

2002a; F. Tschan et al., 2000). Some studies indicate that when AOC is developed to a certain 

level, it may impact organizational performance. Further, communication in the workplace is 

defined as a process of exchanging information by speaking, writing and other medium 

(Eunson, 2007). To conclude, the definition of AOC from the perspective of workplace 

communication in this study can be defined as “a quantity of frequency and duration of 

information exchange by verbal in communication events” 

 

1.2 The Problem Statement  

Much has been written on the effect of workplace communication on KWs activities; it is still 

a great challenge for companies to explore relevant methods on raising the activities of 

knowledge work. Knowledge work is highly cognitive and heavily dependent on the effective 

communication among organizational members. Through effective communication, members 

from various teams may increase the positive impact of cross-fertilization of generating new 

knowledge, ideas and insight as well as information exchange. In order for organizational 

member to be efficient in their cognitive abilities, some scholar agree that greater amount of 

communication may possibly support the process (Large, 2005; Mueller & Lee, 2002b; 

Stryker et al., 2012a; Zimmermann, Sypher, & Haas, 1996). They claimed that a greater 

amount of communication encourages information exchanged, reduces uncertainty and 

ambiguity, and simultaneously improves information quality and communication satisfaction.  

 

However, in contrary, there is also negative communicational influence where greater amount 

of communication may decrease the processes due to distraction (Leenders et al., 2003) and 

interruption (Adamczyk & Bailey, 2004) within task execution. For instance, a greater amount 

of communication may decrease the momentum and enthusiasm of creative and innovative 

idea rather than its original intention. It may become the causal effect to the fragmentation of 
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work, thus hindering the KWA improvement.  

 

Despite the controversial statement regarding the desired amount of communication in the 

workplace, recent studies have discovered that interpersonal communication in the workplace 

has also declined, specifically at collaborative engagement and dialogue level. It seems that 

KWs lack in the acquisition of communication skills, deficient in building relationship within 

working network, quality of delivery and responsiveness of communication’s information 

(DeKay, 2012; Weisman, 2010; Zachary, 2012). Communication level in the workplace has 

been classified into five stages, which comprises 1) monologue, 2) transaction, 3) interaction, 

4) collaborative engagement, and 5) dialogue, whereby dialogue is the most influential level in 

communication behavior (Zachary, 2012). Recent studies states that communication in the 

workplace has become a “one way conversation” and “satisfied contact” among employees 

has gradually declined. The reason may be due to the innovation in ICTs such as 

computer-mediated technology (CMC) which has reduced the most influential form of 

communication – face to face (Dewett & Jones, 2001; Martins et al., 2004), and provided 

minimum spatial affordance of communicative environment that is suitable for organizational 

working culture (Kupritz & Hillsman, 2011; Sailer, 2011; Stryker & Santoro, 2012). Although 

recent work style adapts to teleworking, telecommuting or implementing concept of ‘working 

anywhere’, office is still a place where all worker physically exists together and become 

productive by discussing, refining knowledge, which boost the quality of decisions and 

business ideas. Recent research addresses the physical environment as one of the many factors 

influencing KWA, which require further development (B. P. Haynes, 2008a, 2008b; Oseland, 

Marmot, Swaffer, & Ceneda, 2011; Stryker et al., 2012a), that may impact KWA. Although 

many scholars have written on the methods to design office that enhances interaction, 

creativity, innovation as well as KWA, the dearth of study from empirical evidence need to be 

fulfilled. 

 

From the discussion above, investigating spatial layout and work fragmentation from the 

perspective of amount of communication, may lead to the key finding for KWA 

improvement. Identifying these two factors that enable and hinder KWA, is perceived vital 

for improvement, stimulation and influencing the knowledge work (Bosch-Sijtsema et al., 

2009). Therefore, in conclusion, the issues that have been discussed in this section which 
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require further development for KWA improvement is featured based on three main points – 1) 

the perception of KWs regarding the AOC and its effect on knowledge work, 2) the 

characteristics of communicative physical environment, and 3) the impact of AOC in work 

fragmentation of KWs. 

 

1.3 The Aim and Objective of the study 

This research aims to investigate the contribution of physical environment (spatial layout) 

and behavioral environment (work fragmentation) to optimize the knowledge work 

activities in knowledge-based organization by focusing on the amount of communication 

among knowledge worker.   

 

The following research questions are developed for this study in response to the paucity of 

research: 

1. What is the current state of perceived AOC by KWs and what is the perception towards 

AOC in supporting knowledge work in the organization? (RQ1) 

2. What is KWs perception toward AOC in order to achieve better work performance? (RQ2) 

3. What are spatial layout’s (physical environment) characteristics that have a potential to 

facilitate communicative environment for knowledge creation process that may enable 

KWA improvement? (RQ3) 

4. What are the work fragmentation’s characteristics that may enable KWA improvement? 

(RQ4) 

 

Figure 3 depicts the conceptual framework used in this study to answer the research questions.  

 

Figure 3 The conceptual framework of the study 
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1.4 Review of Related Literature 

Knowledge work is a well-researched topic. However, knowledge work is difficult to measure 

and little consensus has been reached on elements that affect knowledge work activities on 

individual, team as well as organization. This section integrates recent literature on knowledge 

work activities (KWA) and provides an overview of the elements affecting it. 

 

1.4.1 The Knowledge Worker (KWs) and the Knowledge Work 

Along with the evolution, the nature of white-collar work changing from labor and capital 

intensive to the creation of knowledge capital. This can be seen where in 1920 the ratio of 

blue-collar workers to white-collar workers was 2:1, by 1980 the ratio was reversal to 1:2. The 

peak of the shift seems to have been in 1956, where the number of white-collar workers 

outnumbered blue-collar workers (Ramírez & Nembhard, 2004).  

 

The white-collar workers then known as knowledge worker (KWs) – the term popularized by 

Peter Drucker in his book, The Age of Discontinuity 1968. The term knowledge worker (KWs) 

has extensively been discussed in various disciplines; sociology, knowledge management, 

intellectual capital and economics, facilities management and even built environment. Various 

interpretation of knowledge worker is deduced accommodating concept in each discipline. 

The definition of knowledge worker (KWs) as discussed in relevant literature is explained in 

the following table (see Table 1): 

 

 

Table 1 Definition of knowledge worker (KWs) in various disciplines. 

Study Discipline Definition 

(P. F. 
Drucker, 

1999) 
Management 

Capital asset of the organization and have autonomy that 
entails responsibility, need to manage themselves. Mobile 
worker. 

(Scarbrough, 
1999) 

Strategic 
Management 

Worker, which nature of work is relatively unstructured and 
organizationally contingent, and reflects the changing 
demands of organizations more than occupationally, define 
norms and practices. 

(Pyöriä, 
2005) 

Sociology and 
Social 

Psychology 

Expected to use knowledge creatively, mastered a particular 
domain of knowledge and often deal with new technologies 
and their work is autonomous and unpredictable. 

(Davenport, 
Jarvenpaa, 
& Beers, 

1996) 

Leadership 
and 

Management 

Non-routine, complex and situation-specific and who have 
high degree of autonomy and control over their own work 
environments. Those who create knowledge or whose use of 
knowledge is a dominant aspect of their work. 
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Study Discipline Definition 

(Quinn, 
Anderson, & 
Finkelstein, 

1996) 

Business 
Management 

Professional intellect with cognitive knowledge (know-what), 
advanced skills (know-how), system understanding 
(know-why) and self-motivated creativity (care-why). 

(P. Drucker, 
1994) 

Intellectual 
Capital 

High level employees who apply theoretical and analytical 
knowledge, acquired through formal education, to develop 
new products or services 

(Ramírez & 
Nembhard, 

2004) 

Intellectual 
Capital 

Three classes of KWs 
1. KWs based on creation of knowledge work and 

innovation, e.g engineers, managers and inventors. Their 
work normally defines and performs task for the very first 
time and create tools that will be used by other KWs.  

2. KWs based on portable knowledge work, who use their 
knowledge in various scenarios, e.g software 
programmers. These KWs normally use their knowledge to 
perform a task that has been previously established.  

3. KWs based on specialty knowledge work, narrow but high 
quality, e.g architect. These KWs are expert in their field 
and not easily transferred to other areas. 

(Palvalin, 
Lönnqvist, 
& Vuolle, 

2013) 

Knowledge 
Management 

Require using their personal work time to think, 
communicate, read and carry out other knowledge-related 
tasks. 

 

Based on the aforementioned interpretation of KWs, definition of KWs focuses on several 

aspects:  

1) Capacity - mobile, high degree of autonomy, self-control of their work environments, 

unpredictable, unstructured and organizationally contingent, complex,  

2) Ability - to use knowledge creatively, mastered a particular domain of knowledge, 

self-motivated creativity, cognitive knowledge, system understanding, apply 

theoretical and analytical knowledge,   

3) Skills – often deal with new technology, develop / create new tools, product and 

services 

4) Ambiguous work process - planning, acquiring, searching, analyzing, organizing, 

storing, programming, distributing, marketing, deciding, and numerous other task and 

intangible output. 

 

1.4.2 Knowledge Work and Knowledge Creation 

The emerging of KWs, also known as knowledge-based society was due to the global 

economy shift from industrial to information and knowledge-based economy, the era where 
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organization creates wealth and business growth based on knowledge and information. The 

office work becomes more knowledge-intensive and intellectually complex. In general, there 

is no specific definition of knowledge work. However, many scholars agree that knowledge 

work is less tangible than manual work, thus the KWs knowledge and intellectuality 

encompasses the means of production. For further understanding, Table 2 illustrates the 

interpretation of knowledge work by scholars in various fields. 

 

Table 2 Description of knowledge work  

Study KW Category Description 

(Murakami, 
2010) 

Work activities Three stages of KW 
1) Information processing – activities of performing 

knowledge information from paperwork and routine 
processes;  

2) Knowledge processing – activities of searching and 
processing knowledge information; and  

3) Knowledge creation – activities of performing value 
creation and innovation 

(Davenport 
et al., 
1996) 

Work activities 
& acquisition 

1) Primary activity consists of the creating, packaging, or 
application of knowledge. 

(Röll, 
2004) 

Work activities KWA processes include: 
Finding information, organizing personal information, making 
sense of information, negotiating meaning, creating new ideas, 
establishing and maintaining personal network, collaborating 
in communities. 

(P. F. 
Drucker, 
1999) 

Acquisition Continuous innovation, know the task, continuous teaching 
and learning, quality output is at least as important 

 

Based on the definition of knowledge work from the above table, the activities of “creation”, 

“innovation” and “creating new ideas” are frequently mentioned. In the organizational 

knowledge management, those terms or activities are associated with process of “knowledge 

creation”. Among knowledge work implemented in the organization, this study concentrates 

on knowledge creation, as many organizations strategically foster knowledge creation as an 

approach to survive in the business agility and competitiveness. 

  

It is a challenge to seek solutions to increase worker`s knowledge activities for effective 

knowledge creation through cross-functional knowledge domains or different communities of 

practices, such as knowledge-based organization. Knowledge created in a workplace is based 

on the systematic activities commissioned from two dimension of knowledge as classified by 



 11 

Polanyi (1959) – the explicit and tacit knowledge. Explicit knowledge is defined as written, 

codified and formalized, whilst tacit knowledge is more internal, unformulated and difficult to 

transfer. The distinction of this knowledge is then developed and represented in various 

models and approaches. This study adopted SECI Model of knowledge creation developed by 

Nonaka & Takeuchi (1995). The SECI Model describes two types of knowledge: tacit 

knowledge, which is difficult to formalize and transfer, and explicit knowledge—knowledge 

that has been articulated and is transferable through formal methods. These two knowledge 

mutually interact with each other and continually rise in a dynamic spiral 

shape—ontologically from the lowest level of the individual to the highest level of the 

organization. These are presented as four modes of knowledge conversion (see figure 4): 

socialization (tacit to tacit - knowledge passed on through guidance, knowledge sharing, and 

observation), externalization (tacit to explicit – knowledge is codified into analogies, 

metaphors, hypothesis and models expressed through articulated mechanism and always 

codified into documents, manuals, etc.), combination (explicit to explicit – codified 

knowledge sources are created into new knowledge and more complex sets of explicit 

knowledge), and internalization ( explicit to tacit – knowledge is internalized, used and 

learned, and conveyed into user’s existing tacit knowledge).  

 

 

Figure 4 SECI spiral developed by Nonaka and Takeuchi (1995) 
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1.4.3 A Conceptual Framework and Empirical Research  

In reference to the main purpose of this thesis, this study intends to explore the contribution of 

spatial layout and work fragmentation (input / IV-independent variable) for KWs activities 

improvement by examining the amount of communication (output / DV-dependent variable). 

Accordingly, more important to the study is the perception of the amount of communication 

(henceforth stated as AOC) in the present office and its effect, towards KWs’ activities and 

performance. In this section, the fundamental study regarding AOC will be explained, 

followed by previous research of the spatial layout and work fragmentation. 

 

 The AOC – the more is better 

Research investigating the AOC could be traced back to the 1978, when the Katz and Kahn 

presumed that most of the problem occurred are considered to be due to lack of 

communication in the office. Furthermore, they noted that, the flow of communication should 

be increased in order to obtain relevant information (Katz & Kahn, 1978). Statement 

submitted has invited misunderstanding and confusion to the workplace communication’s 

studies. Many scholars disagreed that effective communication deters the assumption of 

obtaining improved communication by expressing the limits to the extent of communication, 

which can be received, coded and effectively handled by an individual. Hence, factors such as 

completeness of information transferred, coping with the contents conveyed, clarity of 

message, concrete and correct information are regarded as considerable points for effective 

communication among KWs. However, many findings in previous studies specify that 

sometimes, gaining an effective communication becomes barrier to KWs due to lack of 

communication skills, insufficient knowledge of the subject, conflicting messages and 

complexities in relaying information. Therefore, acquiring greater amount of communication 

may be one of the solutions to encounter the problem. Moreover, the uncritical acceptance 

among many researchers and practitioners that more communication is better drive the 

metamyth across organization. 

 

On-going discussion on the assumption of obtaining “more communication is better” in the 

workplace extensively is based on two topics: 1) the importance of communication in 

organization, and 2) the need in attaining more communication. The importance of 

communication function in the workplace can be described as following: 
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 As a better way to understand organization’s condition and as a channel to achieve 

objectives of the organization. 

 The exchange of information and the transmission of meaning. 

 Molding an effective and efficient organization. 

 As a mode of transferring thought and feeling from sender to receiver. 

 As a positive move in dealing with organizational problems. 

 Linking individual, groups, machines, tasks, authority levels, experts and 

organization’s functions. 

Meanwhile, the necessity for increased communication in the workplace can be due to: 

 The desire for increased and improved information flow through the communication 

channel. 

 To reduce uncertainty and ambiguity in the information transferred or shared among 

KWs. 

 To encourage information exchange and uncertainty reduction on non-routines task. 

 To improve knowledge sharing and information absorption. 

 

Besides the aforementioned points, another aspect that may supply to the increased 

communication is the social relationship in the workplace. With the notion that inter-personal 

social relationships are valued, it may bring greater impacts on the amount of communication 

carried in the organization. The relationship, which is also known as ‘social network’, may 

often be viewed as a value driven during information exchanged as well as communication 

carried out during work-related activities conducted in the workplace. These are often viewed 

during knowledge sharing, mentoring, workplace learning, brainstorming, finalization of work 

as well as improving skills and own understanding toward work and task given. Moreover, the 

structural distinction of social network may also provide variability in the AOC conducted at 

each knowledge work. To acknowledge, Baran (1964) has introduced three types of 

communication networks: 1) centralized, 2) decentralized, and 3) distributed networks which 

are represented in illustrated structural form, combination of nodes and link lines as shown in 

figure 5. Accordingly, the investigation on knowledge work respective to the type of 

communication network may give a clue on the required amount of communication needed 

(Smedlund, 2008). For instance, decentralized communication network with many structural 

branches and weak link may represent communication with non-related individuals. This type 



 14 

of communication structure can be thought of as being at an early stage of a new innovation, 

where KWs trying to accumulate information from heterogeneous resource such as product 

consumer. While distributed communication network may seems to appear in a stable and 

trustworthy atmosphere, e.g. lifelong learning, sharing knowledge and personal growth, where 

KWs seeking advice on the task given from the established relationship such as superior, 

colleagues or team members. Furthermore, centralized communication network may represent 

the communication around the central KWs, e.g. a manager who knows what other KWs in the 

network are doing. 

 

 

Figure 5 Three types of communication networks as according to Baran (1964) 

 

 Physical Environment for Successful Interaction 

As discussed in the previous section, organization is seeking for better communication for an 

improved understanding in the situation at hand for a successful achievement. Therefore, a 

related factor that may enhance the communicative environment as well as KWA improvement 

is related to the workplace physical settings provided. As this research focuses on an improved 

communication in the workplace, the focus is to use AOC as a mediator to determine 

characteristics of workplace spatial space that facilitates communicative environment for 

knowledge work.  

 

Several proposed models by organizational theorists such as Becker, Steele and Sundstrom in 

the 1980’s have indicated that communication in activities of primary work are affected by 

physical structures (Hatch, 1987; Mahbub Rashid & Zimring, 2005). From workplace 
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literature, there are two particular models that indicate the relationship between 

communication and workplace spatial settings: the ‘flow model’ and ‘serendipitous 

communication model’ (Peponis et al., 2007; Stryker, 2004). Flow model indicates that the 

office spatial settings should reflects the flow of information by placing physical proximity for 

people who need to be adjacent to each other. Whilst, serendipitous model proposed that by 

providing informal interaction hub such as refreshment area, lounge or leisure area, and aids 

individuals to increase their communication outside of their normal working pattern.  

 

Other than transferring information among employees, recent studies on working pattern show 

that in knowledge-based and creative work based organizations, communication is preferred 

as a medium for transferring knowledge. Gaining new knowledge from another colleague 

through face-to-face communication could enhance the knowledge base, but to enrich the 

knowledge, employees need to be more engaged in communication by choosing to collaborate 

or working together to acquire better understanding and familiarity of the information. Apart 

from that, key reasons for communication in workplace cited by scholars are (Igarashi, 

Mizuno, Matsumoto, Naka, & Yamaguchi, 2007; Matsumoto, Yasunobu, Naka, & Yamaguchi, 

2006): 

• Sharing knowledge/information – a process involving insight, intuition and 

thoughts based on substantive understandings 

• Making decisions – a process to draw a conclusion, determination, tend towards 

new direction and agreement 

• Generating ideas – a process of generating thought and imagination, delivering 

concept  

• Know how/resolving problems – a process of developing skills, learning 

difficult and challenging techniques 

• Motivation – ambition to achieve something, inspiration and encouragement 

• Socializing – a social interaction process 

Above studies acknowledge the importance of providing spaces for both supporting work 

process and encouraging F2F communication among employees. AOC plays an important role 

in spatial settings in the workplace. The study on AOC assists in identifying the utilization of 

space, determining function of space and design guideline in order to produce optimum spatial 

design with respect to communication activities. For further understanding, the empirical 
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studies in physical environment concerning communication are studied (refer Table 4). 

 

Table 3 Empirical studies concerning amount of communication  

Author (year) Field 
Studied 

Spatial 
Variable 

Measurement Benefit identified in 
the study 

(Appel-Meulenb

roek, 2010) 

Office 

(open plan 

and 

enclosed 

space) 

Co-presence Frequency of 

communication 

occurrence  

The positive amount of 

knowledge sharing 

activities between 

colleagues  

(Ding, 2008) Office 

(open 

plan) 

Privacy Communication 

measured as 

disruption 

variable 

Both visual and 

acoustical privacy 

needed in open plan 

office setting. 

(Genkai, 2006) Office 

(open 

plan) 

Fix seating, 

free-address and 

home-address 

Amount of 

communication 

occurrence 

Spatial settings 

preference and spatial 

usage related to 

communication behavior 

(Hatch, 1987) Office  Physical barrier – 

partitions and 

doors 

Communication 

as interaction on 

task activities 

Professional-technical 

workers have more 

interaction on task 

activities at an enclosed 

work space than those 

lacking physical barriers 

(Matsumoto, 

Hanada, et al., 

2006) 

Office 

(open 

plan) 

Office layout  amount of 

communication 

occurrence 

Spatial requirements 

based on contents of 

communication 

(Oseland et al., 

2011) 

Office  Quality of 

interaction zones 

(accessibility, 

privacy, usability, 

comfort, quality); 

Visibility; space 

interaction; office 

layout 

Amount of 

communication 

occurrence 

Spatial characteristics 

facilitating interactions 

for organizational 

creativity and innovation 

(Sailer, 2011) Creative 

office 

(advertisin

g) 

Office layout Communication 

pattern; amount 

of 

communication 

Spatial configuration 

facilitating 

communicative space for 

creativity 

(Saji et al., 

2006) 

Office  Space level 

(building, floor, 

room, 

workstation) and 

office layout  

Amount of 

communication 

occurrences 

Layout for activating 

communication 

(Sommer & 

Augustin, 2007) 

Office  Workspace 

orientation 

Amount of 

communication 

occurrences 

Effect of communication 

in facing in and facing 

out orientation in 

cubicle, e.g. 

confidentiality, 

distraction, etc. 

(Stryker, 

Santoro, & 

R&D 

pharmaceu

Workstation 

visibility; type of 

Communication 

event 

Spatial settings as factor 

creating collaboration 
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Author (year) Field 
Studied 

Spatial 
Variable 

Measurement Benefit identified in 
the study 

Farris, 2012b) tical office workstation; 

physical design 

features that 

encourage f2f 

communication 

opportunity 

(Zhang, 

Munemoto, 

Yoshida, 

Matsushita, 

Takai, et al., 

2011) 

Office 

(architectu

re) 

Overall space in 

selected working 

territory 

Amount of 

communication 

Pattern of spatial usage 

based on the presence of 

partition and without 

partition using UWB 

sensor network 

(Zhang, 

Munemoto, 

Yoshida, 

Matsushita, & 

Izato, 2011) 

Office 

(architectu

re)

  

Overall space in 

selected working 

territory 

Amount of 

communication 

Pattern of spatial usage 

based on movement and 

stay in territorial and 

non-territorial space 

using UWB sensor 

network 

 

1.4.4 The Work Fragmentation 

Apart from the prerequisite for more communication in the workplace, the negative impact 

caused by the subject matter also becomes a concern. Earlier on, AOC has been described as 

delivering negative communicational influence through distraction and interruption within 

task execution, which also reduces the momentum and enthusiasm of the original intention. 

Furthermore, with increased volume of communication, KWs sometimes may receive 

information overload and once unable to decide of which may carry the valuable input for the 

task at hand. This scenario can be disquieting to the improvement of the KWA. 

 

Recent studies have shown significant increment in how communication may cause ‘work 

fragmentation’ within KWs’ work or in the task execution. Work fragmentation can be 

classified under work environment of KWA components. Although the perception may lead to 

the negative effect towards KWA improvement, but if the scenario is well managed, the 

strategy improvement for maintaining continuity for activities that are fragmented may guide 

to successful outcome. Before further discussion of the AOC intervention in work 

fragmentation take place, the explanation regarding the whole concept of work fragmentation 

and its contribution as components leading to KWA improvement is discussed in this section 

by referring to Figure 6. 
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Research on knowledge worker (KWs) has a long history and facing highly demanding, and 

complexity workload are just part of the nature of work. With such work scheme, KWs are 

vulnerable to the nature and complexity of fragmented work that also affects their 

performance. In this study, work fragmentation can be defined as segmented work due to a 

break in continuous activity and is affected by their interaction with others, how they are 

interrupted and how their work resumed. The work is seen as fragmented when either 

interruption or task switching is distracting KWs’ working sphere. Working sphere is a unit of 

work that has a set of interrelated events, which share a common motive (or goal), involves 

the communication or interaction with a particular constellation of people, uses unique 

resources and has its own individual time frame (González & Mark, 2004). Working sphere 

has two classifications (Mark et al., 2005): - 1) Short-term working sphere – knowledge work 

that has a short period length, e.g. preparing a presentation document. 2) Long-term working 

sphere – knowledge work that require long period length, e.g. development of software 

component. Moreover, the task scenario for working sphere is either single task or multiple 

task at one time. On the other hand, working sphere work components can be classified as 

main work and subset work. The main work is considered central when it is a primary 

importance and KWs carry high responsibility for it to be done, and otherwise for peripheral 

(Dabbish & Gonzalez, 2011). Gonzalez and Mark (2004) have categorized the subset work 

into metawork, personal and unknown. Metawork is associated to management of all work 

such as organizing to do list or checking work activities. Personal work is activities that are 

linked to individual such as lunch or washroom break, while unknown work referred to 

activities that cannot be categorized. 
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Figure 6 Framework of work fragmentation lead to the KWA improvement 

(Adopted and modified from Mark et al., 2005) 

 

As mentioned earlier, work is seen as more fragmented when frequent task switching and 

interruption occurrs. Interruption cause is commonly derived from several factors such as 

people (Bailey, Konstan, & Carlis, 2001; Harr & Kaptelinin, 2007), ICTs (Bailey, Konstan, & 

Carlis, 2000; Czerwinski, Horvitz, & Wilhite, 2004), office environment which includes noises, 

people walking, nearby conversations, etc.(Sykes, 2011), company policy such as organizing 

desk at the start and end of working day and work style, for instance work that has high 

mobility which require KWs to move from one place to another.  

 

Preliminary work regarding interruptions as causal effect to work fragmentation has focused 

more attention and discussion from HCI (human computer interaction) field. The recent 

discussion as shown in Table 5 on work fragmentation basically demonstrated the causal 
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factor mostly derived from people. Two variables mostly discussed as the reason for 

fragmented work, are interruptions and task switching. Although some researches evaluated 

fragmented work by measuring communication in the studies, the scarcity in the studies in 

taking into account the AOC (frequency of communication occurrence and its duration) and its 

underlying reasons creates a gap in the current studies. Therefore, further investigation on the 

mentioned aspects is essential to the improvement of KWs activities in terms of KWs’ 

workflow, work process, psychology and behavior. 
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Table 4 Recent empirical studies on work fragmentation and control method to improve KWA 

Author 
(year) 

Field Studied 
(Population) 

Variables measured Research 
Method /  

Result/ Remark Solution / Control Method 

(Czerwinski et 

al., 2004) 

Office  

(variety KWs) 

Task complexity, task duration, 

length of absence, number of 

interruptions, task type that 

influences the perceived difficulty 

of switching back to task. 

Degree and types 

of multitasking and 

interruptions using 

diary study method. 

 Methods for capturing and remembering 

representations of tasks may be valuable 

in both reminding users about suspended 

tasks, and in assisting users to switch 

among the tasks. Examples of such 

methods include time-centric 

visualizations and tools that can record, 

and reconfigure upon demand, the 

layout of multiple windows of content 

and applications that comprise a task. 

(Dabbish & 

Gonzalez, 

2011) 

Office  

(variety KWs) 

Working spheres’ components, 

self-interruption events, task 

switches 

Shadowing method.  1) Different organizational environments led to 

different amounts of self-interruptions; 2) Higher rate 

of self-interruptions and external interruption at open 

office environment; 3) Self-interruptions (18%) and 

external interruptions (22%), task switches (60%). 

Consider the self-interruptions trend and 

pattern. 

(González & 

Mark, 2004) 

Office 

(n=14, business 

analyst, manager, 

developers) 

Work event (desk work, phone, 

e-mail, schedule meeting, 

unscheduled, other); type of 

interruption; duration; type of 

working sphere; artifacts 

Shadowing method.  1) Working sphere highly fragmented and people spend 

average 11.5 minutes before task switching; 2) 

interruptions can range from 2 up to 40 minutes mainly 

verbal interruptions, which internal – self-initiated 

switching/interruptions, and external – cause by others;  

1) Artifacts always appear in a visible 

spot of the working space so they can be 

consulted constantly and also as 

reminder; 2) work on single sphere until 

complete; 3) prioritize the urgent matter; 

4) scheduling systems 

(Mark et al., 

2005) 

Office 

(n=24, software 

developers, financial 

analyst, managers) 

Working sphere (WS) segments, 

interruption events – self 

interruption (interaction, artifacts 

and technology used, abandoned 

work in the middle of event) 

Ethnography 

method – 

observation, long 

interviews and 

shadowing. 

 

Goal – understand comprehensively how test subject 

managed activities and fragmented work. 

1) Interruptions - central work (60.3%), peripheral 

work (41.7%); 2) time length of WS segments – 12min 

40s; 3) fragmentation on collocated (58.4%) and 

distributed work (41.6%); 4) type of interruption – 

external (38%) and internal (62%); 5) resumption of 

interrupted work – 77.2% on same day, 25min before 

resume main WS; 6) work fragmented have shorter 

duration in the morning than afternoon. 

Suggestion of ICTs to support 

multitasking including fast-task 

switching and the easy retrieval mental 

context – 1) group-oriented systems 

(Teamrooms and Orbit); 2) 

individual-oriented supporting 

multi-tasking (GroupBar, UMEA, 

TaskMaster, Kumira and TaskGallery) 

(Mark, Gudith, 

& Klocke, 

2008) 

University in 

German 

(n=48, students –

psychology, 

medicines/science & 

mathematic/engineer

ing/IT) 

Interruptions, duration of task 

performed, subjective workload 

using NASA TLX and personality 

measures 

Experimental 

design – stimulated 

office environment 

in the lab by using 

email task. 

1) Any interruptions introduces a change in work 

pattern; 2) interrupted work is performed faster; 3) 

interruptions lead people to change not only work 

rhythms but strategies and mental states; 4) after 20 

minutes interrupted performance, significantly higher 

stress, frustration, workload, effort and pressure 

reported. 

Technology could be used to keep track 

of and control interruptions. 
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Author 
(year) 

Field Studied 
(Population) 

Variables measured Research 
Method /  

Result/ Remark Solution / Control Method 

(Sadler, 2011) Office in Australia 

(n=608, random 

sample on permanent 

employment and org 

of more 50 

employees) 

Fragmentation work by worker 

type, per industry sector, degree 

of fragmentation, pitfall and 

benefit 

Online survey  Goal – to explore the impact of different degrees of 

work fragmentation. 

1) Degree of fragmentation – low (67%) of two worlds 

worker, moderate (14.5%) of distributed scheduler, 

high (5.5%) of frequent divider and other (13%) of 

fully blended worker; 2) pitfalls of fragmented work – 

negative health consequences, stress, intrusion of work 

on personal time, difficulty in setting boundaries, 

difficulty in keeping track of hours worked; 3) benefits 

of work fragmentation – effective use of work time, 

time to relax and exercise, space outside work, 

flexibility to manage personal responsibilities, good 

work-life balance. 

Technology support for fragmentation – 

1) portable technologies; 2) remote 

network access; 3) using personal 

devices for work; 

(Sykes, 2011) Office 

(n=12, software) 

1) Types of interruptions 

(telephone, instant messenger cum 

reminder apps, colleague initiated 

discussion and environment 

distraction; 2) interruption details 

(time, type, contextual 

information); 3) the cost (time, 

perceived irritation/disturbance to 

participant); 4) the resumption lag 

time 

Field observation Goal – identify types of interruption in collaboration 

work that occur during office software related 

activities. 

1) Average interruption length for associate/staff level – 

colleague (60 min), messenger (1.2 min), email (12 

min), telephone (0 min); 2) average interruption length 

for technical lead/senior developer level – colleague 

(2.8h), messenger (30 min), email (1.8h), telephone (42 

min); 3) distraction encountered – associate/staff level 

(228 times), technical lead/senior developer level (158 

times);  

a) reduction of computer-based 

interruptions – 1) email – customize the 

settings; 2) email message – keep short 

and sweet; 3) instant messaging – only if 

necessary; 4) self-imposed task 

switches. 

b) reduction of other interruptions and 

distraction – 1) physical workplace 

environment – well designed and 

structured; 2) high traffic areas –  

aware of their impact; 3) ear buds/ 

headphones; 4) back in 10 minutes; 5) 

quiet meeting rooms; 6) background 

music; 7) educate employees; 8) office 

organization and restructuring 
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1.5 The Significant and Implication of the Study 

Although the study on the factors of KWA improvement has a long history in the academic 

research, there is still much work that requires to be enhanced. Based on the literature 

reviewed in the previous section, current research has yet to catch up with some variables that 

are being used to determine the characteristics underlying in the components of KWA 

improvement. This study focuses on the AOC and aims to fill in some gaps the currently exist 

in the research and aids to contribute in the knowledge discussed as well as build a foundation 

for future research in enhancing knowledge worker activities. 

 

If organization are to renew their strategy to improve the activities of knowledge worker, the 

three aspects comprises of perception towards AOC in the current workplace together with its 

effects, and enabling-hindering factors of KWA activities must be analyzed. In this study, the 

enabling–hindering factors refer to the communicative physical environment and the work 

fragmentation. This study will also be significant insomuch as it will provide information 

about the characteristics of KWA components that could be applied in workplace design and 

its tendency towards organizational behavior.  

 

1.6 Outline of the Thesis 

In order to answer the research questions posted in earlier section, the current research intends 

to explore the three aspects that enable and hinder KWA improvement with respect to 

workplace communication through the following structure (refer Figure 7).  

 

Figure 7 Outline of the thesis in relations to the conceptual framework of the study 
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First of all, this thesis is arranged into five chapters. Chapter 1 has describes the research 

background, research problem, aims and research questions, and reviews the relevant literature 

in the field of knowledge work and workplace communication from a variety of disciplinary 

background. This chapter also discusses the concept of KWA components that may enable or 

hinder knowledge worker activities from general perspectives. The relevant literature 

highlighted in this chapter discusses independent variables (spatial layout and work 

fragmentation) and dependent variables (AOC) that is considered as one of KWA components. 

In order to understand the perceived AOC by KWs and their perception towards AOC to 

improve their activities and for better work performance, the survey and details of the study is 

discussed in Chapter 2. Chapter 3 explores the characteristics for communicative 

environment in the workplace by investigating spatial characteristics for knowledge work. 

This chapter discovers the spatial characteristics that encourage or impeding communication 

among KWs. Chapter 4 investigates the characteristics of communication that cause work 

fragmentation. It also reveals the results of control methods and solution practices by KWs in 

order to maintain or enhance momentum of the activities. Finally, Chapter 5 discusses the 

conclusion of the study with a summary of main points from each chapter and lists the major 

observations arising from the executed research. It is also discuss the implication, research 

limitation and suggestions for future research agenda. 
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Chapter 2: KWs’ Perceived AOC and Perception toward AOC in the Workplace 

 

2.1 Introduction 

Debate among scholars regarding the need for having more communication in order to gain 

effective communication has not been extensively discussed in management study. Therefore, 

looking at the present condition may provide a clue to the current condition of perceived AOC 

in the workplace by KWs. Since KWs need to socialize and communicate with various levels 

of people inside and outside of the organization to complete task at hand, the perceived AOC 

might be different compared to ordinary worker. The study also intends to investigate the KWs 

perception towards AOC upon achieving work effectiveness. In other words, how KWs reacts 

in quantity of communication to improve their KWA. The study on the perception and 

perceived AOC by KWs is important because it may provide insight on the conflict between 

the qualities over quantities of communication practices in the workplace.  

 

2.2 Research Aim, Method and Analysis  

This chapter aims to investigate the KWs perception on the perceived amount of 

communication (AOC) in the workplace with guidance from the following question, method 

(data sources) and analysis (refer Table 6). 

 

Table 5 Research overview of chapter 2 

Question Objective Data Sources Analysis 

1) What is the 
current state 
of perceived 
AOC by KWs 
in the 
organization? 
(RQ1) 

To investigate 
the perceived 
AOC by KWs in 
the workplace 
according 
demographic 
characteristics. 

Questionnaire section 2 
• 6 items 

Descriptive statistics 
analysis 
• Frequencies and 

percentage 
• Percentage to 

represent the 
perceived AOC 
according to age, 
gender, field of 
work and post 

2) What is KWs 
perception of 
the existing 
AOC in 
supporting 
knowledge 
work in 
organization? 
(RQ1) 

To investigate 
the perceived 
AOC on the 
knowledge 
creation behavior 
using SECI 
Model. 

Questionnaire section 3 
• Socialization (4 

items) 
• Externalization (4 

items) 
• Combination (4 

items) 
• Internalization (4 

items) 

Descriptive statistics 
analysis 
 Mean and standard 

deviation 
 Mean will indicate 

KWs perceptions 
about perceived 
AOC on knowledge 
creation activities. 
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3) What is KWs 
perception 
toward AOC 
in order to 
achieve better 
work 
performance? 
(RQ2) 

To investigate 
KWs’ perceived 
AOC in order to 
achieve better 
work 
performance (to 
gain high KWA). 

Questionnaire section 4 
• Job Attitudes (7 

items) 
• Social Psychology 

(6 items) 
• Motivation (5 items) 
• Organizational 

Culture (5 items) 
 

Multivariate statistics 
analysis and Descriptive 
analysis 
• Factor analysis 
• Mean and Standard 

Deviation 
• Mean will indicate 

KWs perception / 
attitude towards 
having high AOC.  

 

2.3 Research Design 

Quantitative approach was used in the study to grasp the perceived AOC by KWs in the 

current situation in the workplace. The primary data was carried out using questionnaire via 

web survey. A set of questionnaire was developed with the intention to investigate whether 

having more communication is better in knowledge-based organization. The questionnaire 

comprises of four sections – 1) the study intends to capture the demographic data of 

respondents; 2) the study intends to measure the level of communication between the 

respondent and fellow colleagues in the same unit and different unit. This section focuses on 

the general amount of communication perceived in a day; 3) the study intends to investigate 

the perceived AOC in knowledge creation behavior; and 4) the study intends to investigate the 

perception towards AOC associating KWs relative effects against job attitudes, social 

psychology, motivation and organizational culture. The framework of the questionnaire survey 

for this study is shown in Figure 8. 

 

The items in questionnaire were designed separately for each section. Since section 1 and 

section 2 were designed with intention to understand the demographic of the sampling and the 

present situation of perceived amount of communication in a day, both does not relates to the 

theoretical assessment and empirical assessment shown in the framework (refer to Figure 8). 

In contrary, for section 3 and section 4, although both sections were designed with different 

objectives, the development of questionnaire design applies almost the same method. However, 

section 3 does not undergo factor analysis process because the validity of questionnaire has 

been proven since it was adopted and modified from other study (Schulze & Hoegl, 2008).   
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Figure 8 Framework of questionnaire survey 

 

2.3.1 Sample and Data Collection 

The target population of this study was KWs from knowledge-based organization. The 

sampling technique used was purposive sampling (also known as selective sampling) because 

the unit investigated (KWs) were population that are of interest in this research. Respondents 

of the survey were approached based on active connection in workplace design circle and 

association. Questionnaire was distributed through email and web-based via Google survey. In 

total, 153 respondents responded to the survey, however, due to inaccuracy of data obtained, 8 

were eliminated, thus the response rate was 94.8 percent. Several reasons the data were 

unacceptable for the use of study, due to incomplete data, inability to understand (or follow) 

the instructions and have little or no variance in the responded answer.  
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2.4 Research Method and Results 

2.4.1 Section 1 Questionnaire: Demographic Characteristics of Respondents 

Table 7 shows the demographic characteristics of respondents in the study. Demographic 

characteristics were divided into type of industry and respondent’s post. 

 

Table 6 Demographic characteristics of respondents 

Characteristic N % 

Type of Industry   
Marketing / wholesale / retail trade 6 4.1 
Manufacturing  9 6.2 
Education and Learning Support 11 7.6 
Service / Sales 13 9.0 
Architecture / Design 63 43.4 
Research / R&D 14 9.7 
Other 29 20.0 
Respondent Post   
Executive / Director 12 8.2 
Manager 7 4.8 
Section manager / Assistant Manager 9 6.2 
Senior Supervisor 18 12.3 
Supervisor 16 11.0 
General Worker 60 41.1 
Other 24 16.4 
Total Respondent 145 100 

 

 

2.4.2 Section 2 Questionnaire: Perceived AOC by KWs in the Workplace 

Questionnaire in section 1 was design to investigate the current perceived AOC by KWs in the 

workplace. Perceived AOC by KWs in a day was measured according to demographic 

characteristics. The pattern of perceived AOC was based on the average general 

communication exchanged in a day. The pattern of communication was investigated into three 

types – 1) short communication (less than 5 minutes), which has been justified in many prior 

study; 2) moderate communication (5-30 minutes), which assumed as considerable AOC when 

conducting discussion; and 3) long communication (more than 30 minutes). All patterns were 

applied to the same unit (team, department or section) and non-unit of communication partner. 
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 Perceived AOC by KWs According to field of work. 

The Perceived AOC of Short Communication (Less than 5 Minutes) 

KWs in all type of industries have short communication both with the same unit and non-unit 

of communication partner (refer Figure 9). Details are as following: 

- KWs have 13.8% (less than 5 times), 42.8% (5-10 times), 24.8% (10-20 times) and 18.6% 

(20 times and above) of communication occurrence within the same unit of 

communication partner. KWs have 54.5% (less than 5 times), 31.0% (5-10 times), 11.0% 

(10-20 times) and 3.4% (20 times and above) of communication occurrence with the 

non-unit of communication partner.  

- In conclusion, KWs have more communication frequency with members from the same 

unit compared to non-unit. Most KWs have an average of 5-10 times of communication in 

a day. Marketing / wholesale / retail trade industry is perceived to have high AOC (20 

times and above) both within the same unit (33.3%) and non-unit (16.7%) of 

communication partner, even though it was represented in small number of respondents 

compared to architecture / design industry. The reason can be assumed was due to KWs 

domain work, where they need to deal with loads of people such as product consumer to 

fulfill task at hands.  

 

Figure 9 The AOC of short communication according to field of work 
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The Perceived AOC of Moderate Communication (5-30 Minutes) 

KWs in all type of industries have moderate communication both within the same unit and 

non-unit of communication partner (refer Figure 10). Details are as followings: 

- KWs have 39.9% (less than 5 times), 34.5% (5-10 times), 17.2% (10-20 times) and 9.0% 

(20 times and above) of communication occurrence with communication partner from the 

same unit. KWs have 57.2% (less than 5 times), 23.4% (5-10 times), 4.8% (10-20 times) 

and 2.1% (20 times and above) of communication occurrence with the non-unit of 

communication partner. 

- In conclusion, KWs have more moderate communication with members from same unit 

compared to non-unit.  Most KWs have average of less than 5 times of communication in 

a day for this type of communication. Marketing / wholesale / retail trade industry is 

perceived to have high AOC (20 times and above) both within the same unit (33.3%) and 

non-unit (16.7%) of communication partner, even though it was represented in small 

number of respondents compared to architecture / design industry. The reason can be 

assumed due to KWs domain work, where they need to deal with various group of people 

such as product consumer to fulfill task at hands.  

 

Figure 10 The AOC of moderate communication according to field of work 
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The Perceived AOC of Long Communication (More than 30 Minutes) 

Many KWs in all type of industries were perceived to have long communication with 

communication partner at an average from 1 to 10 times in a day (refer Figure 11). Details are 

as followings: 

- KWs with no communication at all within the same unit were at 13.8%. KWs with long 

communication found at 54.5% (less than 5 times), 31.0% (5-10 times), and 0.7% (10-20 

times) of communication occurrence with the same unit of communication partner. KWs 

with none long communication was 36.6%, 44.8% (less than 5 times), and 18.6% (5-10 

times) of communication occurrence with the non-unit of communication partner. 

- In conclusion, KWs have longer communication with members from the same unit rather 

than non-unit. Most KWs who performed long communication were perceived to have less 

than 5 times of communication in a day. Research / R&D (78.6%) industry was identified 

to have the highest in this range within the same unit, while service and sales with the 

non-unit of communication partner. KWs from field of education have a high AOC (10-20 

times) with the same unit of communication partner.  

 

 

Figure 11 The AOC of long communication according to field of work 
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 Perceived AOC by KWs According to Respondent Post. 

The Perceived AOC in Short Communication (Less than 5 Minutes) 

All KWs at all level spend their time at short communication in a day with differing quantity 

of communication occurrences (refer Figure 12). Details are as following: 

- In average, KWs were found to have 5-10 times communication (42.8%) a day with the 

same unit of communication partner. Section manager / assistant manager (66.7%) were 

found to be the highest KWs spending their time in this range. While on the highest 

frequency (20 times and above) shows that executive / directors (36.4%) have the most 

frequent AOC in a day.  The likelihood of these results may due to the greetings or 

grasping current situation by confirming things. 

- In average, KWs have less than 5 times (54.5%) of communication with non-unit partner 

in a day. General worker (68.3%) was seems to frequently communicate in this range. 

While manager (14.3%) was perceived to have the highest frequency of communication 

(20 times and above) in a day. The likelihood may due to the nature of domain work of 

manager who needs to deal with many people to comply job at hand. 

-  

 

Figure 12 Perceived AOC of short communication according to respondent’s post 
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The Perceived AOC in Moderate Communication (5 to 30 Minutes) 

Most KWs were perceived to have more communication with members in the same unit than 

non-unit in this range of communication. Further, 12.4% of KWs did not perform any 

communication with communication partner from the non-unit (refer Figure 13). Details are as 

following: 

- In average, KWs were found to have less than 5 times communication (39.3%) a day with 

the same unit of communication partner. Section manager / assistant manager (55.6%) 

were found to be the highest KWs spending their time in this range. While on the highest 

frequency (20 times and above) shows that manager (14.3%) have the most frequent 

communication spent in a day. The likelihood for this pattern may because of the 

knowledge work hold by manager such as generating ideas, resolving problem and 

making a decision, that require them to communicate more to achieve the goals of their 

task.   

- KWs have less than 5 times (57.2%) of communication with non-unit partner in a day. 

Other type of workers which not indicated in the questionnaire (66.7%) were seems to 

frequently communicate in this range. The same type of KWs (8.3%) also found to 

perceive the highest frequency of communication (20 times and above) in a day. The 

‘other worker’ in the survey can be assumed as KWs with variety of level post, come and 

forth at either superior level or subordinate at certain time. 

 

Figure 13 Perceived AOC of moderate communication according to respondent’s post 
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The Perceived AOC of Long Communication (More than 30 Minutes) 

13.8% of KWs at all level seems do not communicate more than 30 minutes with the same 

unit and non-unit (36.3%) of communication partner in the day of survey (refer Figure 14). 

Details are as following: 

- In average, KWs were found to have less than 5 times communication (54.5%) a day with 

the same unit of communication partner. Section manager / assistant manager were found 

to be the highest KWs spending their time in this range. While on the highest frequency 

(10-20 times) shows that other type of worker (4.2%) have the most frequent 

communication spent in a day.  

- In average, KWs have less than 5 times (44.8%) of communication with non-unit partner 

in a day. Section manager / assistant manager (66.7%) seems to frequently communicate 

in this range. General worker (23.3%) were found to perceive the highest frequency of 

communication (5-10 times) in a day. KWs seems to not have any long communication 

more than 10 times a day.  

 

 

Figure 14 Perceived AOC of long communication according to respondent post 
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 The Discussion 

The findings discover the results between the types of communication and demographic 

characteristics comprising type of industry and KWs post. The perceived amount of 

communication in a day by each field and each post has demonstrated a different result. The 

findings can be divided into three main points: 

1) KWs from various type of industry were perceived to have an average of 5-10 times 

(36.9%) of short communication (less than 5 minutes), and less than 5 times 

(48.2%) a day for moderate communication (5-30 minutes) and less than 5 times 

(49.7%) a day for long communication (more than 30 minutes). The industries that 

exchange high amount of communication in a day were from marketing / wholesale / 

retail trade, education and learning support, and service / sales industries. The reasons 

for marketing / wholesale / retail trade perceived to have high AOC due to assumption 

of KWs domain of work, where they need to deal with various people such as product 

consumer to fulfill task at hands. While, KWs in service and sales industry were 

assumed to deal with many people to offer or propose their product and services. 

Finally, the possibility of perceived high AOC by KWs from field of education was 

due to lectures, discussion with students, academic presentation or involvement in 

administration work. From here, it can be concluded that the nature of work domain of 

each industry that deals with different people were perceived to have high AOC in a 

day. 

2) The perceived AOC by KWs according to post is shown as the following table: 

Table 7 The summary of perceived AOC by KWs post (by most KWs) 
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3) The perceived AOC by KWs according to unit and non-unit of communication partner 

shows that KWs spent more communication with partner from the same unit 

compared to non-unit in all type of communication - short (42.8% versus 31.0%), 

moderate (39.3% versus 57.2%) and long (54.5% versus 44.8%). This can be 

illustrated from both variables (type of industry and KWs post). 
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2.4.3 Section 3 Questionnaire: Perceived AOC in Knowledge Creation Behavior 

 Method 

Section 3 was designed to investigate the perception towards AOC on knowledge work. The 

unit analysis for this section is the KWs. In this case, the SECI Model of knowledge creation 

was adopted. The questions in the questionnaire focuses on the activities which are 

categorized under SECI behavior, and adopted from Schulze & Hoegl (2008). The 

questionnaire was modified using data extracted from face-to-face semi-structured (a guided 

and open framework that allowed both interviewer and interviewee to discuss the topic in a 

flexible manner) interview conducted with researchers from research institution (6 persons) 

and interior designers (7 persons) from interior design firm. Interview was recorded and 

transcribed and coded using selective coding since the core constructs were identified at early 

stage. The questions were formulated and getting through variation of validity method 

(content validity, peer debriefing and pilot study) was conducted as suggested by Creswell 

(2003) to ensure the validity of items constructs. The measurement employed 5 point 

Likert-scale ranging from strongly disagree (1) to strongly agree (5). Then, Cronbach’s alpha 

was performed to measure internal consistency (scale of reliability) to see how closely related 

sets of items are as a group. The Cronbach’s Alpha values are described as follow: 

• α ≥ 0.9 Excellent 

• 0.7 ≤ α < 0.9 Good 

• 0.6 ≤ α < 0.7 Acceptable 

• 0.5 ≤ α < 0.6 Poor 

• α < 0.5 Unacceptable 

Nunnaly (1978) has indicated 0.7 to an acceptable reliability of coefficient and many scholars 

in social sciences used the value as an indicator for construct reliability. In this study, the 

questionnaire consists of construct of Socialization (4 items; Cronbach’s Alpha α = .764), 

Externalization (4 items; Cronbach’s Alpha α = .844), Combination (4 items; Cronbach’s 

Alpha α = .889) and Internalization (4 items; Cronbach’s Alpha α = .884).  
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 The Results  

Table 8 KWs perception of AOC on knowledge creation interaction (N =145) 

Question Mean SD 

Socialization   

Q1 

I spent a lot of time in personal communication than organized meeting 

with other people in the team (same unit / department / group) in order to 

discuss suggestions, ideas or solutions. 

3.41 1.004 

Q2 

I spent a lot of time in personal interaction than organized meetings with 

people from other organizations / divisions in the company in order to 

discuss suggestions, ideas and solutions. 

3.34 0.988 

Q3 

I spent a lot of time in intense discussions about suggestion, ideas or 

solutions, ideas or solutions in face-to-face meetings with people from 

other divisions / group projects in the company. 

3.49 1.021 

Q4 
I spent a lot of time in communication to understand a problem with 

people from other organizations / divisions in the company. 
3.48 1.035 

Externalization   

Q5 
I spent a lot of time reflecting collectively and framing our ideas or 

solutions with regard to customer / research needs. 
3.74 0.842 

Q6 

I spent a lot of time meeting and having discussion with competent people 

about ideas or solutions with regard to relevant technologies, skills and 

technical measures in work. 

3.61 0.907 

Q7 
I spent a lot of time meeting and having discussion with competent people 

about ideas or solutions with regard to customer / research needs. 
3.71 0.857 

Q8 

I spent a lot of time creating detailed descriptions (e.g. protocols, 

presentations, reports) containing newly developed knowledge about 

customer / research needs. 

3.60 0.923 

Combination   

Q9 
Focusing on the project, I am having a lot of communication with others 

and systematically edit the technical knowledge collected. 
3.86 0.825 

Q10 

Focusing on the project, I am having a lot of communication with others 

and systematically edit the knowledge collected about customer / research 

needs. 

3.83 0.858 

Q11 

Focusing on the project, I am having a lot of communication with others 

and systematically edit the knowledge about the procedure of creating 

novel product /research ideas. 

3.86 0.838 

Q12 

Focusing on the project, I am having a lot of communication with others 

and systematically edit the knowledge about the procedure of creating 

novel product / research ideas. 

3.82 0.895 

Internalization   

Q13 

I spent a lot of time having communication with others in trial-and-error 

(experimenting), thereby developing a sense for the feasibility of our 

thoughts regarding the functionality of the technology. 

3.74 0.848 

Q14 

I spent a lot of time having communication with others in trial-and-error 

(experimenting), thereby developing a sense for the feasibility of our 

thoughts regarding customer / research needs. 

3.65 0.894 

Q15 

I spent a lot of time having communication with others in trial-and-error 

(experimenting), thereby developing a sense for the feasibility of our 

thoughts regarding the procedure of creating novel product / project ideas. 

3.57 0.848 

Q16 
I spent a lot of time having communication with others to systematically 

test our theoretical knowledge about customer/ research needs. 
3.63 0.856 
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 The Discussion 

The majority of the questions elicited a positive response (socialization=38.5%, 

externalization=46.9%, combination=51.4% and internalization=41.9%) at agree level of 

Likert scale. It is evidence that KWs agree having higher amount of communication when 

conducting knowledge work, specifically when handling knowledge creation activities (refer 

Figure 15). The perception of having more AOC is more prominent at Combination activities 

(M = 3.84, SD = 0.740) (Q9 – Q12). It shows KWs perception to have more communication 

with other colleagues from either the same team/ group / department or not when comprising 

activities related to synthesizing data and accumulating knowledge for a novel ideas, and the 

needs of end user. Next, KWs believed to have more AOC is better when conducting activities 

related to Externalization (M = 3.67, SD = 0.728) (Q5-Q8). The activities involve interaction 

with competent people possessing relevant abilities and skills about generating new ideas and 

solution in accordance to the end user’s need (Q5 – Q7). Following, KWs prefer to have more 

communication when conducting Internalization activities (M = 3.65, SD = 0.743) (Q13-Q16). 

KWs seem to communicate with others when experimenting in order to develop sense toward 

the technology function, end user needs, and creating novel products or project ideas. Finally, 

KWs perception towards having more AOC falls under Socialization was the least of all SECI 

behavior modes (M = 3.46, SD = 0.740) (Q3-Q4), where KWs likely to interact with people 

outside the organization when discussing suggestion, idea and solution. 

 

Figure 15 Summaries of results in section 3 of questionnaire 
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2.4.4 Section 4 Questionnaire: The AOC effects on KWs 

The research began due to numerous claims of workplace communication having effects on 

activities; however, little evidence was found pertaining to amount of communication (AOC). 

In this section, the questionnaire was designed to grasp the lack of empirical evidence, and 

formed the basis of this research. The aim is to view the KWs perception towards AOC for the 

KWA improvement. The research question is; Does KWs exchanged high AOC for the KWA 

improvement? 

 

 The Method 

In this subsection, the research began with questionnaire design (refer Table 10) and followed 

by factor analysis to determine items of KWA improvement.  

 

Table 9 The chronology of questionnaire design for section 4 

Step Description 

1 
Conceptualization 
of constructs and 

items 

• To define the constructs of interest (Spector, 1991). 

• Constructs were defined based on literature review pertaining the  

KWA organizational components measuring from performance, 

socio-psychological and organizational factor’s perspectives. 

2 
Determine 

response choices 

• To determine the nature of responses available to respondents. 

• Use the ‘agreement’ response choice by applying a five-point 

Likert-type scale to measure the magnitude of agreement or 

disagreement, ranging from 1 (strongly disagree) to 5 (strongly 

agree). 

3 
Sorting for item 

refinement / 
dropping & 
examine the 

validity 

• The items and constructs were examined for content validity, which 

was done by a group of experts who examine each item and make a 

judgment, whether each items does measure the theoretical construct 

nominated. 

• The expert is a Professor specialized in workplace design from Kyoto 

Institute of Technology. 

4 
Pre-test and revise 

the survey 
instrument 

• 10 students from Naka Lab and 3 students from Kyoto University 

participated in the pre-test. 

• The instrument was revised due to some items that were difficult to 

understand.  

5 
Pilot test data 

collection 

• 30 students from DEM, Kyoto Institute of Technology were 

participated in the pilot test. 

• Two main factors were examined – 1) ambiguous and confusing 

items; and 2) items which could not be rated using the dimension 

chosen. 

6 
Item Analysis 

• Factor analysis was generalized based on findings from sample to a 

population. 

• Several items were dropped due to low reliability and similar factor 

loadings in 2 clusters. 

• Four factor extracted with final 23 variables loading and shown in 

Table 10. 

7 • Reliability coefficient alpha for new scale should be at least 0.70 
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Measure the 
reliability  

(Nunnally, 1978:245) or it may decrease to 0.60 in an exploratory 

research (Hair, Black, & Babin, 1998:118). 

8 
Questionnaire 

finalized and send 
via web survey 

• Questionnaire was finalized by determining the item sequence, 

layout and appearance in the Google web survey. 

• The web survey was constructed so that it could be submitted unless 

all questions have been answered. 

• Questionnaire web survey then were send to respondents via email 

and Facebook messenger. (Refer Appendix). 

 

 Factor Analysis 

Factor analysis was executed to identify constructs relying under the KWA improvement 

based on the 30 original questions regarding perceived AOC by KWs to improve their KWA. 

The result is shown in Table 11. 

Table 10 Principle axis factoring with varimax rotation for kwa improvement item (N=145) 

 

 

 

Job 

Attitudes

Social 

Psychology
Motivation

Org. 

Culture

to improve the result of group work .692 .808 .019 .232 .227

 to smoothen group work processes .675 .701 .182 .149 .259

to deepen the understanding of work .685 .697 .121 .197 .306

to get feedback that is useful for work .656 .681 .193 .265 .094

to make the right decision on work .667 .649 .230 .139 .339

to solve disagreements .582 .494 .414 .333 .042

 get into a serious discussion .508 .402 .282 .139 .390

to recognize the feelings and needs of others .571 .221 .713 -.006 .268

 when wandering around in the office in order to gather information .547 .024 .593 .335 .182

to ease the tension in the group during an argument .587 .269 .562 .384 .029

to gain trust from my superior .561 .088 .557 .242 .333

when I want to contact someone in my workplace .473 .179 .545 .075 .299

to reduce stress towards work .493 .163 .462 .394 .182

 to raise motivation for worK .672 .385 .139 .671 .279

to gain confidence to achieve the aim of work .615 .451 .199 .597 .107

to develop structure on how to accomplish my tasks .553 .344 .178 .575 .286

to motivate myself to have confidence when conducting work .683 .142 .299 .539 .382

to help me to open up to others .622 .166 .437 .522 .256

when I am well-informed about the activities in my department .618 .243 .255 .236 .640

when I am always informed in-time for new changes in my department .693 .244 .429 .221 .588

when I have a clear idea of the future plan of my department .633 .287 .219 .233 .579

 to work effectively .637 .386 .257 .161 .499

 when conducting experiments or attempting something .517 .348 .221 .244 .432

Eigenvalues 10.170 1.938 1.300 1.070

% of variance 44.229 8.427 5.65 4.653

α .887 .826 .857 .840

h² = communality

α= Cronbach's Alpha

h²
Rotated Factor Loadings
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A Principle Axis Factor analysis was conducted on the 23 items (after dropping 7 items) with 

Varimax rotation using Kaiser Normalization. The Barlett Test, χ2 (145) = 2005.01, ρ=.001. 

The Kaiser-Meyer_Olkin (KMO) measure verified the sampling adequacy for the analysis, 

KMO = .900. The value is at ‘Marvellous’ stage according to (Hutcheson & Sofroniou, 1999) 

and likely to be appropriate to run factor analysis. It also shows that there are correlations 

between items. The value of MSA (measure of sampling adequacy) shows all values are more 

than >.8, which give a sign that it would be good factor for analysis. An initial analysis was 

run to obtain eigenvalues for each factor in the data. Four factors have eigenvalue over than 1 

as according to Kaiser’s criterion.  The communality (h2) has the value in the range >.5, 

explained that the sample collected between 100 and 200 can be sufficient to run factor 

analysis (Field, 2013). In this study, N = 145 sample was collected. Table 10 shows the factor 

loadings after rotation. The items that cluster on the same factor recommended that factor 1 

represents job attitudes, factor 2 represents social psychology, factor 3 represents motivation 

and factor 4 represents organizational culture. Reliability analysis represented in Cronbach’s 

Alpha value means that the ability of measuring instrument (in this case questionnaire) 

produces consistent results each time a measurement is made.  In this study, all Cronbach’s 

Alpha shows value above > .8, which means an acceptable value for all constructs.  

 

 The Result 

After the classification of items under its cluster by using factor analysis, the study 

intends to investigate the effect of AOC on KWs work effectiveness by looking at KWs 

attitudes / perceptions about performing high AOC to improve their KWA. 

 

Table 11 KWs perception about performing high AOC to improve their KWA 

Question Mean SD 

Job Attitude (α = .887, M=4.08, SD =0.631)   

Q1 I spent a great amount of communication with others to 
improve the result of group work 

4.19 0.782 

Q2 I spent a great amount of communication with others to 
smoothen group work processes 

4.21 0.798 

Q3 I spent a great amount of communication with others to 
deepen the understanding of work 

4.14 0.769 

Q4 I spent a great amount of communication with others to 
get feedback that is useful for work 

4.05 0.836 

Q5 I spent a great amount of communication with others to 
make the right decision on work 

4.15 0.790 

Q6 I spent a great amount of communication to solve 3.88 0.889 
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Question Mean SD 

disagreements 

Q7 I spent a great amount of communication when I get 
into a serious discussion 

3.98 0.854 

Social Psychology (α = .826, M = 3.52, SD = 0.712)   
Q8 I spent a great amount of communication with others to 

recognize the feelings and needs of others 
3.62 0.921 

Q9 I spent a great amount of communication when 
wandering around in the office in order to gather 
information 

3.46 0.999 

Q10 I spent a great amount of communication to ease the 
tension in the group during an argument 

3.49 0.994 

Q11 I spent a great amount of communication with others to 
gain trust from my superior 

3.56 0.942 

Q12 I spent a great amount of communication with others 
when I want to contact someone in my workplace 

3.37 0.970 

Q13 I spent a great amount of communication with others to 
reduce stress towards work 

3.63 1.012 

Motivation (α = .857, M = 3.79, SD=0.750)   
Q14 I spent a great amount of communication with others to 

raise motivation for work 
3.823 0.900 

Q15 I spent a great amount of communication with others to 
gain confidence to achieve the aim of work 

3.94 0.899 

Q16 I spent a great amount of communication to develop 
structure on how to accomplish my tasks 

3.96 0.889 

Q17 I spent a great amount of communication to motivate 
myself to have confidence when conducting work 

3.71 1.033 

Q18 I spent a great amount of communication with others to 
help me to open up to others 

3.51 0.973 

Organizational Culture (α = 840, M = 3.82, SD=0.688)   
Q19 I have a great amount of communication with my 

colleagues when I am well-informed about the activities 
in my department 

3.78 0.886 

Q20 I have a great amount of communication with my 
colleagues when I am always informed in-time for new 
changes in my department 

3.86 0.822 

Q21 I have a great amount of communication with my 
colleagues when I have a clear idea of the future plan of 
my department 

3.86 0.874 

Q22 I spent a great amount of communication with others to 
work effectively 

3.91 0.905 

Q23 I spent a great amount of communication with others 
when conducting experiments or attempting something 

3.70 0.921 

 

 The Discussion 

All question’s mean value converge toward agree (mean score more than 3.00 as scale 

for agree is 4.00 in Likert scale) for all four factors, which shows that KWs believe that 

exchanging high AOC could improve their KWA. From all four factors, KWs agree that 

high AOC would lead them to improve job attitude (M=4.08, SD=0.631) specifically 
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when they want to smoothen the group work process (Q2). Following, KWs seems to 

exchange high AOC when they want to work effectively (Q22). This has proven that 

organizational culture (M=3.82, SD=0.688) for KWs require communicative 

environment for them to improve their KWA. In motivation factor (M=3.79, SD=0.750), 

KWs believe that having high AOC could help them to develop structure on how to 

accomplish their tasks (Q16). Finally, the perception on Social Psychology (M=3.52, 

SD=0.712) indicated that KWs having high AOC to reduce stress toward work (Q13) and 

to recognize the feelings and needs of others (Q8). This assumption was because both 

have very close mean values based on the result. The summaries of results are shown in 

Figure 16. 

 

 

Figure 16 Summaries of results in section 4 of questionnaire 
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2.5 The Conclusion  

The study was designed to provide data on the perceived AOC and perception towards AOC 

by KWs in the workplace. Based on the framework of the study (refer Figure 17), this section 

intends to discover the perceived AOC in daily communication by KWs (Q1) and perception 

towards knowledge work (Q2) that is based on RQ1 and the effect on performance 

effectiveness (Q3) that is based on RQ2.  

 

 

Figure 17 Scope of research in this chapter from overall framework of study 

 

The conclusion derived from the analysis conducted in this chapter can be explained by 

answering questions posed at early section of this chapter. 

 

1) Q1: What is the current state of perceived AOC by KWs in organization? 

KWs exchanged communication less than 5 times (for moderate (48.25%) and long 

communication (49.65%)) and 5-10 times for a short communication (36.9%) in a day. 

Although there is no specific indicator to measure what number is appropriate for high AOC 

in a day, this study assumed that more than 5 times in a day for short communication can be 

considered as high (as indicated by interviewee in interview conducted), and 1 to 5 times in a 

day are high amount for moderate and long communication. In conclusion, 65% of KWs are 

perceived to have high AOC in short communication, 93.8% for moderate communication and 

74.8% for long communication in a day. This result has proved that KWs in various type of 

industries, various levels and various units have perceived to exchange high AOC in a 

day. 
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2) Q2: What is KWs perception of the existing AOC in supporting knowledge work in 

organization? 

The result from analysis has demonstrated that KWs agree with the perception to have 

high AOC that could assist them in conducting knowledge work, specifically in handling 

knowledge creation activities. The perception of having more AOC is more prominent at 

Combination activities (M = 3.84, SD = 0.740), followed by Externalization (M = 3.67, SD = 

0.728), Internalization activities (M = 3.65, SD = 0.743) and Socialization the least (M = 3.46, 

SD = 0.740). 

 

3) Q3: What is KWs perception about performing high AOC to improve their KWA? (the 

AOC effects towards performance effectiveness). 

The result from the analysis has demonstrated that KWs agree they exchanged high AOC 

in the workplace to impact their action towards job attitude (M=4.08, SD=0.631), 

organizational culture (M=3.82, SD=0.688), motivation (M=3.79, SD=0.750) and social 

psychology (M=3.52, SD=0.712). These four factors are attributes in component for KWA 

improvement and this has proved that exchanging high AOC also influences their KWA.  

 

Based on all the answers, it shows that KWs tend to exchange more AOC when conducting 

knowledge work. In the previous study, many literature discussed that KWs exchanged high 

AOC to improve their KWA, but vary with the requirement of the task (Busine, Bruce, & Ph, 

n.d.; Clampitt & Downs, 1993; B. Haynes, 2008; Liu et al., 2010; Franziska Tschan, 1995). 

However, the study investigating the relationship of AOC and knowledge creation specifying 

on SECI Behavior has yet to be investigated. Therefore, this study has contributed to the body 

of knowledge by demonstrating that AOC indeed perform high AOC when conducting 

knowledge creation activitites and influence their behavior for better performance. This has 

proven the statement in argument that having “more AOC the better” in order to gain 

communication effectiveness, thus improving KWA  
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Appendix 1 – Questionnaire (English Version) 

 

A Survey on Amount of Communication in Workplace 

 

Dear Sir / Madam, 

I am a Doctoral Student of the Faculty of Design Engineering, Kyoto Institute of Technology. 

Currently, I am carrying out a study, which seek to discover the effectiveness of interpersonal 

workplace communication in enhancing worker’s intellectual / knowledge productivity. 

Intellectual productivity refers to the efficiency that produces intellectual artifacts by 

knowledge worker. 

 

The purpose of this research is to investigate the effects towards / by the amount of 

interpersonal communication. This includes investigating its effects towards worker’s 

performance and socio-psychological factors (section 2 & 3) and also investigating the current 

condition of amount of communication on workers’ physiological factors. In this case we 

adopted SECI Behavior Model by Nonaka and Takeuchi (section 4) and we seeks effects 

caused by office physical settings (section 5 & 6). 

 

Thank you for participating in this survey. It is being distributed to you purely for academic 

purposes and your responses will be kept confidential. You are gently reminded to read each 

question carefully and answer honestly. The survey should take between 10-20 minutes to 

complete.  

 

 

Doctoral Student, 

AZIZAH MD AJIS 
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Section 1: Employee Background and Profile 

1. Age 

◯ 19 and younger ◯ 20-29 ◯ 30-39 

◯ 40-49  ◯ 50-59 ◯ 60 and above 

2. Gender 

◯ Male ◯ Female   

3. Field of Work 

4. Designation 

◯ Executive / Director ◯ Manager ◯ Section Manager / Assistant Manager 

◯ Senior Supervisor ◯ Supervisor ◯ General worker 

◯ Other (please specify:                     )   

5. Working period at your present company 

___________Month(s) 

 

 

Section 2: Amount of Communication in General 

6. This question is about communication frequency. Please answer by considering the following points. 

i. Communication events in a normal working day  

ii. Formal and informal communications are both counted as communication events in this section 

iii. A long meeting is considered as one communication event (although there may have been many 

communication occurring) 

iv. Short greetings are counted as communication events in this section 

v. Ad-hoc communication is also counted as a communication event in this section  
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a. How many times do you have a short conversation with your team 

member / colleague from the same department in a day? (less than 5 

minutes) 

◯ ◯ ◯ ◯ ◯ 

b. How many times do you have a short conversation with your non-team 

member / colleague not from the same department in a day? (less than 

5 minutes) 

◯ ◯ ◯ ◯ ◯ 

c.  How many times do you have a moderate conversation with your team 

member / colleague from the same department in a day? (5-30 

minutes) 

◯ ◯ ◯ ◯ ◯ 

d. How many times do you have a moderate conversation with your 

non-team member / colleague not from the same department in a day? 

(5-30 minutes) 

◯ ◯ ◯ ◯ ◯ 

e. How many times do you have a long conversation with your team 

member / colleague from the same department in a day? (more than 30 

minutes) 

◯ ◯ ◯ ◯ ◯ 

f.  How many times do you have a long conversation with your non-team 

member / colleague not from same department in a day? (more than 30 

minutes) 

◯ ◯ ◯ ◯ ◯ 

◯ Construction  ◯ Telecommunication  ◯ Wholesale /Retail Trade 

◯ Manufacturing  ◯ Transportation  ◯ Finance & Insurance 

◯ Real Estate ◯ Medical welfare ◯ Education & Learning Support 

◯ Service ◯ Architecture / Design ◯ Other (please specify         ) 
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Section 3: Effects of Amount of Communication 

7. The following questions are intended to identify the factors influenced by the amount of communication. For 

this study, Amount of Communication (AOC) is defined as the duration and frequency of conversations in a 

communication event. 

Instruction: For each statement, circle only one number (1 2 3 4 5) at the right-hand side that corresponds with 

your work situation regarding the amount of communication in your workplace. 

5- Strongly agree 

4- Agree 

3- Neither agree nor disagree 

2- Disagree 

1- Strongly disagree 

 

1. 
I spent a great amount of communication with others to get feedback that is useful for 

work 
1 2 3 4 5 

2. I spent a great amount of communication with others to smoothen group work processes 1 2 3 4 5 

3. I spent a great amount of communication with others to improve the result of group work 1 2 3 4 5 

4. I spent a great amount of communication with others to raise motivation for work 1 2 3 4 5 

5. 
I spent a great amount of communication with others to gain confidence to achieve the 

aim of work 
1 2 3 4 5 

6. I spent a great amount of communication with others to deepen the understanding of work 1 2 3 4 5 

7. I spent a great amount of communication with others to make the right decision on work 1 2 3 4 5 

8. I spent a great amount of communication to solve disagreements 1 2 3 4 5 

9. 
I spent a great amount of communication to ease the tension in the group during an 

argument 
1 2 3 4 5 

10. 
I spent a great amount of communication with others to produce good output during 

brainstorming  
1 2 3 4 5 

11. 
I spent a great amount of communication with others to analyze, edit and synthesize my 

work 
1 2 3 4 5 

12. 
I spent a great amount of communication to develop structure on how to accomplish my 

tasks 
1 2 3 4 5 

13. 
I spent a great amount of communication with others when conducting experiments or 

attempting something 
1 2 3 4 5 

14. 
I spent a great amount of communication with others when observing something 

regarding my work 
1 2 3 4 5 

15. 
I spent a great amount of communication when wandering around in the office in order to 

gather information 
1 2 3 4 5 

16. 
I spent a great amount of communication with others when I want to contact someone in 

my workplace 
1 2 3 4 5 

17. I spent a great amount of communication when I get into a serious discussion 1 2 3 4 5 

18. 
I spent a great amount of communication to help build good relationship among team 

members 
1 2 3 4 5 

19. 
I spent a great amount of communication to help build good relationship with non-team 

members 
1 2 3 4 5 

20. I spent a great amount of communication with others to build trust among workers 1 2 3 4 5 

21. 
I spent a great amount of communication to motivate myself to have confidence when 

conducting work 
1 2 3 4 5 

22. I spent a great amount of communication with others to work effectively 1 2 3 4 5 

23. I spent a great amount of communication with others to reduce stress towards work 1 2 3 4 5 

24. 
I spent a great amount of communication with others to recognize the feelings and needs 

of others 
1 2 3 4 5 

25. I spent a great amount of communication with others to help me to open up to others 1 2 3 4 5 

26. I spent a great amount of communication with others to gain trust from my superior 1 2 3 4 5 
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27. 
I spent a great amount of communication to reduce misunderstanding between the 

superior, co-workers and subordinates. 
1 2 3 4 5 

28. 
I have a great amount of communication with my colleagues when I am well-informed 

about the activities in my department 
1 2 3 4 5 

29. 
I have a great amount of communication with my colleagues when I have a clear idea of 

the future plan of my department 
1 2 3 4 5 

30. 
I have a great amount of communication with my colleagues when I am always informed 

in-time for new changes in my department 
1 2 3 4 5 

  

Section 4: Knowledge Creation – SECI Model 

8. The following questions are intended to identify the space utilization of communication occurrences. For this 

study, Amount of Communication (AOC) is defined as the duration and frequency of conversation in a 

communication event. Instruction: For each statement, circle only one number (1 2 3 4 5) at the right-hand side 

that corresponds with your work situation regarding the amount of communication in your workplace. 

5- Strongly agree 

4- Agree 

3- Neither agree nor disagree 

2- Disagree 

1- Strongly disagree 

8.1 Socialization 

1. I spent a lot of time in personal communication than organized meetings with other 

people in the team (same project group) in order to discuss suggestions, ideas or 

solutions. 

1 2 3 4 5 

2. I spent a lot of time in personal interaction than organized meetings with people from 

other organizations/divisions in the company in order to discuss suggestions, ideas or 

solutions. 

1 2 3 4 5 

3. I spent a lot of time in intense discussions about suggestions, ideas, or solutions in 

face-to-face meetings with people from other divisions/ group projects in the company. 

1 2 3 4 5 

4. I spent a lot of time in communication to understand a problem with people from other 

organizations / divisions in the company. 

1 2 3 4 5 

 

8.2 Externalization 

5 I spent a lot of time reflecting collectively and framing our ideas or solutions with 

regard to customer / research needs. 

1 2 3 4 5 

6 I spent a lot of time meeting and having discussion with competent people about ideas 

or solutions with regard to relevant technologies, skills and technical measures in work. 

1 2 3 4 5 

7 I spent a lot of time meeting and having discussion with competent people about ideas 

or solutions with regard to customer / research needs. 

1 2 3 4 5 

8. I spent a lot of time creating detailed descriptions (e.g. protocols, presentations, reports) 

containing newly developed knowledge about customer / research needs. 

1 2 3 4 5 

 

8.3 Combination 

9 Focusing on the project, I am having a lot of communication with others and 

systematically edit the technical knowledge collected 

1 2 3 4 5 

10 Focusing on the project, I am having a lot of communication with others and 

systematically edit the knowledge collected about customer / research needs. 

1 2 3 4 5 

11 Focusing on the project, I am having a lot of communication with others and 

systematically edit the knowledge about the procedure of creating novel product 

/research ideas. 

1 2 3 4 5 

12 Within the organization, I am having a lot of communication with others distribute our 

newly gained insight about customer / research needs. 

1 2 3 4 5 
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  8.4 Internalization 

13 I spent a lot of time having communication with others in trial-and-error 

(experimenting), thereby developing a sense for the feasibility of our thoughts 

regarding the functionality of the technology, skill and technical measure in work. 

1 2 3 4 5 

14 I spent a lot of time having communication with others in trial-and-error 

(experimenting), thereby developing a sense for the feasibility of our thoughts 

regarding customer / research needs. 

1 2 3 4 5 

15 I spent a lot of time having communication with others in trial-and-error 

(experimenting), thereby developing a sense for the feasibility of our thoughts 

regarding the procedure of creating novel product / project ideas. 

1 2 3 4 5 

16 I spent a lot of time having communication with others to systematically test our 

theoretical knowledge about customer/ research needs. 

1 2 3 4 5 

 

Section 5: Office Space 
The following questions are intended to identify spaces influenced by the amount of communication. For this study, 

Amount of Communication (AOC) is defined as the duration and frequency of conversation in a communication 

event. 

Question: Choose the space area where you think amount of communication increases (multiple answers 

allowed) 

 

9.1 You have planned communication in (e.g. appointment, scheduled brainstorm, meeting, etc.) 

○ Individual space / workstation ○ Meeting room 

○ Discussion space at open area ○ Photocopier and nearby space 

○ Café and refreshment area ○ Circulation area 

○ Canteen ○ Lounge / reception space 

○ Storage ○ Pantry 

○ Entrance Hall ○ Other (please specify:                     ) 

 

9.2 You have unplanned communication in (e.g. ad-hoc conversation) 

○ Individual space / workstation ○ Meeting room 

○ Discussion space at open area ○ Photocopier and nearby space 

○ Café and refreshment area ○ Circulation area 

○ Canteen ○ Lounge / reception space 

○ Storage ○ Pantry 

○ Entrance Hall ○ Other (please specify:                     ) 

 

9.3 I am having a great amount of communication at these areas when conducting SOCIALIZATION activities. 

(SOCIALIZATION activities:  sharing knowledge/experience; discuss suggestions, ideas or solutions with others) 

○ Individual space / workstation ○ Meeting room 

○ Discussion space at open area ○ Photocopier and nearby space 

○ Café and refreshment area ○ Circulation area 

○ Canteen ○ Lounge / reception space 

○ Storage ○ Pantry 

○ Entrance Hall ○ Other (please specify:                     ) 

 

9.4 I am having a great amount of communication at these areas when conducting EXTERNALIZATION activities. 

(EXTERNALIZATION activities: having discussion with competent people about ideas or solutions with regard to 

relevant technologies, skills and technical measures in work.) 

○ Individual space / workstation ○ Meeting room 

○ Discussion space at open area ○ Photocopier and nearby space 

○ Café and refreshment area ○ Circulation area 

○ Canteen ○ Lounge / reception space 

○ Storage ○ Pantry 

○ Entrance Hall ○ Other (please specify:                     ) 
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9.5 I am having a great amount of communication at these areas when conducting COMBINATION activities.  

(COMBINATION activities: investigating, analyzing, editing and accumulating knowledge/data; intense 

discussion; being evaluated) 

○ Individual space / workstation ○ Meeting room 

○ Discussion space at open area ○ Photocopier and nearby space 

○ Café and refreshment area ○ Circulation area 

○ Canteen ○ Lounge / reception space 

○ Storage ○ Pantry 

○ Entrance Hall ○ Other (please specify:                     ) 

 

9.6 I am having a great amount of communication at these areas when conducting INTERNALIZATION activities.  

(INTERNALIZATION activities: trial-and-error (experimenting); self-improvement including skills, knowledge, 

know-how, and etc.; conducting citizen-oriented seminar; booklet publication, and etc.) 

○ Individual space / workstation ○ Meeting room 

○ Discussion space at open area ○ Photocopier and nearby space 

○ Café and refreshment area ○ Circulation area 

○ Canteen ○ Lounge / reception space 

○ Storage ○ Pantry 

○ Entrance Hall ○ Other (please specify:                     ) 

 

Section 5: Communication Media  
Choose the most used communication media when conducting your work (allowed until 3 answers) 

○ Microblog (e.g. twitter) ○ VoiP (e.g. Skype) 

○ Chat ○ Text Message 

○ GroupWare (e.g. Lotus Notes, Cybozu) ○ SNS (e.g. Facebook) 

○ Face-to-face ○ Post (e.g. letter, memo, card) 

○ Email ○ Other (please specify:                  ) 

 

 

 

 

 

 

 

 

 

 

 

Your voluntary assistance is needed to ensure all the above questions have been answered in each page. 

Your cooperation is highly appreciated. 
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Chapter 3: AOC as a Factor Investigating Spatial Layout Characteristics 

Supporting Communicative Environment 

 

3.1 Background of the study 

As stated in Chapter 1, Murakami (2010) categorizes the knowledge work into three stages 

comprises of 1) information processing, 2) knowledge processing, and 3) knowledge creation. 

Among the three processes, many organization strategically fostering knowledge creation as 

an approach to be equal or greater than the economic change in order to survive in the 

business agility and competitiveness. Many concerns have been raised about how knowledge 

creation can prosper in the workplace. Scholars in the built environment, capital intellectual, 

and economics have acknowledged that physical environment has a greater affect to 

prospering knowledge creation in the organization. Therefore, as one of many components 

that may be able to increase the KWA, the study consider to investigate the characteristics of 

physical environment focusing on the spatial layout of workplace as one of the component that 

may prosper the knowledge creation in the organization. 

 

3.2 Problem Statement 

Knowledge creation processes in the workplace are both highly cognitive and heavily 

dependent on effective communication among organizational members. Through effective 

communication, organizational members from various teams can increase the positive impact 

of cross-fertilization in generating new knowledge, ideas, and insight, as well as information 

exchange. Some scholars agree that more communication helps facilitate the process whereby 

organizational members use their cognitive abilities to explore knowledge creation processes 

associated with creativity (Large, 2005; Mueller & Lee, 2002; Stryker, Santoro, & Farris, 

2012; Zimmermann, Sypher, & Haas, 1996).  

 

In consideration of sustainability, there is a need to investigate how spatial layout can support 

knowledge creation and how they can foster a communicative environment (Häkkinen & 

Nuutinen, 2007). Continuation from Chapter 2, it has been proved that KWs exchanged high 

amount of communication (AOC) when conducting knowledge work, which also affects their 

KWA.  Determining the spatial configurations of office spatial layouts may provide insight 

into how to support such activities and also as a factor that contributes to improvement of 
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activities (Martens, 2011; Sailer, 2011; Toker & Gray, 2008). Spatial characteristics can affect 

communication in terms of frequency and duration. For instance, Boutelier (Boutelier et al., 

2008) measured interactions among managers in an R&D firm and found that managers 

communicated three times more frequently for shorter periods in multi-use spaces as 

compared to their private offices. Further, variables such as “visibility,” which has been found 

to promote team and inter-team communication (Hatch, 1987; Stryker, Santoro, & Farris, 

2012), and “proximity,” where communication increases with smaller physical distance 

between workers (Oldham & Rotchford, 1983), positively affects knowledge creation 

processes. Generally, the visibility factor, specifically in workstation areas, can increase 

spontaneous communication, while the proximity factor reveals that communication decreases 

when physical distances increase.  

 

Despite the rich interpretive discourse on the organizational elements that stimulate 

knowledge creation behavior, some scholars have noted that there is still insufficient data on 

physical space and communication (Greene & Myerson, 2011; Kallio et al., 2015; Kristensen, 

2004; Martens, 2011; Sailer, 2011). The discussion regarding the relationship between AOC 

and spatial layout has a dearth of study in the characteristics supporting knowledge creation 

using SECI Model, specifically the use of AOC as an indicator to identify the spatial layout 

characteristics. Therefore, from built environment perspective, this study may contribute as an 

insight or recommendation for optimal workplace design. 

 

3.3 Aims and Significance 

The study seeks to answer RQ3 by emphasizing on the following questions:  

• What are spatial layout characteristics that have a potential to facilitate communicative 

environment for knowledge creation processes that may enable KWA improvement?  

 

Based on the above question, the study aims to investigate the spatial layout characteristics 

that facilitates communicative environment for knowledge creation processes using SECI 

Model. Organization has high expectations to increase knowledge activities in the 

organization; therefore providing the optimal space for communicative environment 

leveraging knowledge creation behavior is expected. Hence, identifying the usage of spaces 

through knowledge creation’s communication may improve the effectiveness and efficiency of 
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spatial usage. This consideration may aid the facilities manager or workplace planner to 

propose suitable spaces according to organization’s working culture. 

 

In order to see whether the same spatial configuration can be used in different type of 

organization, this study investigates two type of knowledge-based organization - a) 

knowledge-intensive organization (research institution); and b) creative organization (interior 

design firm). Since the framework of overall study also contemplates knowledge creation 

within organization, scrutinizing behavior aspect is also included in the study.  To conclude, 

the objectives for this study can be summarized as followings: 

1) To investigate knowledge creation behavior activities in two different type of 

knowledge-based organization. 

2) To investigate variables contribute to communication pattern associating with knowledge 

creation behavior. 

3) To determine spatial configuration and spatial usage that facilitates communicative 

environment for knowledge creation behavior. 

 

3.4 Research Methodology 

The method that was carried out in this research discusses by the following topics: 

 Office layout 

 Data collection technique and Procedure 

 Types of communication  

 Measures 

 

3.4.1 Office Layout 

This research, qualitative in nature, adopted a case study approach using two types of 

knowledge-based organization – 1) knowledge-intensive organization (research institution); 

and 2) creative organization (interior design firm). These two type of organization have been 

chosen due to its nature of work that is categorized under knowledge-based organization 

category as the institution relies on human capital and the use of knowledge as primary 

production factor. Details regarding both type of organizations are shown in Table 13, Figure 

18 and Figure 19. 
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   Table 12 The detail of case studies 

Office 
Research Institution Interior Design Firm 

PG1 PG2 PG3 ORG1 ORG2 
Area (m2) 179.6 177.2 176.9 272.3 131.9 
No. of occupied workstation (nos) 9 9 9 20 6 

Interview      
No. of interviewee (person) 2 2 2 4 3 
Duration (minutes) 100 90 110 139 160 

The Investigation      
Test subject (n) 3 7 7 10 5 
Day of investigation 5 5 5 3 3 
Duration of investigation (hours) 42.5 42.5 42.5 31.5 31.5 
No. of communication recorded 154 185 255 405 188 

 

 

 

 

Figure 18 Office layout of research institution 
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Figure 19 Office layout of interior design firm 

 

3.4.2 Data Collection Technique and Procedure 

The investigation comprised two stages:  

i. The primary method of gathering raw data entailed semi-structured (a guided and 

open framework that allows both the interviewer and interviewee to discuss the topic 

more flexible) face-to-face interviews regarding knowledge-creation activities, the 

amount of communication, communication patterns, and spatiality. It is also 

supported with supplementary data from archival records from both type of 

organizations such as prospectuses, annual reports, leaflets, and publications. 

ii. Site observation was conducted to gain real-time perspectives on the researchers’ 

behavioral movements while performing knowledge creation - SECI activities and 

spatial usage when communication occurred. Observation was conducted using overt 

observational research; the test subjects were informed about the study, and the 

purpose of the observation was explained. Although the behaviors of the test subjects 

might change due to the presence of the observers, the advantage of this technique is 

that the data could be openly recorded. The observation procedure consisted of three 
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steps: 1) all test subjects were told about the purpose of the study and the type of 

information that would be collected during the observation; 2) one observer was 

assigned to monitor two test subjects at once by standing at one objective point to 

ensure that the two test subjects could be seen and understood relatively; and 3) after 

each communication occurrence, each test subject was asked for information relevant 

to SECI behaviors, and data were recorded in the observation sheet (refer figure 20 ). 

 

Figure 20 Example of observation sheet used in the observation 

 

3.4.3 Type of Communication and Measures 

Two types of communication – formal and informal – were of the interest in this research. 

Although the researchers have interest in the formal communication, but due to constrain 

during observation, both were recorded since it was quite impossible to record only one of 

them. However, it was codified and selected in the analysis. The communication observed was 

focused on verbal communication through face-to-face. The following items were calculated 

to examine the AOC: 

i. Duration rate: the proportion of duration when each worker verbally communicated on 

average in each communication event. 
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ii. Frequency: how frequent each worker verbally communicated on average. 

iii. Spatial usage – spatial settings being occupied during communication event. 

 

3.5 Research Analysis  

This research intended to look at – 1) activities in knowledge-based organization that imply 

the knowledge creation process contemplating SECI behavior; 2) communication pattern 

practiced by workers in relations to knowledge creation activities; and 3) spatial usage during 

communication occurrence while performing their knowledge creation activities. The flow of 

the analysis is shown in Figure 21.  

 

 

Figure 21 Diagram of the flow of analysis  

 

The analysis is divided into three sections: 

i) Analysis regarding knowledge creation activities, behaviors and communication type 

by researchers. Data were derived from interview using content analysis using 

deductive coding method. The objective of this analysis is to understand what 

behavior and activities possess for knowledge creation process in research institute.  

ii) Descriptive analysis regarding the amount of communication in the knowledge 

creation process. The objective of this analysis is to seek how amount of 

communication may influence the activities in the knowledge creation. Does the 
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amount may influence by the social network during the process? Which behavior in 

the knowledge creation process may possess the most AOC? What is the average of 

AOC per researcher in a day? This analysis may give an insight upon which behavior 

of SECI do researchers communicate the most. The descriptive analysis using SPSS 

was used in this analysis. 

iii) Analysis regarding the space utilization by the communication occurrence during 

knowledge creation process. In this analysis, we wanted to identify the most used 

space by researchers when they performed knowledge creation behavior. Since each 

project groups were given a space and they have the authority to design their own 

office in the limited space, the study would like to identify from this case studies, thus 

recommend the preferable space for a small office in knowledge-based organization. 

In this section, we conducted the analysis using space syntax method which going 

through three types of analysis: 

a) Visibility graph analysis (VGA) – to investigate the potential communicative 

space (integrated) that can connect people to get together and segregated space 

that afford a privacy setting to the users.  

b) Observation analysis – to examine actual communication occurrences based on 

the SECI behavior were recorded and space used during communication was also 

recorded. This observation was to identify spatial usage in real time during 

knowledge creation process. 

c) Cross analysis – to identify the relationship pattern between spatial configuration 

and spatial usage associating SECI behaviors. 

 

3.6 Research Results and Discussion 

3.6.1 Twelve SECI Behaviors  

This research adopted 12 SECI behavior codes, which were used in an extended study by 

NOPA in their creative office study (refer Figure 22). Underlying activities associated with 

knowledge creation vary according to organization type. In knowledge-based organization, 

discovering new knowledge, flourishing creativity and executing innovation requires KWs to 

conduct fieldwork, but establishing knowledge in an explicit form requires support in term of 

workplace physical environment. Thus, reversed thematic qualitative analysis was conducted. 

The method called ‘reverse’ because the theme was set up at the early stage of analysis as it 
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was adopted from SECI Model, in which, activities under 12 SECI behaviors were extracted 

from interviews and secondary resources and codified accordingly into each behavior code. 

The keywords of the activities conducted in the knowledge creation process are shown in 

Figure 23 and 24. 

 

 

Figure 22 Knowledge creation seci behavior matrixes 
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Figure 23 12 SECI behaviors in research institution 

 

 

Figure 24 12 SECI behaviors in interior design firm 

K
N

O
W

L
E

D
G

E
  
C

R
E

A
T

IO
N
	

Socialization 

stimulating	

To feel-see-seen	

To make contact with	

Walk around	

Externalization 

idea	

To illustrate /  
similize	

Formal / informal 
brainstorm	

Light talk	

Combination 

finalizing	

Being examined /  
Being listen 

Listen to	

Aggressive  
discussion	

To investigate, analyze,  
edit and accumulate	

Trigger communication    Observation 
Scanning for possibilities	

Sharing experience   Human network 
Knowledge sharing   Exchange information	

Interact   Self-experiencing   Collecting  
Gathering   Hear story   Open day 

Free & ease observation   Visiting & meeting    
Interview	

Opinion   Advice   How-methods    
Light discussion	

Special session   Discussion   Exchange ideas 
Searching methods & problem solution 

Workshop	

Transcribing interviews   Visualize  Raw data 
Extracting data	

Preparing material/documents      Writing 
Summarizing data      Publication    

Search engine/data      Gathering data 
Organizing data     Review paper/journal 

Establish sample management & storage 

Analyzing data/specimen	

Internalization 

improve 
understanding	

Self-improvement	

Practice / perform	

Make a trial	
Trial & error   Small-scale demo test 
On-site experiment   Transfer technology	

Student-oriented seminar    Guest speaker 
Town meeting (community)     Publication	

Attending seminar/colloquium    Past record 
Communication with expert     

Challenge to and from self   	

Q&A   Team meeting   Research flow    
Next aim   Finalizing data    

Debate   Next aim	
Reporting progress    IS, FS, PR, FR stage 
Research output   Oral presentation 

Periodical report	

SECI PROCESSES	 12 SECI BEHAVIOR	 ACTIVITIES (keywords)	

K
N

O
W

L
E

D
G

E
  
C

R
E

A
T

IO
N
	

Socialization 

stimulating	

To feel-see-seen	

To make contact with	

Walk around	

Externalization 

idea	

To illustrate /  
similize	

Formal / informal 
brainstorm	

Light talk	

Combination 

finalizing	

Being examined /  
Being listen 

Listen to	

Aggressive  
discussion	

To investigate, analyze,  
edit and accumulate	

Oversea visit     Visit design exhibition 
Furniture fair       Interior design fair 

           Wandering outside office	

Sharing experience   Develop human network 
Knowledge sharing   Exchange information	

Visiting & meeting at site     Factory visit 
                     Site measurement          

            Monitoring and observing project   

Project talk       Briefing ideas     Opinion 
Advice       Negotiation      Consultation	

Brainstorming ideas          Workshop 
Searching methods & problem solution 

     Obtain data / design requirement	

Interpret ideas                Sketches   3D   
Work on PC alone         Express thought 	

          Preparing material/documents 
Search engine/data           Gathering data 

Organizing data     Investigate specification 
Office’s library                Layout drawing   

Perspective drawing        Concept images  

Tender document      Material Specification	

Internalization 

improve 
understanding	

Improve  
understanding	

Practice / perform	

Make a trial	

Trial & error design       Mock model  
On-site design experiment       Prototype 

                Computer simulation	

Presenting design proposal Walk-in customer 
Product Display Explanation    Past Project	

        Self-observation     Factory tour    
    Internal workshop       Visit similar project 

        Product presentation by supplier 
    Attend seminar/ skill enhancement class 

Communication with expert    Seeking advice	

             Q&A           Team meeting      
Next aim      Finalizing design / material use    

Debate   Solving Problem    New Alternative	

Reporting progress    Technical meeting 
     Site meeting        Periodical report	

SECI PROCESSES	
12 SECI BEHAVIOR 

CODE	 ACTIVITIES (keywords)	



 74 

3.6.2 Communication Pattern 

Communication pattern analysis was conducted by considering the amount of communication 

(AOC) in both organizations. Previous research claimed that increased AOC might encourage 

information exchanges and reduce uncertainty, improving information quality and 

communication satisfaction, and also improving knowledge sharing, information absorption 

and social network relationship. Therefore, we look at higher AOC occurrences as a 

measurement of the communicative environment for the knowledge creation process. 

Regarding communication based on the aforementioned 12 SECI behaviors (henceforth, SECI 

communication), we analyzed communication patterns based on the distinction between SECI 

communication and non-SECI communication. 

 

 Distribution of SECI communication and non-SECI communication 

Graph below (Figure 25) show the descriptive results of SECI and non-SECI communication 

in both type of knowledge-based organizations – the research institution and interior design 

firm. 

 

 

Figure 25 Distribution of SECI communications and other types of communication in each 

group for research institution 

 

From the observation, research institution shows that SECI communication at 59% while 

unrelated communication was at 41%, with PG3 having the most communication, and 
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followed by PG2 and PG1 (Figure 25). The distribution in SECI communication shows that 

‘socialization’ and ‘combination’ behavior have greater frequency of communication. The 

question that arises is how PG3 could have a greater amount of SECI communication than 

PG1. The study consider the following spatial configurations to explain the current scenario: 

1) The degree of enclosure that surround a researcher’s work area (visibility factor): PG1 

has a cellular-type individual arrangement with very low visibility of workstations, with 

a high partition on one side (right or left side) and an eye-level partition on the front side. 

PG2 has a high visibility cluster-type workstation with low partitions at both the side 

and front, while PG3 has a linear workstation type with medium visibility with a high 

partition on the front equipped with spaces for books on top (refer to figure 26). 

2) The distance between two spaces (proximity factor): the average distance between 

workstations for PG1 is longer (12.42m), with shorter distances for PG3 (3.93m) and 

PG2 (3.49m).  

 

 

Figure 26 Furniture settings of each office in research institution 

 

Many studies have claimed that a workstation design with high visibility and high proximity 

might have greater opportunities for communication occurrences (Appel-Meulenbroek, 2010; 

Stryker et al., 2012b). However, in the context of communication’s relation to knowledge 

creation, our findings could support this claim only weakly (refer to PG2 in Figure 25), where 
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PG2 has the most visibility factor but is in second place for SECI communication and 

non-SECI communication). Beside these two factors, we found one more factor that could 

explain the scenario, which will be revealed in the space syntax analysis later on.  

 

 

Figure 27 Distribution of SECI communications and other types of communication in each 

organization of interior design firm 

 

In interior design firm, SECI communication typically occurred at 72.9% in ORG1, while 

unrelated communication was at 27.1%. ORG2 shows 68.1% of SECI communication and 

non-SECI at 31.9% (refer to figure 27). The distribution of SECI communication indicates 

that ‘combination’ process has higher frequency compared to other three of knowledge 

creation. For this pattern, we consider the following spatial layout characteristics to explain 

the scenario: 

1) The ORG1 has high density of spatial space compared to ORG2. All designers in 

ORG1 were compacted in studio rather than separated to other space. In contrary, 

designers in ORG2 were located at quite spacious spatial layout. The circulation areas 

dominating the overall space provided for an office. The study considers that the 

factor of ‘proximity’, which the interpersonal distance from one space to another, has 

a distance compared to ORG1. KWs will need to make a move when seeking for a 

communication (refer Figure 19).  

2) The degree of enclosure of spatial layout for ORG1 was high compared to ORG2 

resulted high percentage in SECI communication. Besides, with this spatial 
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configuration, the distance between designers become shorter compared to ORG2 

(refer Figure 17). 

 

3.6.3 The Spatial Configuration for Potential Communicative Spatial Layout 

In this section, visibility graph analysis (VGA) under space syntax was used to consider the 

spatial properties of “accessibility” and “visibility” in both office layouts. Space Syntax is a 

term used to describe a theory and systematic technique for morphological (the pattern of form 

and structure) analysis between space and social organization (Hillier & Hanson, 1984).  It is 

a method that can be applied to model the spatial configuration of all scales of the built 

environment, from the simple layout of a single house to large complex buildings, villages, 

towns, cities, and whole urban regions. However, for this research, space syntax was applied 

to the simple layout of offices in regard to the relationship between space and knowledge 

creation behavior. This method was used because of the limitations of the cross-sectional 

ethnography observation method, in which identifying the exact space is difficult because of 

the limited observation time available.  

 

The measurements used were “integration value”. Integration value or mathematical closeness 

shows the degree of connectedness. The calculation shows how close or how accessible of the 

spatial under definition of distance. From algorithms calculation, higher integration value 

shows that the location of one space become more public and can be easily accessed from 

many other spaces. Although there is a broad range of methodologies in space syntax for 

determining spatial configuration, VGA analysis was chosen because of its relevance in the 

context of visibility and accessibility in the form of visualization. VGA is used to describe the 

configurational properties of space by analyzing inter-visibility connections within buildings, 

and in this study VGA was used as a manifestation of the spatial perception of space usage. In 

the first stage, the software Depthmap Version 10 (Turner, 2001) was used to create and 

analyze visibility graphs (see Figure 26). The Depthmap software was developed by the Space 

Syntax Laboratory located at The Barlett, University College London and is use worldwide.  

The grid resolution used to analyze all offices was 200 x 200 mm, and isovist were created 

from the very center (point locations) of the grid square. This resolution was selected since it 

was necessary to cover the narrowest spaces in furniture locations (see Figure 28 & 29). It is 

then calculated automatically using specified algorithms in the software. The visibility graph 
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was applied and analyzed for each office. Two different representations of VGA were looked 

at. The first was accessibility (the potential for movement flow). That is, a visibility graph 

based on accessibility was analyzed at knee level based on the assumption of walking around 

in the building (to communicate with others); thus, all solid walls, furniture, glass walls, voids, 

etc., were modeled as barriers (see accessibility graph in Figure 30). The second 

representation was visibility; based on the assumption that communication would occur based 

on the co-presence and visibility of other researchers. Here, the visibility graph was analyzed 

at eye level; thus, only solid walls, high partitions, and high cabinets were modeled as barriers 

(see visibility graph in Figure 30).  

 

In this study, the VGA analysis measures visual integration. Visual integration concerns how 

integrated or segregated the space is in the whole building. Figure 30 and Figure 31 shows 

VGA maps of both type of organization’s office layout in terms of the accessibility and 

visibility representation of the layouts. Spatial points are visualized on the maps using a 

red-to-blue color scheme. Areas of high intensity (i.e., integrated areas/high connectedness) 

are shown in warm colors (e.g., red, orange, yellow), and areas of low intensity (i.e., 

segregated areas/low connectedness) are shown in cool colors (e.g., green and blue). 
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Figure 28 DepthMap version 10’s interface to perform VGA analysis of space syntax 
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Figure 29 Visibility graph is constructed when overlapping isovist from every space to every 

other space where cells are nodes and each mutually visible connection between them is links. 

 

 

 The Research Institution 

Table 13 Summaries of the spatial properties of the spatial layout at research institution 

 

Office PG1 PG2 PG3 

Mean Integration (Accessibility) 7.49 6.97 10.83 

Mean Integration (Visibility) 16.57 17.99 21.77 
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Figure 30 Visibility graph analysis (VGA) on the basis of accessibility and visibility for 

research institution 

 

In the VGA maps (refer figure 30), the layout was hypothesized that red color spatial points 

has the high possibility of AOC since the space is well integrated, whilst the blue color has 

low possibility of communication occurrence due to its segregated location. The summary of 

spatial properties for all office layouts in research institution is shown in table 14. From our 

findings, the VGA maps show PG3 has the most integrated mean value Int. V=10.83 on 

accessibility and Int.V=21.77 on visibility compared to other two layout. In terms of 
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‘accessibility’, integrated spaces were mostly found at main aisle areas (PG1 Int.V=9.83; PG2 

Int.V=9.40; PG3 Int.V=14.06). On the other hand, for ‘visibility’, integrated spaces shows 

different spaces for PG2, that shows workstation area as the highest (PG2 Int.V=20.78), while 

both PG1 and PG3 show integrated spaces at discussion are (PG1 Int.V=21.35; PG3 

Int.V=28.74). Based on this finding, the study hypothesized that possibility for communicative 

environment may found at indicated areas. However, communications occurrences are 

compared in the observation analysis. 

 

 The Interior Design Firm 

Table 14 Summaries of the spatial properties of the spatial layout at interior design firm 

 

Figure 31 Visibility graph analysis (VGA) on the basis of accessibility and visibility for 

interior design firm 

 

As for interior design firm (refer figure 31), the findings of the mean integration and mean 

connectivity for both offices are shown in Table 15. From the analysis results, both offices 

showed high integration values (ORG 1 Int.V=8.63; ORG 2 Int.V=7.37), meaning both 

layouts had well-connected spaces. In terms of the “accessibility” of both offices, integrated 

spaces were mostly found in circulation areas (ORG 1 Int.V=6.19; ORG 2 Int.V=9.05). On the 

Office ORG 1 ORG 2 

Mean Integration (Accessibility) 8.63 7.37 

Mean Integration (Visibility) 10.56 12.61 
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other hand, for “visibility,” ORG 1 had high integration values (Int.V=5.34) for its material 

preparation spaces, photocopier (Int.V=5.82), and circulation spaces at the meeting points of 

workstations and discussion spaces. Meanwhile, ORG 2’s integrated space showed patterns 

for the showroom (Int.V=9.08) and circulation spaces (Int.V=9.05). Based on these findings, 

we hypothesized that communicative possibility for knowledge creation processes would be 

high in the indicated areas. However, the actual communication occurrences are compared in 

the observation analysis. 
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3.6.4 The Observation of Spatial Usage of Knowledge Creation Behavior based on AOC 

In the second stage, observation was performed to trace the distribution of SECI 

communication occurrences (equivalent to visibility graph of VGA) and SECI communication 

movement by KWs (equivalent to accessibility graph of VGA). Below are the distribution of 

communication occurrences on the office layout and movement by KWs when performing 

SECI communication from the observation. 

 

 The Research Institution 

 

Figure 32 Distribution maps of seci communication occurrences in research institution 
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Figure 33 SECI communication movement by KWs in research institution 

 

The distribution map in Figure 32 shows the communication occurred based on SECI 

activities conducted by researchers. In the map, the communication occurrences were plotted 

at spatial occupied by researchers during conversation. The finding shows that all project 

groups have greater AOC occurrences at Socialization process with space occupancy mostly at 

discussion/meeting space and Combination process with space occupancy mostly at 

researchers’ workstation.  
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On the other hand, Figure 33 shows the SECI communication movement by researchers. In 

this map, the movement for communication was observed to see the function of the space, 

how often researchers need to move from own workspace to other places to perform / to have 

SECI communication. This map analysis reveals the distance factor between researchers and 

also analyzing how integrated or segregated the spaces in the overall system in the layout. In 

research institution, all project groups have the frequent movement for communication when 

conducting Combination process. The pattern of movement can be seen around workstation 

area compared to other spaces. Second pattern of movement can be traced on the Socialization 

process, which mostly showed at circulation area, discussion space and reception space. 

 

 The Interior Design Firm 

 

Figure 34 Distribution maps of seci communication occurrences in interior design firm 

 

Figure 34 shows the distribution of SECI communication occurred in interior design firm. The 

finding shows that both companies have the most communication occurrences at Combination 

process with spatial occupancy mostly at designers’ workstation. Next was followed by 

Socialization process, which the distribution can be seen at designers’ workstation, circulation 
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area and discussion area. Lastly, the Externalization process and Internalization process 

showed almost same distribution of communication occurrences both at designers’ 

workstation area and discussion area. 

 

 

Figure 35 SECI communication movement by KWs in interior design firm 

 

Figure 35 shows the movement pattern by designers when conducting SECI communication. 

When look at movement pattern by both ID firm, Combination process has shown more 

movement compared to other knowledge creation process. The least movement can be traced 

at Externalization process.  

 

Based on the distribution map of SECI communication occurrence and SECI communication 

movement pattern showed by both type organizations, it can be concluded that the 

communicative space in the organization were influenced by several factors. The factors are as 

the follows: 

1) Visibility factor – based on openness of furniture settings, co-presence and visibility of 

other researchers. Furniture design and its physical settings influence the possibility to 
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have high AOC. This can be seen in at research institution of PG1 workstation, where 

the degree of openness was low compared to other office layout including interior 

design firms. Further, the co-presence and visibility of other KWs at the same time and 

same area also affecting the possibilities of having high AOC. 

2) Accessibility factor – based on the communication movement pattern. More 

accessibility found when the distance between KWs increases. This result specifically 

can be found at interior design firm because more movement pattern can be seen in 

interior design firm because of the distance between designers and superior designers 

and also at research institution at PG1. 

3) Proximity factor – based on spatial adjacency and individual distance. High AOC 

occurrs when discussion space allocated adjacent to workstation area, specifically on 

Socialization process. This result found at both type of organization specifically at PG1, 

PG3 and ORG2. 
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3.6.5 The Cross Analysis: Analysis of Observation and Space Syntax Data 

In the cross analysis between the observation and space syntax data, the findings are expected 

to answer the research questions of this study - What are spatial layout characteristics that 

have a potential to facilitate communicative environment for knowledge creation processes?  

 

 The Research Institution 

In the cross analysis, spaces are divided into three categories: 1) main spaces consist of 

workstation areas, and discussion-cum-meeting spaces; 2) service spaces consist of 

photocopiers, refreshment stations, and storage areas; and 3) circulation spaces consist of 

routes between spaces, and the main aisle. A median value was used to set apart the integrated 

and segregated spaces in both accessibility and visibility integration value. Spaces that were 

located above median value are categorized as integrated spaces because of their location at 

integrated lines allowing anybody to go anywhere or to meet anyone easily, whereas spaces 

that have below than median value are categorized as segregated spaces located along less 

integrated lines. We hypothesized that SECI communication is predicted to occur more often 

at integrated areas. The cross analysis graph is shown in Figure 36.  

 

The results of cross analysis between integration value and SECI communication occurrences 

and movements can be summarized according to the following space categories: 

1) Main spaces 

a) Workstation areas for PG1 (accessibility, Int.V=5.69; visibility, Int.V=14.9) and PG2 

(accessibility Int.V=6.04; visibility Int.V=20.781) located at segregated areas had less 

SECI communication occurrences and movements compared to PG3 (accessibility 

Int.V=8.39; visibility Int.V=17.66), which is located in an integrated area and more 

movements. 

b) High SECI communication occurred in discussion-cum-meeting spaces for PG3 

(accessibility, Int.V=8.8; visibility, Int.V=28.7) and moderate level for PG1 

(accessibility, Int.V=7.9; visibility, Int.V=21.4), but contrary to PG2 (accessibility, 

Int.V=6.3; visibility, Int.V=16.2), which had very low SECI communication because 

of its segregated location.  
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Figure 36 Comparisons of SECI communication occurrences and spatial properties in 

research institution 
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2) Service space 

a) As for accessibility, no SECI communication occurred at photocopier area for 

highly integrated and highly connected spaces for PG1 (accessibility, Int.V=8.3; 

visibility, Int.V=14.9) and PG3 (accessibility, Int.V=11.9; visibility, Int.V=18.3), 

but a small number of occurrences did take place at PG2 (accessibility, Int.V=7.89; 

visibility, Int.V=21.4), which is located in a segregated area. 

b) Refreshment stations did not have any SECI communication occurrences and 

movements in both integrated and segregated locations. 

c) Storage spaces for PG1 (accessibility, Int.V=6.0; visibility, Int.V=10.7) and PG2 

(accessibility, Int.V=6.0; visibility, Int.V=16.32) were located in a segregated area; 

however, low SECI communication occurred at PG2, which was contrary to the 

expected result. In contrary, PG3 (accessibility, Int.V=9.1; visibility, Int.V=18.2), 

which is located at the integrated area, produced no communication and movement 

at all. 

 

3) Circulation area 

1) Circulation space for all layouts located in the integrated space with PG1 

(accessibility, Int.V=9.4; visibility, Int.V=20.18), PG2 (accessibility, Int.V=6.6; 

visibility, Int.V=20.1), and PG3 (accessibility, Int.V=9.6; visibility, Int.V=20.5) have 

high integration values. SECI communication occurred in all groups with PG3 

having the highest, followed by PG2 and PG1. 

2) Main aisles for all groups were also located at integrated lines, but there was no 

SECI communication at the designated area. 

 

From the above summary, three conclusions can be drawn. First, as predicted in our 

hypothesis, SECI communication mostly occurred at integrated locations rather than 

segregated locations, which can be seen in almost all areas. Second, SECI communication did 

not occur at public and open zones even though they were located in most integrated lines. 

This could be seen in photocopier areas, refreshment stations, and main aisles, where no SECI 

communication occurrences were recorded. Third, discussion-cum-meeting spaces located 

adjacent to workstation area recorded higher SECI communication occurrences, which shows 

that proximity factor need to be considered in workplace planning. 
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 The Interior Design Firm 

The cross analysis was conducted to compare the communication occurrences in specific 

spaces with spatial properties in terms of accessibility and visibility factors (Figure 37). A 

median value was used to set apart the integrated and segregated spaces in both organizations. 

Integrated spaces are considered to have higher possibilities for communication occurrences 

since the locations allowed people to go anywhere (accessibility factor) and easily see others 

(visibility factor). The median value for ORG 1-accessibility was Int.V>5.02 while the 

visibility value was Int.V>11.06; the median value for ORG 2-accessibility was Int.V>6.46 

while visibility was Int.V>11.05. The results show that ORG 1 had higher communication 

frequency for visibility, but not accessibility, at studio workstations, which were located in 

integrated spaces.  

 

Most communication occurred at combination processes. The same pattern was seen in the 

results for ORG 2, where there was high communication frequency at designer workstations 

for both accessibility and visibility because the spaces were located in an integrated area. Most 

communication also occurred in combination processes. From the graphs, the observation 

results show a low frequency of SECI communication occurrences in segregated spaces such 

as the pantry, library, photocopier, material preparation space, and other divisions like QS or 

admin. There were moderate communication occurrences in both segregated and integrated 

spaces such as discussion, circulation, director’s room, showroom, and reception/waiting 

spaces. Based on these data, the results show that SECI communication occurred in all 

integrated spaces, though not with high frequency values. 
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Figure 37 Cross analysis graph comparing VGA Integration values of spaces and the AOC of 

SECI behaviors in spatial usage 
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3.7 The Conclusion  

 

Figure 38 Scope of research in this chapter from overall framework of study 

 

The aim of this study is to investigate the characteristics of communicative space for SECI 

behaviors by measuring SECI communication occurrences (refer Figure 38). In this study, it 

was ascertained how space usage differed when KWs communicated among themselves when 

performing knowledge creation behaviors. The findings derived from space syntax’s VGA and 

observation analyses have determined spatial characteristics fostering knowledge creation 

behavior in both type of organization. Both organizations show the same characteristics when 

relates to SECI behavior and SECI communication. The characteristics includes: 

1) Visibility factor – based on integrated and segregated factor, openness of furniture 

settings and degree of enclosure office layout, co-presence and visibility of other 

researchers.  

2) Accessibility factor – based on the communication movement pattern of KWs due to the 

fewer turning points to reach destination, and integrated and segregated factor of spatial 

location in the entire system of office layout.  

3) Spatial proximity factor – based on spatial adjacency and distance of individual 

workstation.  

 

However, there are some conflict and consideration need to be taken care of when analyzing 

result in the study. Space syntax analyzes the integration value of the space, which shows how 

integrated or segregated the space from entire system. And it is also predict the 

communicative area in the layout. However, the result from the observation does not tally with 

the results found in observation, which shows that some spaces that have high integration 
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value does not have communication occurrence at all. The reason may due to: 

1) Both SECI communication and SECI behavior require a decent space to be executed. 

2) Spaces with high integration value do not provided with facilities that enable people 

to work due to small space area. 

3) Organizational culture that has been practices in the organization, e.g. PG1 has a 

custom to perform knowledge sharing and discussion regarding their work during 

lunch hour. Sometimes, the time spent for this activity can be reached until two hours 

long. 
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Chapter 4: AOC as Causal Factor to Work Fragmentation 

 

4.1 Background of the Study  

In Chapter 1, the study has explained the relationship of effective communication towards 

KWs knowledge work and activities. Through effective communication, KWs can increase the 

positive impact of cross-fertilization of generating new knowledge, ideas and insight as well 

as information exchanged. In order to gain effective communication, KWs must acquire 

communication skills, deficient in building relationship within working network, quality in 

delivery and responsiveness of communication’s information. However, recent studies stated 

that communication in the workplace has gradually declined due to lack of acquisition of 

communication skills. In response to the problem, some scholars agree that exchanging high 

amount of communication (AOC) will possibly dealing with the weakness (Large, 2005; 

Mueller & Lee, 2002b; Stryker et al., 2012a; Zimmermann et al., 1996). Unfortunately, the  

negative impact identified where greater amount of communication decreases the process of 

knowledge creation due to frequent interruption (Adamczyk & Bailey, 2004) within task 

execution. Thus, become a causal factor to the fragmentation of work, hence hindering KWA 

improvement.  

 

4.1.1 Knowledge Work, Work Fragmentation and Effects towards Activities 

Prior literature has discussed that thinking work sphere cause more fragmented work due to 

interruption compared to non-thinking work sphere. Knowledge creation activities in the 

workplace require KWs using cognitive mental workload at high state. Therefore, KWs is 

vulnerable to interruption and this will lead to the detrimental effect to KWA. When KWs 

using cognitive mental workload, they will keep thinking, thus can cause tiredness to mental 

state and frequently interrupt their working progress. At this condition, KWs frequently 

acquires self-initiated interruption to take a break, or switching the task at hand. Many 

scholars agree that unmanageable fragmented work may lead to decline of KWA (Sadler, 

2011; Spira & Feintuch, 2004). From the psychology perspectives, KWs experiences increased 

amount of stress and frequency of error, loss of focus and thinking creatively, performance 

declines and unable to make a good decision (Bailey et al., 2001, 2000).  
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This study has defined work fragmentation as a segmented work due to a break in continuous 

activity and is affected by their interaction with others, how they interrupted and how their 

work resumed. According to prior research, many scholars have an extensive discussion on 

interruption (to break off or cause to cease in the middle of something) and task switching, 

two main points why working sphere become fragmented (Czerwinski et al., 2004). 

Interruption in this study can be divided into two types – the internal and external interruption. 

Internal interruption refers to work that stops at self-initiated reasons such as making a phone 

call, leaving the cubicle or want to talk to someone. While external interruption is a condition 

in the environment that cause switching of work, for example, when a person ask for 

discussion, a coming phone call, email signal, etc. Communication identified as the largest 

contributor to cause the task switching, thus making the working sphere become fragmented. 

Based on the pilot study conducted in Naka Lab, communication has contributed 40% to the 

percentage of interruption and the major cause for task switching (refer to pilot study at 

section 4.2). This experiment has supported the evidence that most interruptions are due to 

face-to-face interaction (O’Conaill & Frohlich, 1995). 

 

4.2 Problem Statement 

In the previous study, many researches discovered the causal factor of work fragmentation 

from: 1) office environment, e.g. noise from surrounding, smell, humidity, temperature, etc., 

2) ICTs (Czerwinski et al., 2004; Iqbal & Horvitz, 2007; McFarlane & Latorella, 2002) e.g. 

answering telephone, email, respond to instant message notification, etc., 3) people e.g. 

colleague’s visit, request, and also 4) organization (Tetard, 1999). However, very limited of 

study has discovered the causal factor from communication. Moreover, many cases in 

previous study examine the fragmented work using artificial condition set in the laboratory 

instead of empirical evidence from the real workplace condition. Therefore, this chapter 

intends to fill the holes, and in addition to investigate the control method to reduce work 

fragmentation. 
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4.3 The Aim and Objectives of the Study 

This chapter aims to investigate KWs’ work fragmentation caused by communication and 

control method to reduce the effect of fragmented work. The questions are based on RQ4 

and research objectives are formulated as in Table 16:  

 

Table 15 The research overview of chapter 4 

Question Objective Data 
Sources 

Analysis 

1. What has causes 
work fragmentation 
in the workplace? 

To investigate the work 
fragmentation scenario in 
the workplace by 
identifying cause and work 
fragmentation complexity 
through its characteristics. 

Pilot Study. 
- Behavior 

study 
Questionnaire 
Survey 
- Scenario 
study 
 

Descriptive analysis 
-Percentage, mean 
and standard 
deviation 

2. What are the 
effects of work 
fragmentation and 
how is the control 
method being 
implemented in the 
current workplace? 

To investigate the effect on 
psychological state, 
workflow and behavior as 
well as solution and method 
to manage work 
fragmentation caused by 
face-to-face communication. 

Questionnaire 
Survey 

Descriptive analysis 
-Percentage, mean 
and standard 
deviation 
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4.4 The Pilot Study 

The pilot study was conducted to grasp the situation at workplace of what does it mean by 

‘work fragmentation’. Simple experiment conducted by looking at student’s daily routine in 

the Naka lab. Since the objective of the pilot study is to look at natural condition of the test 

subject and surrounding environment, no specific requirement or condition that focused at 

psychophysiological was state set up to the test subject. Instead, this pilot observation was 

focusing at investigating: 

1) The behavior of test subject when conducting work and non-work 

2) The type of interruption that may cause the disturbance to the work process handling 

by test subject, thus leading to work fragmentation. 

3) The communication-type of interruption. 

 

4.4.1 The Procedure and Measurement 

The experimental protocol consisted of 1-day observation starting from 0900 hours until 1800 

hours in the Naka Laboratory (refer Figure 39, 40 and 41). To support the observation, video 

camera was used and set up at two locations that could capture the overall situation in the lab. 

No specific task was set up, rather test subject was asked to do their normal routine. However, 

test subject must execute either work sphere that involves cognitive mental workload or 

non-cognitive mental workload work sphere. In other word, thinking and non-thinking / skill 

working sphere. In this pilot study, two students conducted thinking work sphere (thesis 

writing) and one student conducted non-thinking / skill work sphere (AutoCAD exercise). The 

interruption on the test subject was monitored through observation, while the task switching 

and self –initiated (internal interruption) was detected using tag system. The procedure of 

experiment used a tag to give a signal when the test subject performed work (blue tag) or 

non-work (red tag) routine. With this, the test subject was assumed has switch their task at 

hand, thus showing the work sphere becoming fragmented. The observation sheet was used to 

measurement 1) the movement, 2) resumption time from interruption, 3) type of interruption, 

and 4) the length of working sphere. 
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Figure 39 Diagram of measurement  

 

 

Figure 40 Locations of test subject and camera 
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Figure 41 The method of conducting observation – red and blue tag 

 

4.4.2 The Result 

Figure 42 shows the length of working sphere conducted by all test subjects. The values 

showed in the graph were measured in minutes and it was divided into work and non-work. 

The objective is to see how long of all test subject conducting the working sphere in a day. 

The graph indicates that almost 40 percent of activities are non-work. 

 

 

Figure 42 Two type of behavior observation investigated (in minutes) 
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Figure 43 shows the type of interruptions that occurs in the experiment conducted representing 

communication type of interruption, which is the highest percentage contribution compared to 

other type of interruption. From this chart, we can classify that interruption is caused by 

external factor or self-initiated interruption. We can see that most of the interruptions were 

caused by self-initiated interruption such as personal, stretching, standing, eating, drinking, 

throw the trash, telephone, walking, wandering and looking for material. Conversation can be 

classified for both categories since the test subject also sometimes ask for something to other 

student surround them. While external interruption consists of being talked to, out of lab, 

conversation and discussion. Here, we can see that communication-type interruption 

comprises of ‘being talked to’, ‘conversation’ and ‘discussion’. Both type contribute to 23% of 

overall interruption occurred.  

 

 

Figure 43 Type of interruptions and percentage of each item 



 105 

 

Figure 44 Analysis of interruption by communication and the AOC 

 

Figure 44 is the analysis with the objective to look at how fragmented are the working sphere 

of the test subject. The findings from the observation can be concluded as the following detail: 

1) Thinking work makes the test subjects to acquire more switching course and the 

working sphere become more fragmented compared to work that does not require 

thinking process. This resulted in working sphere of test subject 1 and test subject 2, 

which is more fragmented compared to test subject 3. 

2) Communication-type of interruption during non-work activities are more frequent 

compared to during performing work activities. Referring to test subject 1, he has four 

versus one of communication interruptions at non-working sphere. Test subject 2 has 

five versus one and test subject 3 has all communication interruptions during 

non-working. 

3) Preventing disruptive interruption like communication requires solution and strategy 

to manage work at hand. Scenarios to prolong the work at hand can be seen when test 

subject uses earphone to reduce interruption while conducting concentration work and 

as a signal not to be disturbed unless necessary. 
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4.5 The Questionnaire Survey 

4.5.1 The Survey Instrument 

The survey instrument employed questionnaire, which was developed from a series of 

questions, related to work fragmentation caused by communication. The chronology of 

questionnaire design (refer Table 17) is as follows: 

 

Table 16 The chronology of questionnaire design 

Step Description 

1 
Conceptualized 

constructs and items 

 To define constructs of interest in work fragmentation 
 Constructs and items were defined based on literature review 

focusing on the concept of work fragmentation, interruption 
type, working sphere, fragmented time, recuperating time, 
behavior after interrupted, effect on psychological state, 
solution and method to manage work fragmentation. 

 Interview was conducted with four volunteers – one from 
purchasing department of manufacturing company and three 
from accounting department of an education institution 

2 
Determine response 

choice 

 To determine the nature of responses available to respondents. 
 Most of the questions utilised the closed format response, 

multiple choice, dichotomous response, open format response 
and the Semantic Differential Scales for effect on 
psychological state.  

3 
Pre-test and sorting 

for item refinement / 
dropping & examine 

the validity 

 The questionnaire was subsequently tested three times to 30 
undergraduate students (1st run), 15 graduate students (2nd 
run) at Design, Engineering and Management Department of 
Kyoto Institute of Technology.  

 In the first two run, students were asked to provide feedback 
from layman perspective regarding question ambiguity and 
clarity. 

4 
Pilot data collection 
and revise the survey 

instrument 

 15 KWs (3rd run) from Naka Lab alumni. 
 For the purpose of content validity and reliability of survey 

instrument, the comments from alumni was incorporated 
whether the items adequately sample the domain of interest 
and revised until it reaches the satisfaction. 

5 
Questionnaire 

finalized and send via 
email and post 

 Questionnaire was finalized by determining the item sequence, 
layout and appearance in the Google web survey. 

 Questionnaire then was send to respondents via email and post. 
(Refer Appendix). 

 

4.5.2 Respondents 

The survey questionnaire was sent via email and post to KWs from 6 Japanese companies. 

The sampling employed a purposive sampling according to the interest of this study. The main 

goal of the purposive sampling is to focus on a particular characteristic of the population that 

have the same characteristics – which are employed at the workplace-design-related 
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companies. Further, the sampling also included individual at all levels of organizations. 

Responses were received from 65 respondents. However, due to insufficient data provided, 3 

sample were dropped from the analysis, thus, the response rate recorded at 95%. 

 

4.6 The Results and Discussion  

4.6.1 The Demographic Characteristics of Respondents 

Table 18 shows the demographic characteristics of respondents in the study. Demographic 

characteristics was divided into 4 categories comprises gender, age industry of work and 

position in organization. 

 

Table 17 The demographic data  

Description N % 

Gender    
Male 45 72.6 
Female 17 27.4 
Age   
20-29 12 19.4 
30-39 23 37.1 
40-49 15 24.2 
50-59 12 19.4 
Industry of Work   
Secretariat / administration 1 1.6 
General Affair and Human Resource 3 4.8 
Sales & Customer Service 1 1.6 
Product Planning, Promotion & Marketing 15 23.1 
Corporate & Business Planning 2 3.2 
R&D, SE, Programmer 18 29.0 
Architecture / Design 12 19.4 
Consultant 6 9.7 
Other 4 6.5 
Respondents Position in Organization   
Manager / Assistant Manager 5 8.1 
Department Head / Department Hear Substitute 17 27.4 
Supervisor 3 4.8 
General Worker 23 37.1 
Other 14 22.6 
Total 62 100 
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4.6.2 Work Fragmentation Due to Communication 

 Type of interruption caused by communication 

Table 19 shows the type of interruption caused by communication. The results of the survey 

showed that the request and demand from other worker contributes to the highest score of all 

types of communication interruption. The second highest score was from question, discussion 

and seeking advice, which contribute to 82.8% of overall score. Learning something new and 

greeting are become the least selected by KWs that may affect their KWA. From overall type 

of communication, KWs were asked to choose the most common type that fragments their 

work. Among all items listed, the question, discussion with other KWs and seeking advice are 

become the most prominent reason (33.9%) and followed by request and demand from other 

KWs, which contribute to 30.6%. In contrary, KWs has stated that getting confirmation on 

something, asked to check something and schedule meeting are become the least common 

cause to their fragmented work. 

 

Table 18 Type of communication interruption faced by KWs in the workplace. 

Description N % 

1. Type of interruption   
Unplanned meeting 43 68.8 
Request / demand 55 85.9 
Schedule meeting 20 31.3 
Question / Discussion /Advise  53 82.8 
Confirmation / check 21 32.8 
Chatting 31 48.4 
Learning  7 10.9 
Greetings 10 15.6 
Disruption 15 23.4 
Other  2 3.1 
2. The most common cause of interruption   
Unplanned meeting 7 11.3 
Request / demand 19 30.6 
Schedule meeting 3 4.8 
Question / Discussion /Advise  21 33.9 
Confirmation / check 3 4.8 
Chatting 3 4.8 
Disruption 4 6.5 
Other 2 3.2 

      N= total of respondents 
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Table 19 Communication’s interruption and its characteristics 

0-5 minutes 1 33.3% 1 33.3% 1 33.3% 3 100.0%

6-10 minutes 1 5.9% 5 29.4% 5 29.4% 1 5.9% 2 11.8% 2 11.8% 1 5.9% 17 100.0%

11-15 minutes 6 42.9% 6 42.9% 1 7.1% 1 7.1% 14 100.0%

16-30 minutes 1 14.3% 6 85.7% 7 100.0%

31-60 minutes 4 28.6% 5 35.7% 1 7.1% 3 21.4% 1 7.1% 14 100.0%

61 minutes and above 1 14.3% 2 28.6% 2 28.6% 1 14.3% 1 14.3% 7 100.0%

0-1 times 3 20.0% 7 46.7% 1 6.7% 4 26.7% 15 100.0%

2-5 times 3 7.5% 10 25.0% 2 5.0% 15 37.5% 2 5.0% 3 7.5% 3 7.5% 2 5.0% 40 100.0%

6-10 times 1 20.0% 1 20.0% 1 20.0% 1 20.0% 1 20.0% 5 100.0%

11-15 times

16 - 20 times

21 times and above 1 100.0% 1 100.0%

Own Seat 6 10.9% 16 29.1% 2 3.6% 20 36.4% 3 5.5% 2 3.6% 4 7.3% 2 3.6% 55 100.0%

Meeting Room 2 20.0% 3 30.0% 1 10.0% 2 20.0% 1 10.0% 1 10.0% 10 100.0%

Discussion space / Corner 1 12.5% 3 37.5% 3 37.5% 1 12.5% 8 100.0%

Lounge / Reception Area 2 50.0% 1 25.0% 1 25.0% 4 100.0%

Circulation Area 1 11.1% 2 22.2% 5 55.6% 1 11.1% 9 100.0%

Amenity / Photocopier area 1 100.0% 1 100.0%

Other space 2 66.7% 1 33.3% 3 100.0%

0-5 minutes 1 4.0% 6 24.0% 2 8.0% 10 40.0% 1 4.0% 3 12.0% 1 4.0% 1 4.0% 25 100.0%

6-10 minutes 3 18.8% 6 37.5% 4 25.0% 1 6.3% 2 12.5% 16 100.0%

11-15 minutes 2 25.0% 3 37.5% 2 25.0% 1 12.5% 8 100.0%

16-30 minutes 1 33.3% 1 33.3% 1 33.3% 3 100.0%

31-60 minutes 1 12.5% 3 37.5% 3 37.5% 1 12.5% 8 100.0%

61 minutes and above 1 100.0% 1 100.0%

go back to work immediately 4 7.8% 16 31.4% 2 3.9% 18 35.3% 2 3.9% 3 5.9% 4 7.8% 2 3.9% 51 100.0%

go to other appointment 2 40.0% 1 20.0% 2 40.0% 5 100.0%

taking a break 7 46.7% 3 20.0% 2 13.3% 1 6.7% 1 6.7% 1 6.7% 15 100.0%

other 1 25.0% 1 25.0% 1 25.0% 1 25.0% 4 100.0%

typical action 

after 

interruption

resumption 

time

Total

Interruption 

time

Interruption 

frequency in 

a day

place of 

interruption 

occurred

schedule 

meeting

question  / 

discussion  / 

advise

confirmation 

 / check
chatting disruption other

the common cause from communication

unplanned 

meeting

request  / 

demand
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 Analysis of Most Common Cause of Interruption (Communication) and Its Characteristics 

Previous section has indicated the most common type of communication that caused the work 

become fragmented by KWs. In this section (refer to Table 20), the study intends to explore the 

complexity of work fragmentation by focusing on: 1) interruption time, 2) frequency of 

interruption in a day, 3) spatial occupied when the interruption occurred, 4) resumption time of 

original work after interruption, and 5) typical action taken by KWs after interruption. The 

scenario of work fragmentation’s complexity can be explained in Figure 45. 

 

 

Figure 45 The complexity of work fragmentation based on five characteristics 

(adopted and modified from Sykes, 2011) 

 

The descriptive analysis was conducted by taking into account the total number of response and 

percentage of cases. Firstly, the duration of interruption time by KWs based on common cause 

from communication. The cross tabulation analysis shows that in average, KWs have 6-10 

minutes of interruption times representing 27.4% of total response rate. The most common 

caused was due to question, discussion, seeking advice, request and demand by other worker as 

well as self-initiated by KWs himself. In contrary, interruption times of 0-5 minutes are the least 

respond by KWs. The reason for this scenario cannot be accounted for in this survey and further 

studies are required. 

 

Secondly, KWs were asked to respond on the frequency of the interruption. 65.6% of KWs have 
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stated that, in a day, communication interruptions occurs between 2 – 5 times due to the 

question, discussion and seeking of advice. In contrary, the highest frequency of interruptions 

are derived from request and demand, which represent 21 times and above in a day. This depicts 

that the working sphere has become more fragmented and complex to prolong. Thirdly, the 

study intends to look at spatial occupancy when the communication occurrs. Since the research 

framework has relation on investigating KWs behavior at office spatial settings, this is a 

necessary item that is required to be considered. The results show that interruption associated 

with communication frequently occurred at own seating with 88.7% response rate from KWs. 

The most common cause is similar as the previous analysis on other items that are due to 

question, discussion and seeking advice. The amenity and photocopier area show the least 

interruption with 1.61% of response rate. 

 

Fourth, the survey seeks to look into resumption time to original state after being interrupted. 

40.3% of KWs immediately return to their original work, therefore the duration only requires 

between 0-5 minutes. Meanwhile, the longer time frame required to resume work is about one 

hour and above, which come because of request and demand. Lastly, the question remains on 

what a typical action taken by KWs after interruption. Almost all respondents (82.3%) 

mentioned that they return to work immediately after being questioned, conducting discussion 

and seeking advice. 

 

4.6.3 The Effect of Communication Interruptions on Individual Activities 

 

Interruption caused by communication always introduces a change in work pattern, specifically 

when KWs conduct primary task that require cognitive processes. Prior research found that 

interruptions to be intrusive and the results from the studies highlighted mostly negative effects. 

However, some scholars also reported mixed effect of interruption.  For example, interruptions 

from communication may sometimes not necessarily be negative, but rather become beneficial 

when the interrupter convey useful information at the particular time. In the literature, the most 

discussed topics on the effect of interruptions towards KWs task performance were related to 

psychological effects. For instance, the measurement on level of annoyance and the level of 

anxiety (Bailey et al., 2001). Hence, there were lacks of focus on specific type of interruption 

but rather in general. In the survey conducted for the study, the effects caused by interruption 

were based on most common type of communication face by KWs. The measurement was 

divided into three sections: 1) effects from psychology, 2) workflow and 3) behavior 

perspectives. Respondents were asked to level the effect of communication interruption 
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according to Semantic Differential Scales rated on a 6-point scale from lower (1) to higher (6). 

Table 21 and Figure 46 illustrate the results of the survey. 

 

Table 20 The effect of interruption by most common communication type on KWs 

Measure N Mean 

Std. 

Deviation 

psychology - motivation 62 3.19 0.938 

psychology - stress 62 3.00 0.991 

psychology - concentration 62 2.91 0.855 

psychology - mood 62 3.56 1.182 

work flow - mistake 61 3.39 0.822 

work flow – work delay 62 2.77 1.014 

work flow - difficulties 61 3.39 0.935 

work flow - performance 62 3.101 0.889 

work flow - risk 60 3.35 0.898 

work flow - accomplishment 62 3.43 0.781 

behaviour - promote 62 3.61 0.947 

behaviour - leaving seat 62 3.08 0.874 

 

    

Figure 46 Semantic differential scales on communication interruption’s effect 
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The psychology construct in the survey consists of four items measuring the level of motivation, 

the stress level, the concentration and mood of KWs.  The analysis uses a descriptive analysis 

of mean value and standard deviation. Among four items measured in the psychology category, 

mood of KWs are represented in a higher scale (M=3.56, SD=1.18), shows that the mood 

changed after communication interruptions.  The least effects was KWs concentration on their 

work (M=2.91, SD=0.85). The workflow construct comprises of 6 items measuring mistake, 

work delay, difficulties, performance, risk and accomplishment. KWs were seen to be in neutral 

state regarding communication interruptions by decreasing the mistake in their work (M=3.39, 

SD=0.82) and also having the same perception on the difficulties in obtaining an idea, which 

depict the same mean value. Furthermore, KWs has stated that they agree with the fact that 

communication interruption delays their work (M=2.77, SD=1.02). For behavior construct, the 

effects measured are on the promotion to workplace learning and level of leaving the own seat. 

Communication interruptions seem to promote workplace learning, although the mean value 

slightly higher from the neutral level. On the other hand, KWs stated that that the condition of 

being away from their own seat increases (M=3.08, SD=0.87). 

 

4.6.4 Preventing and Controlling Disruptive Communication Interruptions 

 

Many strategies have been applied to control the interruption, because communication’s 

interruption sometimes can become disruptive and decline KWs activities. The discussion from 

literature has proposed several approaches related to: 1) the preferred spatial and workspace 

settings, 2) the denial behavior, and 3) filtering systems featuring the availability of KWs 

condition (Harr & Kaptelinin, 2007). In the physical office, sometimes, KWs need to avoid 

people when handling important task that requires high concentration. The preferred solution or 

strategies from being interrupted are to find high degree of enclosure space, find a setting that 

provides high level of privacy, or they simply arrange a spatial layout of stacks of books as an 

attempt to create wall. Occasionally, we can notice that people simply put a denial behavior by 

placing an earphone, or by giving a sign of “yes or no”, assuming that other people understand.  

 

In the survey conducted, KWs were asked to write down the method used to control the 

negative impacts of interruption to their work. The following table describes the findings 

attained from the survey. 
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Table 21 The approach in controlling negative impact of interruption from the survey 

 

Approach Description 

ICTs 

• Writing the availability status in ‘office shares’ on the web whiteboard 

• Manage interruption using task management tools 

• Self-initiated communication better by dealing through email rather 

than face-to-face. 

• Establish an action plan in groupware calendar and diaries 

• Promoting and establishing information in SNS 

• Use IM to deal with unfinished business 

Physical 

space 

• Away from PC and own space and work at different location 

• Work at high privacy space 

• If feel annoyed, find a space that could not meet with people, such as 

cafeteria 

Behavior 

 

 

 

 

 

 

 

 

 

 

 

• Participating in conversation to develop social-psychological skill 

• Avoid eye contact. Create a busy atmosphere 

• Showing a denial atmosphere 

• Arrange with the requester of certain time to deal with the sudden 

request 

• Pretend concentrating on something 

• Set different time of meeting to one available day 

• Request to talk on main point only and make it short 

• Ask the other party to consult at other time on available date and time 

• Ignore unimportant calls 

• Prioritize business 

• Attain the communication content as much as possible 

• Always aware with situation and progress work. Manage well according 

to priority 

 

 

Table 22 shows the strategies and method of controlling interruption practices by KWs derived 

from the survey findings. From the answers given by KWs, approaches in dealing with 

interruptions can be divided into three criterias: 1) The ICTs approach, 2) the behavior approach 

and 3) the physical space approach. Commonly, the behavior approach seems to become a 

practice within Japanese organization. 
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4.7 The Conclusion 

 

The study in this chapter was designed to provide data on the communication in the workplace 

and its effects towards KWs work fragmentation. The scope of study can be referred to Figure 

43.  

 

 

Figure 47 Scope of Research in this Chapter from Overall Framework of Study 

 

A pilot study and a survey was designed to answer questions posed in the study. The questions 

are as following: 

 

Q1: What types of causes and to what extent (complexity) work fragmentation occurrs in the 

workplace? 

 

 Based on the first question, there are many reason for the work handled at hand to be 

fragmented. According to the pilot study conducted in this study, work fragmentation occurs 

mostly because of task switching and interruptions. This results have supported findings in 

Czerwinski et al., (2004). Both are related to each other, where task can be switched due to 

interruption or interruption occurred to task at hand due to self-initiated interruption. 

Furthermore, task or work that uses cognitive mental workload tend to have more fragmentation 

compared to work that is uses skill or non-thinking. Other than that, communication-type 

interruption likely to occur more when KWs are at a non-working state compared to working 

state.  

 

KWs have identified eight (8) types of the most common cause of communication-related 

interruptions that have caused work fragmentation in the questionnaire survey, which 

comprises of 1) unplanned meeting, 2) request / demand, 3) schedule meeting, 4) question / 
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discussion / advise, 5) confirmation / check, 6) chatting, 7) disruption, and 8) others.  These 

findings are the contribution of this study since it has not been identified in other studies as yet. 

Furthermore, the work handled by KWs become more fragmented and complex based on the 

characteristics of communication interruptions. The characteristics encompasses: 

1) Interruption time – 6-10 minutes (27.4%) was due to question, discussion, seeking 

advice, request and demand by other worker as well as self-initiated by KWs himself;  

2) Frequency of interruptions – 2-5 times a day (65.6%) mostly because of question, 

discussion and seeking advice;  

3) Spatial occupancy during interruption occurred at own seating (88.7%) which is the 

common cause due to question, discussion and seeking advice;  

4) Resumption time – the least is 0-5 minutes (40.0%) because of question, discussion 

and seeking advice and the longer is 1 hour and above due to request and demand; and  

5) Typical action after being interrupted – return to work immediately (82.3%) after 

interruption due to question, discussion and seeking of advice.  

 

Q2: What are the effects of work fragmentation and how is the control method being 

implemented in the current workplace? 

 

The effects of work fragmentation have been measured towards psychological state, workflow 

and behavior of KWs. These three measurements have a great influence toward KWA 

improvement since it also impacts KWs performance. From the analysis, the finding shows the 

following results: 

1) Psychology – great effect on mood changes (M=3.56, SD=1.18), least effect on 

concentration towards work (M=2.91, SD=0.85).  

2) Workflow – least effect on the mistake in work and on the level of difficulties in 

getting ideas in work (M=3.39, SD=0.82). Work fragmentation caused by 

communication-type interruption has an effect in work delay (M=2.77, 

SD=1.02).  

3) Behavior - Communication interruptions seems to promote workplace learning 

(M=3.61, SD=0.94). On the other hand, KWs stated that the condition of being 

away from their own seat increases (M=3.08, SD=0.87). 

 

From the above findings, it show that work fragmentation due to communication-type 

interruption mostly contributes to negative effects on KWs activities and performance. Although 
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it has no effect on concentration towards work, occasionally it also contributes positive effects 

toward performance such as promoting workplace learning among KWs. 

 

Many strategies and control method have been discussed in the previous literature. However, 

discussion on the control method from the perspective of communication-type interruption still 

has limited evidence in the literature. The finding from the questionnaire survey in this study 

has displayed evidence on how control method of communication-type interruption practiced in 

Japanese organization. The control methods entail activities that are necessary to solve the 

interruption matter and it can be classified into 3 types of recommendations: 1) ICTs, 2) 

physical space, and 3) behavior. From all actions taken in the control methods, the combination 

of proactive method and reactive method may assist KWs to prepare consequences occurred 

from communication-type interruptions. The proactive method is a method to reduce the 

number of communication-type of interruption and to prevent it from occurring. Meanwhile, the 

reactive method is a method to reduce negative effects when the communication-type of 

interruptions take place. The details are as followings: 

 

Table 22 The Proactive and Reactive Methods to Control Communication-Type Interruptions 

Remedies Recommendation 
types 

Descriptions 

Proactive 
methods 

ICTs 

1) Using ICTs management tools – writing availability 
status in ‘office shares’ web whiteboard; use task 
management tools to manage workflow (primary task 
and interruption task);  

2) Cloud sharing – establish action plan and information 
in groupware, group diaries or SNS,  

Physical space 

3) Well designed office spatial settings – work at variety 
setting to avoid interruptions such as high privacy 
space, low traffic areas during working hours such as 
garden or cafeteria. 

Behavior 

4) Denial behavior – avoiding eye contact, using 
headphones, create busy atmosphere, pretending 
concentrating on something. 

5) Progress awareness – aware with the current situation 
and work progress, manage priority  

Reactive 
methods 

ICTs 
6) ICTs tool – using IM, email, etc. to deal with 

unfinished business 

Behavior 

7) Positive response – participating in the conversation 
to develop social-psychological skills or learning. 

8) Managing priority – arrange at different time on 
sudden request or available day; prioritize business 

9) Develop communication skills – request talk on main 
point, make conversation short, grab communication 
content as much as possible 
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Appendix 2 – Questionnaire (English Version) 

 

Survey on Work Fragmentation 

Dear Sir / Madam, 

I am a Doctoral Student of the Faculty of Design Engineering, Kyoto Institute of Technology, 

Japan. Currently I am carrying out a study, which seek to discover the effectiveness of 

interpersonal workplace communication in enhancing worker’s intellectual productivity. 

Intellectual productivity refers to the efficiency that produces intellectual artifacts by knowledge 

worker. 

 

[Request] 

Thank you for sharing your precious time to fill this survey. Please complete all questions as it 

is designed to better understand work fragmentation in the workplace. It is being distributed to 

you purely for academic purposes and the responses will be kept confidential. Please read each 

question carefully and answer honestly. The survey should be taken between 10-20 minutes to 

complete. Thank you. 

(Kyoto Institute of Technology, Design Engineering Course, Doctoral Student 2nd Year,  

AZIZAH MD AJIS) 

 

[Explanation] 

Work Fragmentation Definition: Work activities that are broken into smaller time segments due 

to interruption or by any other reason. For example, task A suppose to be completed at 1200 pm 

at noon, however, an urgent request for task B interrupted and need to be settled immediately. 

Then, task A finally completed at 1500 pm. (Task A being interrupted by other task (task B) and 

fragmented into 2 segments). 
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Section 1: About your work 

1. Designation 

○ Secretary / Reception ○ General Affairs / Human Resource 

○ Accounting / Finance ○ Sales and Customer Service 

○ Product Planning / Marketing / Promotion ○ Corporate and Business Planning 

○ R&D / SE / Programmer ○ Architecture / Design 

○ Consultant ○ Other (please specify:               ) 

 

2. Do you often disengage from your seat because of your work demand?  

(Please answer how many times your move from your seat within your office / organization in a day). 

(If your seating system is free address please state how many movement from seat you occupied to other seat) 

 

 

2.1 Where do you frequently go (within your office / organization)? 

○ Workstation area in your department ○ Other department’s workstation area 

○ Lounge / Discussion area ○ Meeting room 

○ Free address / coworking area ○ Toilet / Smoking room 

○ Refreshment area / Café ○ Other (please specify:             ) 

 

3. Do you often go outside your office because of your work demand? 

○ Yes ○ No 

 

4. Do you always meeting people outside the office because of your work demand? 

○ Yes ○ No 

 

4.1 If your answer is “yes”, whom do you always meet? (Multiple answers allowed) 

○ Supplier / Contractor ○ Client 

○ Business Counterpart ○ Other (please specify:             ) 

 

4.2 If your answer is “yes”, please state which space you always used within office territory?  

(No need to answer if you are meeting outside your office) 

○ Meeting room ○ Reception room / Customer Lounge 

○ Discussion corner ○ Other (please specify:             ) 

 

4.3 If your answer is “yes”, how long does it take in average? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61-120 minutes 

○ 121 minutes and above     

 

4.4 If your answer is “yes”, what is your typical action after the meeting? (multiple answers allowed) 

○ Go back to work immediately ○ Go to other appointment 

○ Taking a break ○ Go back home 

○ Other (Please specify possible answer:                                  ) 

 

Section 2: About Work Fragmentation 
Definition of work fragmentation: Any disturbance to the normal functioning of a process in a system / the process of 

coordinating abrupt changes in people’s activities (McFarlene & Latorella, 2002). Work fragmentation can come 

from internal interruption (from yourself) and external interruption (from outside). 

 

Example:  

 

5. What kind of interruption has caused your work to be fragmented? Please write all possible answers. (E.g. 

incoming call, urgent request, e-mail alarm, being talked to, etc). 

 

 

 

 

6. What is the most common cause of interruption among answers mentioned above (no. 5)? 
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Section 3: Work Fragmentation cause by ICT 

In this study, ICT is a generic term used for technology, industry, equipment and services related to computer and 

network in information and communication technology. 

 

7. What kinds of ICT interruptions that have caused your work to be fragmented? (Multiple answers allowed) 

○ Telephone ○ Email 

○ Internet search / bulletin board ○ SNS (e.g. Facebook) 

○ File sharing / Cloud Computing ○ Management application (e.g. Lotus Note) 

○ Document creation and printing ○ Other (please specify:               ) 

 

8. What is the most common cause of interruption among answers mentioned above (no. 7)? 

 

 

※From this point forward (7-15), please fill the question by referring to answer in no. 8. 

9. What is the average time it takes that cause your work to be fragmented? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 

 

10. How much are you being interrupted in a day? 

○ 0-1 time ○ 2-5 times ○ 6-10 times 

○ 11-15 times ○ 16-20 times ○ 21 times and above 

 

11. How long does it take to recover to working mode after being interrupted? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 

 

12. What is your typical action after being interrupted? 

○ Go back to work immediately ○ Go to other appointment 

○ Taking a break ○ Other (please specify:             ) 

 

※ From this point forward (14-17), please answer the question by referring to work fragmentation caused by 

ICT. 

13. Please ○ in the column that corresponds to the effect caused by ICT interruption.  

  1 2 3 4 5 6  

Psychology 

Lower your motivation 
      

Increase your 

motivation 

Feel the stress       Relieve the stress 

Concentration decrease       Concentration rises 

Mood unchanged       Mood changed 

Work flow 

Mistakes increases       Mistakes decreases 

Work delayed       Work advanced 

Idea difficult to come 

out 
      

Better idea coming out 

Performance decreases       Performance increases 

Risk unavoidable       Risk avoidable 

Do not feel the sense 

of accomplishment 
      

Feeling the sense of 

accomplishment 

Behavior 

Do not promote 

workplace learning 
      

Promote workplace 

learning 

Leave seat increases       Leave seat decreases 

 

13.1 In addition to the above, please write if there is a favorable / adverse effects on the psychology / 

workflow / behavior by the ICT interruption. 

 

 

 

14. What methods do you used to increase positive impacts of interruption on your work? (E.g. I will manage my 

schedule using apps). 
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15. What methods do you used to control negative impacts of interruption on your work? (E.g. Setting a silent mode 

on my mobile phone) 

 

 

 

 

Section 4: Work Fragmentation caused by office environment 

 

16. What kinds of office environment’s interruptions that have caused your work to be fragmented? (Multiple 

answers allowed) 

○ Machine breakdown ○ Noise 

○ Room temperature too high / too low ○ Natural light too bright / too dark 

○ Humidity too high / too low ○ Furniture condition 

○ Equipment shortage ○ Smell 

○ Cleanliness  ○ Other (please specify:             ) 

 

17. What is the most common cause of interruption among answers mentioned above (no. 16)? 

 

 

※From this point forward (18-24), please fill the question by referring to answer in no. 8. 

18. What is the average time it takes that cause your work to be fragmented? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 

 

19. How much are you being interrupted in a day? 

○ 0-1 time ○ 2-5 times ○ 6-10 times 

○ 11-15 times ○ 16-20 times ○ 21 times and above 

 

20. How long does it take to recover to working mode after being interrupted? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 

 

21. What is your typical action after being interrupted? 

○ Go back to work immediately ○ Go to other appointment 

○ Taking a break ○ Other (please specify:             ) 

 

※ From this point forward (14-17), please answer the question by referring to work fragmentation caused by 

office environment. 

22. Please ○ in the column that corresponds to the effect caused by office environment interruption.  

  1 2 3 4 5 6  

Psychology 

Lower your motivation 
      

Increase your 

motivation 

Feel the stress       Relieve the stress 

Concentration decrease       Concentration rises 

Mood unchanged       Mood changed 

Work flow 

Mistakes increases       Mistakes decreases 

Work delayed       Work advanced 

Idea difficult to come 

out 
      

Better idea coming out 

Performance decreases       Performance increases 

Risk unavoidable       Risk avoidable 

Do not feel the sense 

of accomplishment 
      

Feeling the sense of 

accomplishment 

Behavior 

Do not promote 

workplace learning 
      

Promote workplace 

learning 

Leave seat increases       Leave seat decreases 
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22.1 In addition to the above, please write if there is a favorable / adverse effects on the psychology / 

workflow / behavior by the office environment interruption. 

 

 

23. What methods do you used to increase positive impacts of interruption on your work? (E.g. I prepare a good 

aroma for air refresher). 

 

 

 

24. What methods do you used to control negative impacts of interruption on your work? (E.g. regular maintenance 

for all facilities) 

 

 

 

Section 5: Work Fragmentation caused by people 

 

25. What kinds of interruptions by people that have caused your work to be fragmented? (Multiple answers allowed) 

○ Unplanned meeting ○ Request / Demand 

○ Scheduled meeting ○ Question / Discussion / Advise 

○ Confirmation / Check ○ Chatting 

○ Learning new things ○ Greetings 

○ Awareness (voices of other people) ○ Other (please specify:             ) 

 

26. What is the most common cause of interruption among answers mentioned above (no. 16)? 

 

 

※From this point forward (27-31), please fill the question by referring to answer in no. 8. 

27. What is the average time it takes that cause your work to be fragmented? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 

 

28. How much are you being interrupted in a day? 

○ 0-1 time ○ 2-5 times ○ 6-10 times 

○ 11-15 times ○ 16-20 times ○ 21 times and above 

 

29. Please specify where the interruption always occurred? (Multiple answers allowed) 

○ Own seat ○ Meeting room 

○ Discussion space /corner ○ Lounge / Reception area  

○ Circulation area ○ Amenity / Photocopier area 

○ Storage ○ Café / Staff canteen 

○ Other (please specify:               ) 

 

30. How long does it take to recover to working mode after being interrupted? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 

 

31. What is your typical action after being interrupted? 

○ Go back to work immediately ○ Go to other appointment 

○ Taking a break ○ Other (please specify:             ) 
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※ From this point forward (14-17), please answer the question by referring to work fragmentation caused by 

people. 

32. Please ○ in the column that corresponds to the effect caused by people’s interruption.  

  1 2 3 4 5 6  

Psychology 

Lower your motivation 
      

Increase your 

motivation 

Feel the stress       Relieve the stress 

Concentration decrease       Concentration rises 

Mood unchanged       Mood changed 

Work flow 

Mistakes increases       Mistakes decreases 

Work delayed       Work advanced 

Idea difficult to come 

out 
      

Better idea coming out 

Performance decreases       Performance increases 

Risk unavoidable       Risk avoidable 

Do not feel the sense 

of accomplishment 
      

Feeling the sense of 

accomplishment 

Behavior 

Do not promote 

workplace learning 
      

Promote workplace 

learning 

Leave seat increases       Leave seat decreases 

 

32.1 In addition to the above, please write if there is a favorable / adverse effects on the psychology / 

workflow / behavior by the people’s interruption. 

 

 

 

33. What methods do you used to increase positive impacts of interruption on your work? (E.g. I will actively 

participate in conversation). 

 

 

 

34. What methods do you used to control negative impacts of interruption on your work? (E.g. I am using earphone 

so that people won’t interrupt me) 

 

 

 

35. In order to smoothen your work, with who do you always have a conversation? 

○ Director ○ Manager / Assistant Manager 

○ Department Head / Dept. Head Substitute ○ Supervisor 

○ Colleague ○ Subordinate 

○ External (please specify:               ) 

 

36. How many times in average you communicate with that person in a day? 

○ 0-1 time ○ 2-5 times ○ 6-10 times 

○ 11-15 times ○ 16-20 times ○ 21 times and above 

 

 

37. How long in average you communicate with that person in a day? 

○ 0-5 minutes ○ 6-10 minutes ○ 11-15 minutes 

○ 16-30 minutes ○ 31-60 minutes ○ 61 minutes and above 
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38. Please ○ in the column that corresponds to the effect caused by having communication with that person.  

  1 2 3 4 5 6  

Psychology 

Lower your motivation 
      

Increase your 

motivation 

Feel the stress       Relieve the stress 

Concentration decrease       Concentration rises 

Mood unchanged       Mood changed 

Work flow 

Mistakes increases       Mistakes decreases 

Work delayed       Work advanced 

Idea difficult to come 

out 
      

Better idea coming out 

Performance decreases       Performance increases 

Risk unavoidable       Risk avoidable 

Do not feel the sense 

of accomplishment 
      

Feeling the sense of 

accomplishment 

Behavior 

Do not promote 

workplace learning 
      

Promote workplace 

learning 

Leave seat increases       Leave seat decreases 

 

Section 6: Demography 

39. Age 

○ Below 19 ○ 20-29 ○ 30-39 

○ 40-49 ○ 50-59 ○ Above 60 

 

40. Gender 

◯ Male ◯ Female   

 

41. Affiliation (e.g Furniture manufacturer, Architecture firm, etc) 

 

 

42. Designation 

○ Director ○ Manager / Assistant Manager 

○ Department Head / Dept. Head Substitute ○ Supervisor 

○ General Worker ○ Other (please specify:           ) 

 

43. Working period at your present company. 

___________________month(s) 

 

 

 

End of Questionnaire 

Thank you for your cooperation. 
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Chapter 5: Discussion and Conclusion 

 

 

5.1 Research Results 

The purpose of this thesis was to better understand the contribution of KWA components 

focusing on spatial layout and work fragmentation (input / IV-independent variable) for KWs 

activities improvement by examining the amount of communication (output / DV-dependent 

variable). This study explored the characteristics contributed to KWA components by looking at 

three main points: 

1) The workplace communication as conduits to KWs to accomplish the knowledge work 

with the hypothesis that the more of exchanged communication (AOC) among KWs the 

better, 

2) The office spatial layout as a place to prosper knowledge work, and  

3) The work behavior, which in this study focuses on the work fragmentation of KWs. 

Based on these three main points, the study explores how the AOC can affect the improvement 

of KWA. Although many previous studies have conducted research on these two components – 

physical environment and behavioral environment (B. P. Haynes, 2007b; Ying Hua, 2007), to 

my knowledge, this research contributes to management literature by considering knowledge 

creation of SECI Model’s (Nonaka, 1994) communications in the study. 

 

Conceptual framework (refer Figure 48) was formulated in order to guide the direction of the 

research and also could thoroughly answer all research questions posed in this study. 

 

 

Figure 48 The Conceptual of the Study (same as Figure 2) 
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 The mix method of both quantitative and qualitative methods was utilized in this study to 

grasp the comprehensive data that may provide the key characteristic for KWA improvement. 

Based on these results, researchers are enable to draw conclusion for future practice and study. 

This chapter comprises of three sections: 1) the summary of chapter, 2) discussion and 

conclusion of findings and 3) implications for future research. 

 

5.2 The Summary of Chapter 

In this section the discussion about each chapter will presented.  

a) First chapter explained the importance of workplace communication in organization’s 

activities. Many prior studies have agreed that there is definite relationship between 

communication and knowledge activities. Although the concept of communication 

theory would apply the same interpretation for office workers, the typology of 

communication flow applied different perspectives when considering KWs 

communication in the workplace. This was because KWs have different capacity, ability 

and skills compared to ordinary worker. Further, the KWs also performing ambiguous 

work processes. Therefore, KWs practice informal structure of communicational 

hierarchy in the organization. The chapter also elaborates the KWA components for 

improvement. Although activities measure for KWs have never achieved to an 

agreement, finding the meaningful ways to measure KWA would allow the field to 

focus on means toward improving the activities. Components of KWA extracted 

through various studies of literature from the field of management and the components 

include motivation, capital, organizational, ICTs, physical environment as well as 

working environment (behavior). The literature reviews the components in the 

conceptual framework, which involves the perception of having AOC, as the more the 

better. The debate elaborates on the quality versus quantity of communication in gaining 

effective communication by the KWs and also the typology of communication network, 

which lead to the survey of obtaining KWs perception toward having higher AOC. Next, 

it is followed by discussion of physical environment as a successful interaction. The 

physical environment discussing the aspect of spatial layout since it still need further 

development to find its characteristics that could facilitate communicative environment. 

Lastly, the discussion on work fragmentation that emerged from KWs multitasking 

work represents the work behavior aspect. The study discussed the explanation of the 

work fragmentation scenario and also reviews previous studies on the control method of 

interruption, the main cause of work fragmentation.  
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b) In the second chapter, the perception of KWs towards perceived AOC in the workplace 

was studied by conducting a questionnaire survey. The objective was to investigate the 

perceived AOC in general, perceived AOC on the knowledge creation behavior – the 

knowledge work adopted in the study and lastly, seeking the AOC perceptions by KWs 

and effect towards their job attitude, social psychology, motivation and organizational 

culture. The results reported that KWs exchanging on average less than 5 times for long 

communication and about 5-10 times a day for short and moderate communication. 

KWs also reported to agree and believed that having high AOC could help them in 

conducting knowledge work activities specifically in combination process. Lastly, KWs 

agree and believed that having high AOC in the workplace could motivate them to 

improve job attitude, help them develop good social psychological aspects within 

communication network, increased KWs motivation and getting better in organizational 

culture. 

c) Chapter three of the study investigates the characteristics of physical environment 

focusing on the spatial layout of workplace as one of the component that may prosper 

knowledge creation process. The study explored the knowledge creation behavior in 

two different types of organization, which are under knowledge-based organization – 

the research institution and interior design firm. The spatial configuration was 

investigated considering three main points – 1) the communication pattern looking at 

the distinction between SECI and non-SECI communication, 2) the potential of 

communicative space and this was predicted using VGA analysis from the space syntax, 

and 3) the field observation measuring SECI communication occurrences. The spatial 

configuration was determined using cross analysis that compared the result from space 

syntax and observation field. The findings reported that spatial configuration for SECI 

communication must consider spatial characteristics that comprises – 1) Visibility factor 

– based on openness of furniture settings, co-presence and visibility of other 

researchers; 2) Accessibility factor – based on the communication movement pattern of 

KWs due to the distance of individual workstation; 3) Spatial proximity factor – based 

on spatial adjacency; and 4) The integration and segregation factor – based on how 

integrated or segregated of spatial location in the entire system of office layout. 

d) In chapter four, the study aimed to investigate KWs work fragmentation caused by 

communication focusing on the AOC characteristics. In workplace communication, 

AOC can lead to positive and negative impact towards KWA improvement. The study 

intended to study both impacts. Fragmented work was one of the negative impact 
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resulted from high AOC in the workplace and it could become a hindering factor to 

KWA improvement. However, if the causal factor is well managed, it may reduce the 

negative impact towards KWA. Firstly, the research tried to understand the scenario by 

exploring the condition work fragmentation. Pilot study was conducted through lab 

experiment monitoring the condition and measuring several items such as movement, 

work and non-work related, resumption time from interruption and interruption type. 

Second, the survey was conducted seeking the communication-type interruption and to 

what extent it may cause to fragmented work. The study reported that work 

fragmentation mostly due to task switching and interruption. Interruptions may come 

from self-initiated interruption or from external. While communication-type 

interruptions can be managed by identifying 1) interruption time, 2) frequency of 

interruptions, 3) spatial occupancy during interruption occurred, 4) resumption time and 

5) typical action after being interrupted. 

 

5.3 The Discussion and Conclusion 

The conclusion of the research based on the findings from the study and research question 

formulated at the early stage of the research. It is then supported by quantitative data or 

combination of quantitative data and qualitative data where appropriate. 

 

 Research question 1: What is KWs perception of the existing AOC in supporting 

knowledge work in the organization? 

Firstly, the questionnaire measuring the perception of KWs towards the existing AOC can be 

considered from three perspectives – comparing organizations, unit and non-unit, and individual. 

Three types of communication measured comparing the frequency of exchanged 

communication in the workplace – the short communication (less than 5 minutes), moderate 

communication (5-30 minutes) and long conversation (more than 30 minutes). According to 

these communication types, data from the research suggest that organizations can be 

differentiated according to the communication dimensions. Organization, which the work 

domain dealing with many people seems to have greater AOC (marketing / wholesale / retail 

trade; education and learning support; and service / sales industries). This can relate to the type 

of communication identified by examining KWs communication (Scott, 2005)– 1) 

communication with the informal network, 2) communication with the professional organization 

network, and 3) communication with social organization network. Besides, communication with 

others are the key to the construction of KWs social network.  
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Secondly, the perception of existing AOC towards knowledge work elicited a positive response 

when dealing with knowledge work like knowledge creation activities. The majority of KWs 

that responded to the survey, demonstrated that they have spent a lot of time communicating 

with other KWs when conducting work that involved activities related to synthesizing data, 

accumulating knowledge for a novel ideas and the need of end user (Combination process, 

M=3.84, SD=0.740). Furthermore, the KWs believe that they need to exchange more 

communications when dealing with activities involving competent people possessing relevant 

abilities and skills, specifically when generating new ideas (Externalization process, M=3.67, 

SD=0.728). Following, KWs prefer to have more communication when conducting 

Internalization activities (M = 3.65, SD = 0.743). KWs seem to communicate with others when 

experimenting in order to develop sense to the technology function, end user needs, and creating 

novel products or project ideas. Finally, KWs perception towards having more AOC falls under 

Socialization the least (M = 3.46, SD = 0.740), where KWs are likely to interact with people 

outside organization when discussing suggestion, idea and solution. 

 

Based on the analysis mentioned above, it shows that KWs tend to exchange more AOC when 

conducting knowledge work. In previous studies, many literature discussed that KWs 

exchanged high AOC to improve their KWA, but varies according to the requirement of the task 

(Busine et al., n.d.; Clampitt & Downs, 1993; B. Haynes, 2008; Liu et al., 2010; Franziska 

Tschan, 1995). However, the study that investigates the relationship of AOC and knowledge 

creation specifying on SECI Model’s communication has yet to be investigated. Therefore, this 

study has contributed to the body of knowledge by demonstrating that KWs indeed perform 

high AOC when conducting knowledge creation activitites and influence their behavior for 

better performance.  

 

 Research Question 2: What is KWs perception towards AOC in order to achieve better 

work performance? 

In regard to this question, the KWs perception towards AOC is based on the four attributes in 

KWA components that have the potential of enabling KWA improvement, which are job attitude, 

social psychology, motivation and organizational structure. In these attributes, KWs are very 

focused on spending more AOC on job attitude, specifically when they want the task that 

handled by group work to move on smoothly, to improve result of the group work, or to make a 

right decision. From here, we may assume that when there less communication is exchanged 

among group members, there may be a possibility for dispute, thus leading to the disruption of 
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harmonious atmosphere, and this factor may become a reason in hindering the improvement of 

KWA. Other attribute surveyed in the research was related to social psychological among KWs. 

The results finding shows that KWs are willing to develop a good relationship with others by 

recognizing feelings and need of others, gaining trust from the superior, or trying to ease the 

tension in the group during argument. Building and protecting relationship among KWs may 

either become an enabling factor to KWA improvement or may become a hindering factor. On 

the other hand, KWs believed to have a greater amount of AOC when it relates to motivation. 

The motivation attribute refers to gaining confidence in achieving aim of the work, developing 

structure on accomplishing the task at hand. The final enabling and hindering factor toward 

KWA improvement is the organizational factor. Organizational factor relates to the 

circumstances such as having more activities together when KWs are well informed, or have a 

clear idea of future plan of the department. Based on the discussion above, KWs perception of 

having high AOC will allow all four attributes as enabling KWA improvement.  

 

Based on above statements, it is clear that when KWs exchange high AOC to perform better 

work performance, the KWA also increased. This has proven the statement in argument that 

having “more AOC, the better” in order to gain communication effectiveness, thus improving 

KWA. 

 

 Research Question 3: What are the physical environment’s characteristics that may enable 

the KWA improvement? 

In parallel with the statement in RQ1 and RQ2, KWs exchanged high amount of communication 

when performing knowledge creation processes as well as influencing their action for better 

performance and KWA improvement. Therefore, there is a need to investigate the characteristics 

of spatial layout that can facilitate the communicative environment for prospering knowledge 

creation in the workplace. The communicative environment or spatial layout that can provide 

for a communicative setting may help KWs to have more effective communication with other 

colleagues. Results from the observation field and space syntax indicate that four characteristics 

need to be considered when designing a communicative workplace for knowledge creation: 

1) Visibility factor (the more visible the space the higher communication 

occurred) – based on the integrated and segregated factor, openness of furniture 

settings and degree of enclosure of office layout, co-presence and visibility of 

other KWs.  

2) Accessibility factor (the less accessible the space the higher communication 
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occurred) – based on the communication movement pattern of KWs due to 

fewer turning points to reach destination, and integrated and segregated factor 

of spatial location in the entire system of office layout.  

3) Spatial proximity factor (the lesser the distance the higher communication 

occurred) – based on spatial adjacency and distance of individual workstation.  

 

In general, the findings from the study seems to have similarity with previous studies in the 

body of knowledge that investigated the characteristics between communication and spatial 

layout (Hatch, 1987; Y. Hua, Loftness, Heerwagen, & Powell, 2010; Penn, Desyllas, & Vaughan, 

1999; Wineman, Hwang, Kabo, Owen-Smith, & Davis, 2013), which discussed on the 

workstation size, partition height, proximity and degree of enclosure of office layout. However, 

the findings in this study strengthen the idea that spatial layout characteristics for SECI 

communications are different compared to non-SECI communications as stated in previous 

studies. The reason was because there are some conflicts and considerations need to be taken 

care of when analyzing spatial characteristics for SECI communication. It has been found that 

communicative spaces predicted in space syntax analysis do not tally with spatial occupancy 

where communication occurred in observation analysis. Due to that reason, the conclusion is 

made by assuming: 

1) Both SECI communication and SECI behavior require a decent space to be 

executed. 

2) Spaces with high integration value do not provided with facilities that enable 

people to work due to small space area. 

3) Organizational culture that has been practiced in the organization, e.g. PG1 has 

a custom to perform knowledge sharing and discussion regarding their work 

during lunch hour. Sometimes, the time spent for this activity may be conducted 

for two hours. 

 

 Research Question 4:  What are the work fragmentation’s characteristics that may enable 

KWA improvement? 

Prior studies have discussed the impact of fragmentation toward the knowledge worker’s 

activities (Spira & Feintuch, 2004). The higher amount of communication exchanged by KWs 

can be seen become the causal effect towards their work fragmentation. The study considers that 

to contribute the good effects on KWA, one needs to study the characteristics of work 

fragmentation. Work fragmentation characteristics that may enable KWA improvement can be 
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explained by defining 5 main aspects, which comprises of: 1) the source, 2) the common cause, 

3) the complexity, 4) the effects, and 5) the control method.  

1) The source - there are many reasons for the work handled at hand to be fragmented. A result 

from the pilot study conducted in this research has found that most reasons were due to task 

switching and interruptions. This is parallel with the findings found in previous 

studies(Czerwinski et al., 2004; Mark et al., 2005), and both are related to each other, where 

task can be switched due to interruption or interruption occurred to task at hand due to 

self-initiated interruption.  

2) The common cause - KWs have identified eight (8) types of the most common cause of 

communication-related interruptions that has caused work fragmentation in the 

questionnaire survey, which comprises of a) unplanned meeting, b) request / demand, c) 

schedule meeting, d) question / discussion / advise, e) confirmation / check, 6) chatting, f) 

disruption, and g) others. Previous studies have investigated the common cause from 

various factor such as office environment, e.g. noise from surrounding, smell, humidity, 

temperature, etc.; ICTs (Czerwinski et al., 2004; Iqbal & Horvitz, 2007; McFarlane & 

Latorella, 2002) e.g. answering telephone, email, respond to instant message notification, 

etc.; people e.g. colleague’s visit, request; and also organization (Tetard, 1999). However, 

very limited of study has discovered the causal factor from communication. Therefore, the 

findings of communication-type interruptions are the contribution of this study since it has 

not been thoroughly discussed in other studies. 

3) The complexity - the work handled by KWs become more fragmented and complex 

according to the characteristics of communication interruptions. The characteristics 

comprises of: 

i) Interruption time (the longer the time the more fragmented) – the research findings 

shows that KWs have an average of 6-10 minutes (27.4%) of interruption time that 

was due to question, discussion, seeking advice, request and demand by other worker 

as well as self-initiated by KWs himself;  

ii) Frequency of interruptions (the higher the frequency the more fragmented) – between 

2 to 5 times a day (65.6%) mostly because of question, discussion and seeking advice;  

iii) Spatial occupancy during interruption occurred (the higher density of space the more 

fragmented) – own seating (88.7%) which the common cause due to question, 

discussion and seeking advice;  

iv) Resumption time (to longer the time the more fragmented) – the least between 0 to 5 

minutes (40.0%) because of question, discussion and seeking advice and the longer is 
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1 hour and above due to request and demand; and  

v) Typical action after being interrupted (the action taken influence the fragmentation of 

work) – return to work immediately (82.3%) after interrupted due to question, 

discussion and seeking advice. 

4) The effects – prior study has widely discussed the effects of work fragmentation towards 

KWs performance and activities (Adamczyk & Bailey, 2004; Adler & Benbunan-Fich, 

2012; Bailey et al., 2001, 2000; Mark et al., 2008). The studies discussed the interruptions 

(that cause work fragmentation) and the effects on activities by measuring on the level of 

annoyance, frustration, mental demand, mental effort, obstruction, exhaustion and task 

performance. This study intends to measure new attributes by measuring the followings: 

i) Psychology – measure on motivation, stress, mood and concentration. Negative 

effect on mood changes (M=3.56, SD=1.18), least effect on concentration 

towards work (M=2.91, SD=0.85).  

ii) Workflow – measure on mistake, work delay, task difficulties, performance, risk 

and sense of accomplishment. Least effect on the mistake in work and on the 

level of difficulties in getting ideas in work (M=3.39, SD=0.82). Work 

fragmentation caused by communication-type interruption has an effect in 

delaying their work (M=2.77, SD=1.02).  

iii) Behavior – measure on promotion towards workplace learning and leaving the 

seat. Communication interruptions seem to promote workplace learning (M=3.61, 

SD=0.94). On the other hand, KWs stated that the condition of being away from 

their own seat increases (M=3.08, SD=0.87). 

From the above findings, it shows that work fragmentation due to communication-type 

interruption mostly contribute to negative effects on KWs activities and performance. 

Although no effect has been identified on concentration towards work, occasionally it also 

contribute positive effects towards performance such as promoting workplace learning 

among KWs. 

5) The control method – strategies and control method investigated in prior study mostly 

consider various type of interruption, but mostly focus on computer-based interruptions and 

people-related interruptions (Dabbish & Kraut, 2004; Harr & Kaptelinin, 2007). Harr & 

Kaptelinin (2007) has suggested that the proactive and reactive methods to reduce the 

effects of interruptions but limited to the use of management tools, organization/ individual 

controls, training and workflow analysis. This research intends to find control methods 

exercised by KWs in the present workplace and found three recommendations as stated in 
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Table 24. 

 

Table 23 The proactive and reactive methods to control communication-type interruptions 

(same as table 23) 

Remedies Recommendation 
types 

Descriptions 

Proactive 
methods 

ICTs 

1) Using ICTs management tools – writing availability 
status in ‘office shares’ web whiteboard; use task 
management tools to manage workflow (primary task 
and interruption task);  

2) Cloud sharing – establish action plan and information 
in groupware, group diaries or SNS,  

Physical space 

3) Well-designed office spatial settings – work at variety 
setting to avoid interruptions such as high privacy 
space, low traffic areas during working hours such as 
garden or cafeteria. 

Behavior 

4) Denial behavior – avoiding eye contact, using 
headphones, creating busy atmosphere, pretending to 
concentrate on tasks. 

5) Progress awareness – aware with the current situation 
and work progress, manage priority  

Reactive 
methods 

ICTs 
6) ICTs tool – using IM, email, etc. to deal with 

unfinished business 

Behavior 

7) Positive response – participating in the conversation 
to develop social-psychological skills or learning. 

8) Managing priority – arrange at different time on 
sudden request or available day; prioritize business 

9) Develop communication skills – request talk on main 
point, make conversation short, grab communication 
content as much as possible 

 

 

5.4 Implication for the Future Research 

This study helps to identify the current perception towards AOC and what can AOC contribute 

to the KWA improvement of KWs. For the spatial layout, the study was limiting insomuch as it 

only investigated on two type of organization with small-scale of office layout. The breadth of 

the space was quite limited, thus the settings also have the limitation. Future research may 

include multiple institutions with a larger scale and examine the differences based on the 

communication pattern; the available settings and expand unit structure. Additional research 

could also be done by adding the investigation items on the communication pattern such as 

distinction on the AOC of social network from different unit. While on the spatial layout, more 

analysis item can be added using space syntax analysis method such as axial map to determine 

the accessibility pattern, or the intelligibility analysis that can measure the intelligence of the 

design to cope with organization’s work style.  

For work fragmentation, prior research studies mostly were laboratory experiments conducted 
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in artificial controlled environments (Harr & Kaptelinin, 2007). Future research may consider 

field investigation to the real organization, in order to capture the perspectives from real work 

environment.  It may be necessary to look at daily working pattern to grasp the condition of 

work fragmentation due to interruption in the workplace. Furthermore, the working diary may 

be applied focuses at communication-type interruption that caused the work fragmentation.  
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