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Knowledge sharing among construction project members is very crucial 

for improving project success and project performance. It can also reduce mistakes 

in the construction process. Project management has been growing more 

complicated, and project members need to learn best practice from others. 

Currently, knowledge sharing is not well performed yet; especially, few research 

studies have been focused on the relationship evaluation of supporting factors that 

affect knowledge sharing from different contexts in construction projects. 

Therefore, this study aims to develop the causal relationship model of supporting 

factors from psychological, individual, organizational, and technological factors 

that affect mediators – knowledge sharing behavior and knowledge sharing 

processes, and evaluate the influence level of mediators on knowledge sharing 

outcomes. The questionnaire survey was used to collect the data from 25 building 

construction projects in Phnom Penh, Cambodia, of which 320 were returned 

indicating a 64% response rate. Research hypotheses and causal relationship model 

were developed. The confirmatory factor analysis (CFA) was employed to test the 

model fit. Then, the structural equation modeling (SEM) was used to examine the 

hypothesized relationships among the independent, mediators, and dependent 

variables. The empirical result illustrates that psychological, individual, and 

organizational factors have a significant effect on both mediators. However, the 

technological factor has an insignificant impact in this study. In addition, this study 

reveals that both mediators have a significant influence on knowledge sharing 

outcomes, but knowledge sharing behavior is strongly influenced than knowledge 

sharing processes. These useful results can be used to provide a better 

understanding of knowledge sharing in the context of construction projects. 
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CHAPTER 1  

INTRODUCTION 

1.1 Background of Research 

Knowledge has treated as an extreme complication in term of its nature. The 

most widely recognized nature of knowledge is known as "Tri-Partite" or "Justified, 

True, and Belief" (Nonaka and Takeuchi, 1995). In addition, Wiig (1997) defined that 

the knowledge consisted of facts, truths, and beliefs whereas the information 

consisted of facts and organized data. They noted that the knowledge can be created, 

and shared will depend on the commitment between knowledge’s holders and 

knowledge’s seekers. It is important for receiver to decide whether the information 

that they receive is the correct information or not. Practically, people have to 

interchange between data to information, and information to knowledge. Actually, the 

data (unprocessed raw facts) have to convert into information (meaningful 

aggregations of data); then the information also have to convert into knowledge. 

Regarding this conversion, the academics are stricly judge the nature of knowledge 

among data, information, and knowledge. 

There are several meanings of knowledge that previous researchers have 

conducted for different advantages. However, the meaning of knowledge really hard 

to have a best one since there is very little agreement from the academicians and 

practitioners. Firstly, the knowledge is a vital resource which is considered as a 

combination of experience, information that could provides the framework for the 

evaluation (Davenport and Prusak, 1998). Secondly, knowledge can be judged as the 

foundation for an organization’s competitive and long-term success in the 

construction organization (Zhang and Fai Ng, 2012). Lastly, knowledge could be a 

great resource for providing the successful of the project as well as the organization, 

especially it is a bright clue for decision making in the project’s bidding (Kivrak et al., 

2008). In general, knowledge is possible to determine as the processing of data to 

information and making the knowledge by human being. 
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In order to understand deeply about knowledge, Polanyi (1966) categorized 

the knowledge into two types for the first time: explicit knowledge and tacit 

knowledge. Accordingly, explicit is referred to the knowledge that can be coding, and 

exchanging in many forms or symbols in the human language. Whereas tacit is 

considered as the most valuable resource or knowledge that is stored in the human 

brain such as the experience or best practice that hard to explain or coding as explicit.. 

Even Nonaka and Takeuchi (1995) also stressed about tacit knowledge as individual 

behavior within the specific of personal skills, and emotions. These two types of 

knowledge are taken into account for more understanding from many researchers in 

the last few decades.  

However, Hidding and Catterall (1998) said that knowledge will useless and 

meaningless if it does not use and share in some ways. Knowledge sharing is a part of 

knowledge management. According to Hong et al. (2011), knowledge sharing is 

valued as the heart of knowledge management. While knowledge sharing can provide 

many benefits such as improvement of people’s capacity (Cohen and Levinthal, 

1990), advance of sustainable competitive (Argote and Ingram, 2000; Kogut and 

Zander, 1992), increase the productivity (Dyer and Nobeoka, 2000), and improve the 

work performance (Hansen and Haas, 2007). Essential knowledge sharing can provide 

another benefit in the projects, it can help to avoid and reduce the mistakes from the 

beginning till the end of construction project (Javernick-Will and Levitt, 2009; Ma et 

al., 2008). There is bright enough to show about the extrem value of how knowledge 

sharing that can be generated a high potential. 

Knowledge sharing in the construction project is inevitable. Even though 

many potential values are generated through knowledge sharing, the obstacle is still 

possible to happen. Fortunately, there are several researchers who have found some 

barriers related to the individual factors, organizational processes, knowledge sharing 

procedure, and technology support (Bigliardi et al., 2010; Leal et al., 2017; Li et al., 

2017; Lin, H. F., 2007; Maqsood and Finegan, 2009). In the construction projects, the 

communication is highly considered like great tool to facilitate the performing of 

knowledge sharing (Asrar-ul-Haq and Anwar, 2016) and closely related to the 

workspace of the communication of employees (Coradi et al., 2015). On the other 
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hand, organizational culture and time constraint also determined as the significant 

issue in the construction project organizations (Carrillo et al., 2004; Robinson et al., 

2001b). This highlight needs for continuing the research of knowledge sharing in the 

constrution projects. 

In summary, everyone in this world is determining how hard of sharing 

knowledge or transferring knowledge in both ways whether inside and outside their 

team working environment. As evidence, Waveren et al. (2014) conducted the 

research that studied about the knowledge transfer within three theoretical concepts 

which are referred to the type of knowledge, knowledge transfer technique and 

mechanism, and the success of knowledge transfer. By the way, the theoretical 

framework to investigate individual’s attitudes and intention toward knowledge 

sharing in construction teams provided essential interest implication for construction 

companies in this decade (Zhang and Fai Ng, 2012, 2013). 

1.2 Problem Statement 

Knowledge sharing has known as a great research area that has been taken in 

to account in various studies such as business, management studies, etc. as the new 

paradigms. Despite investigating many studies in various reseaches, knowledge 

sharing is seem like a new researh area for the project management domain. While 

lots of researches have been investigated on cost reduction and timely delivery of 

projects, relatively few researchers have taken into account of the significance of 

sharing the knowledge during the execution of the project (Egbu, 2004; Leal et al., 

2017). However, the number of researchers in the project management domain had 

paid attention to the importance of sharing the knowledge, and a relatively large 

number of researchers notices its usability and application in this area. Thus, interests 

of knowledge sharing are growing, and knowledge sharing in the project management 

domain should be researched appropriately.  

Since many academics stress the significant implementation of knowledge 

sharing in this recent years, there are several highlighted challenges as essential 

compositions to facilitate knowledge sharing in project management studies. Most of 
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the challenges occur due to the intrinsic characteristics of a project. Furthermore, it is 

so crucial in the project teams to indicate the trusting like factors for studying the 

knowledge sharing in project members (Ma et al., 2008). Kivrak et al. (2014) argued 

that without a trusting environment in the work place, people might be less attention 

to share their knowledge to other people in their organizations. If the members in the 

construction do not trust each other or some clarity issues are not addressed well, they 

are bound to fail the project. Additionally, many of knowledge management systems 

is often failure because of the affecting of factor from cultural is higher than the 

information technology. While knowledge is belonging to people-based and the 

characteristics of cultural of different groups of people, they play a key role in 

knowledge management successfully as well as knowledge transfer and the 

subsequent development of competencies within an organization (Argote and Ingram, 

2000). Many scholars agree that the organization’s culture poses one of the biggest 

challenges for knowledge transfer in projects because it influences the project 

members’ decisions whether to share and exchange project knowledge or not (Ajmal 

and Koskinen, 2008; Kivrak et al., 2014; Wiewiora et al., 2009). Consequently, 

construction project management deals with the importance of sharing knowledge 

among its members between knowledge provider and knowledge recipient. It was 

shown that the knowledge of the team is derived from its members as stated by Foss 

et al. (2010): “Knowledge sharing is designed to transform the individual into 

organizational knowledge”. Along with this academic support, the recent researchers 

are proud to take part in dealing with the rest challenge that currently faces regarding 

knowledge sharing in the project-based organization. 

Since the knowledge sharing relies on individual, Walker and Maqsood (2007) 

characterized the knowledge as stickiness that is difficult to transfer. The same idea 

with Davenport and Prusak (1998), the human tendency is to hoard and not share 

knowledge easily. There is having a tendency to express their willingness, and the 

willingness to share and contribute to the organization especially in the construction 

projects. While the willingness of individuals and eagerness to participate and engage 

in project-based organizations have been notices (Egbu et al., 2001; Kelly et al., 2013; 

Wiewiora et al., 2009), little studies have reported from a perspective of individuals’ 
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motivations who voluntarily contribute with others as well as to the organizations. It 

is important to engage a theory of psychology field in the developed model for 

helping and providing better understand how and why individual people in the project 

organizations share their knowledge and define what the real motivators are. This 

understanding may help individuals people decide to participate in knowledge sharing 

practices with others in the organization that will focus on identifying psychological 

factors influencing their decision-making. Because of the reason is that psychological 

factor is much fit to individuals motivation and there is little empirical research, so it 

is still a huge concern in term of factors that influencing knowledge sharing that 

should be investigated for this study. 

Despite criticiam and barriers regarding knowledge sharing, researchers have 

focused on exploring and sharing knowledge to project-based organizations. 

According to Ajmal and Koskinen (2008), they presented two importance reasons for 

the improving of knowledge management in a construction project organizations, and 

it is demonstrated on knowledge sharing and transfer. Firstly, the work of projects 

have been growing more complicated than ever before from day to day. Also, the 

need for advanced technical and social relationships with project team members. 

Secondly, project members need to learn from other perople or completed projects 

that are already known in order to improve new knowledge and to enhance 

competence. Continuous learning will enable the corporation to acquire and 

consolidate the knowledge that resides in organizational memory as well as 

sustainability of the competitive advantages. That is why knowledge management is 

considered as best way to change these changing circumstances and to achieve the 

company’s sustainable success and creativity. The only knowledge sharing and 

transfer could explore this advance for project-based organizations. 

Briefly, knowledge sharing is actually becoming the essential topic of the 

researches in different aspects. As evidence, many researches found the relationship 

between several supporting factors that affect knowledge sharing (Idris et al., 2015; 

Issa and Haddad, 2008; Javernick-Will, 2012; Ma et al., 2008; Zhang and Fai Ng, 

2012, 2013), the strategy and mechanism to implement the knowledge sharing 

(Dainty et al., 2005; Javernick-Will, 2012; Kivrak et al., 2014; Leal et al., 2017; 
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Mohd Zin and Egbu, 2011), the framework (Berg et al., 2012; Kelly et al., 2013; Leal 

et al., 2017), and the evaluation (Arif et al., 2017). Even though there are several 

researches study about supporting factors and its affecting on knowledge sharing in 

construction, it is still incomplete to make the sharing performance effectively. 

However, there are few researches about the evaluation of supporting factors and its 

affecting on knowledge sharing from different contexts of construction project-based 

organizations such as individual, organizational, and technology. Clearly that 

psychological context is out of the era of knowledge sharing. Actually, without 

psychological factors, the knowledge sharing might not fit or entirely successful. 

There might have something lacking like the explanation such as the benefit of 

psychological affect knowledge sharing, and nobody does this in construction 

projects. Therefore, without the evaluation of supporting factors, it does not enable to 

see which aspect has more influenced knowledge sharing. This research will conduct 

to fill in those gaps for two important things. Firstly, each factor will be identified 

responsively significant support for knowledge sharing behavior, and knowledge 

sharing processes. Lastly, this research will evaluate the influencing level of the 

knowledge sharing behavior, and knowledge sharing processes that affect knowledge 

sharing outcomes in construction projects. The conceptual framework of the four 

dimensions that have some relationship with the knowledge sharing for the study is 

presented in Figure 1.1. 

1.3 Objectives of Research 

The overall objectives of this research are described as follows: 

1) To develop the causal relationship model of factors affects knowledge 

sharing in construction projects.  

2) To evaluate  

(a) the direct hypothesized relationships of psychological, individual, 

organizational, and technological factors that affect knowledge 

sharing behavior, and knowledge sharing processes;  
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(b) the influence level of knowledge sharing behavior and knowledge 

sharing processes on knowledge sharing outcomes. 

In order to achieve these essential purposes, a few sub-objectives are detailed 

as follows: 

1) Propose a conceptual model for studying as shown in Figure 1.1. 

2) Identify and categorize the factors into four groups – psychological, 

individual, organizational, and technological factors that affect 

knowledge sharing in construction perspective. 

 

Psychological 

factors

Individual 

factors

Organizational 

factors

Technological 

factors

Knowledge 

sharing processes

Knowledge 

sharing behavior

Knowledge sharing 

outcomes

 

Figure 1.1: Conceptual model of knowledge sharing 

1.4 Scopes of Research 

This research demonstrates the evaluation of supporting factors effect the 

mediators, knowledge sharing behavior and knowledge sharing processes, then 

evaluate the influence of mediators on knowledge sharing outcomes which can 

maximize the benefit of knowledge sharing in building construction projects. 

Regarding the objectives, the study will be recognized as follows: 

1) Investigate location: Phnom Penh Capital City, Cambodia 

2) Target project: Mid-rise, and High-rise private building construction 

projects 
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3) Target respondent: Project manager, Site manager, Senior engineer, 

and Junior engineer 

In Cambodia, most of the public construction are infrastructure projects such 

as bridges and roads. However, the building constructions of public projects are 

mostly schools, offices, and so on which are low-rise. In contrast, this study focuses 

on high-rise and mid-rise of private construction projects which is located in Phnom 

Penh, Cambodia. 

Regarding the specific type of building construction projects, it will be 

classified depending on the height and the floor of the building. Based on the standard 

of American Society of Civil Engineers (ASCE), wind loads are imposed according to 

the heights of the building (Staff, 1994). The heights of the building are considered 

into two types, low-rise and high-rise. The low-rise building is considered with the 

heigh lower than 60 feet ( 60 18.30h ft m  ) where the high-rise building is higher 

than 60 feet ( 60 18.30h ft m  ). However, Akkar et al. (2005) classified the 

building depend on the story-based aspect which is used for this study. There are three 

types of the building as known as low-rise, mid-rise, and high-rise building.  In 

addition, the low-rise building has the story between 1 to 3 stories, the mid-rise 

building is between 4 to 7 stories, and the high-rise has 8 stories up as summarized in 

Table 1.1. 

Moreover, the respondent will be categorized by their gender, age, education 

degree, position, and experience. All of the respondents will be chosen in the 

construction projects which fit the objective of the research as clearly known that they 

are the knowledgeable and experienced engineers (managers and senior engineers) 

and new engineers (junior engineers).  

Table 1.1: Building classification 

Types of building Number of stories Total height 

Low-rise 1 – 3 9.80 m 

Mid-rise 4 – 7 9.80 m – 22.86 m 

High-rise 8 up 22.86 m up 
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1.5 Methodology of Research 

In order to accomplish these research goals, a quantitative approach is used. 

The research is appreciated in the quantitative study to use the primary and secondary 

data collection. The detailed methodology is designed as follows: 

1) Literature reviews:  

a. Conduct the literature review and documentation on the concept of 

construction organizations toward knowledge sharing approaches 

b.  Identify the factors in different dimensions that affect knowledge 

sharing in construction perspective 

2) Pilot study: 

a. Arrange a set of questions for interviewing some experts or relevant 

target people in the construction sites in Cambodia  

b. Discuss questions for feedback on the problem statement and 

objective of the study 

3) Questionnaire design: Design the survey questionnaire for 

respondents to provide their background information and perceptions 

of the factors affect knowledge sharing in construction projects 

4) Data collection: This research has adopted the self-administered 

questionnaire type, and is sent out and return by mail (Internet and 

intranet-mediated questionnaires) and delivered to respondents by 

hand and collected later after completion (Delivery and collection 

questionnaires). 

5) Data analysis: 

a. The SPSS and excel are used to input the data and analyze the 

descriptive statistics 

b. AMOS is used to analyze the confirmatory factor analysis (CFA) and 

structural equation modeling (SEM) 

6) Result discussion and conclusion: The last part of the thesis will 

provide the conclusion of the research, recommendation as well as the 

limitation, and future research 
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1.6 Expected Outcomes 

The success of this research would be able to obtain a well understanding of 

the level of influencing factor to affect knowledge sharing in construction project-

based organizations. Moreover, the benefit from the knowledge sharing in 

construction is the most valuable asset of the project-based organizations for the long-

term competitive market. In addition, the researcher expects the future benefits from 

this research that would be listed as follows: 

1) This research is conducted on building construction which is located 

in Cambodia, a developing country, to execute the significant factors 

support to knowledge sharing approaches in project-based 

organizations. The significant factors will enhance knowledge sharing 

from different perspectives between individual, organizational, 

technological, and psychological support. 

2) The evaluation of each supporting factors and its affecting on 

knowledge sharing in the construction projects will enhance more 

understanding across the individual, organizational, technological, 

and psychological support.  

3) The project manager who is a main power in the organization will 

receive a better understanding of each dimension (individual, 

organization, technology, and psychology) whether any dimension 

needs to improve or pay more concentration in order to enable and 

find the best policy to promote knowledge sharing. 

4) This research will enhance more understanding of both academicians 

and practitioners in the future research as well as the implementation. 

Furthermore, the suggestion at the end of the research would be the critical 

thing to improve lives and society. 
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CHAPTER 2  

LITERATURE REVIEW 

2.1 Knowledge Management 

This chapter describes the literature reviews on knowledge management and 

knowledge sharing. The benefits of knowledge management are to improve problem 

solving as well as barriers to implementing in the construction organization. This part 

provides the overall perspective related to knowledge management concept, process, 

and concentration with knowledge sharing such as its usefulness, obstacles, and a few 

important researches that attempt to solve the construction problem in the 

organization level. 

2.1.1 Knowledge Management Concept 

This section will provide the significant existing concept of theory and 

definition of knowledge management in the organizations associated with its 

perspective which is the most related to the outlines of this study. There were two 

types of knowledge: tacit and explicit knowledge (Polanyi, 1966). Within the 

construction context, Lin, Y. C. et al. (2005) mentioned that explicit knowledge is 

directed to documented information such as project information, drawing, 

specifications, manual, cash flow statement, risk analysis, and many other information 

which is collected, stored, and achieved by an organization in either paper-based or 

electronic format to be available for other knowledge recipients. While, tacit 

knowledge referred to the experience and expertise of personnel, the organization 

culture, lessons learned from previous projects. It was often perceived as valuables 

forms of the information.  

However, knowledge management refers to processes or practices of creating, 

acquiring, capturing, sharing, and reusing knowledge wherever it aims to improve 

learning and performance in organizations (Scarbrough et al., 1999). Knowledge 

management is outlined as the identification, optimization, and active management of 
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intellectual assets that make value, improve productivity, and gain the sustainable 

competitive advantage (Webb, 2017). It can also be characterized as a process to 

identify or create, assimilate, and implement the knowledge or organization to exploit 

new opportunitiesa and to increase performance (Yang, 2011). Even though there are 

many definitions from different researchers regarding knowledge management, they 

would accept all of those definitions as a basic approach to how organizations should 

organize their activities in knowledge management to manage knowledge processes 

and to facilitate knowledge-related activities.  

In general, knowledge management deals with the systematic to store and use 

knowledge within an organization that aim to improve their performance (Tan et al., 

2010). The same researchers also proposed four sets of knowledge management 

perspectives which were the most related to the outlines of this research such as 

functionalist versus interpretivist, information system versus human resource 

management, interdisciplinary perspective, and soft and hard approaches. 

Moreover, Stankosky, M. A. (2005) proposed four principal areas or groups 

whose knowledge management elements were grouped as shown in Figure 2.1. 

 

Figure 2.1: Four pillars of knowledge management (Stankosky, M., 2005) 
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Leadership: In terms of business culture, strategic planning, and decision-

making processes of enterprise-level that involve the purposes, need, sources, and 

allocation of resource of the organization’s knowledge assets. 

Organization: Referring to this aspect, the knowledge management is 

consdiered as an aseets of the organization in which is including the process, 

procedure, and communication. It is available for both of informal and formal 

communication as well as the structure of the organization. 

Technology: Acording to this aspect, information technlogy is used as a tool 

like email, data warehousing, management tools communication and strategy that help 

to support and coperate in term of knowledge management functions in the 

organization. 

Learning: It is referred to the user that is going to deal with the behavior of 

the organization which is focusing on the practices of knowledge management and its 

principles in order to maximize the performing of knowledge sharing from the 

individual. 

2.1.2 Knowledge Management Process 

Many approaches that discuss under the umbrella of knowledge management 

are concerned primarily with exploiting existing knowledge. Knowledge management 

involves several items such as the identification and analysis of knowledge, 

subsequent plan, and follow-up activities to develop an assets of knowledge to meet 

the organizatioal goals (Macintosh, 1996). Generally, knowledge management has 

four components such as knowledge capturing, knowledge sharing, knowledge reuse, 

and knowledge maintain (Tan et al., 2010) as shown in Figure 2.2. However, other 

researchers also address this term in another form as shown in Table 2.1, but actually 

they are the same thing.  
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Table 2.1: Relationship of knowledge management components 

Tan et al. (2010) 
Scarbrough et al. 

(1999) 

Stankosky, M. A. 

(2005) 

Robinson et al. 

(2001a) 

Capture Creating 

Acquiring 

Capturing 

Codification Discovering 

Locating 

Capturing 

Organizing 

Storing 

Sharing Sharing Transfer  Sharing 

Transferring 

Reuse Reusing Generation Modifying 

Applying 

Maintain  Assurance Archiving 

Retirement 

 

Knowledge capture is well known as knowledge creation that can be defined 

as the mental process of reorganizing and connecting of knowledge for generating 

new knowledge. There are two primary sources of how to create new knowledge in 

the organization. Firstly, the ways of acquiring knowledge from external sources are 

hiring and training staffs, cooperating with other organizations, and buying 

knowledge products. The second primary source is internal sources that already exist 

within the company in some forms. Moreover, three types of knowledge capture are: 

identifying and locating knowledge, representing and storing knowledge, and 

knowledge validation. 

Knowledge sharing is about giving accurate knowledge to the right people at 

the right time or the shortest time (Robinson et al., 2002). In addition, it is also 

referred to activities that can be transferred or disseminated knowledge from a person, 

group, and organization to other.  

Knowledge reuse is referred to the re-implementation of knowledge such as 

the re-use of the best-practiced knowledge to innovate the necessary adaptation or 
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integration. The way of knowledge reusing through adjustment is involved re-

conceptualizing the problem and finding the reusable ideas, then screening, evaluating 

and analyzing this reusable idea in depth and choosing one of the best ideas that may 

help lead to the innovation. 

Knowledge maintenance is the process that includes the reviewing, editing, 

correcting, and updating the knowledge in order to keep it up to date, and removing 

the old knowledge. When content is maintained, the most important issue is about the 

quality versus quantity. Ensuring either of the two will require substantial effort, and 

going for both is usually neither affordable nor sensible. The option of quality rather 

than indiscriminate quantity will make more sense for many organizations. 

 

Figure 2.2: Knowledge management processes (Tan et al., 2010) 

2.2 Knowledge Sharing 

The previous section shows the knowledge management, but it does not 

provide specific enough about its components yet. Then, this section will provide 

more detail about knowledge sharing within different aspects from individual, and 

organization in the construction context. That is the reason why we would like to 

explain the knowledge sharing and its processes. Additionally, we will examine 

between the benefits and barriers of knowledge sharing from a construction 

perspective. This section is ended by attempting to solve the construction problem in 

the previous research including influencing factors, processes, and technologies for 

knowledge sharing. 

Knowledge 

Capture

Knowledge 
Sharing

Knowledge 
Reuse

Knowledge 
Maintain



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16 

2.2.1 Definition of Knowledge Sharing  

Knowledge sharing is very critical for organizations when they want to use the 

knowledge in order to achieve in a competitive market. It is the primary key to 

knowledge management systems in an organization. The main thing of knowledge 

sharing focuses on the individual who can coding, explain, and communicate 

knowledge to others such as individuals, groups, and organizations. Some knowledge 

can be shared more easier, while some knowledge have a lot of difficulty to share if 

the levels of codification are different. According to Ma et al. (2008), three types of 

knowledge in a project team can be shared such as auxiliary knowledge, field 

knowledge, and technical knowledge. First, auxiliary knowledge is included the 

regulations and policies, documentation from internal and external, reports of 

accounting and financial, data of human resources, manual of instruction, operational 

processes, and technical documentation. Secondly, field knowledge is included the 

proposals, schedules of construction, budget reports, construction contracts, and other 

projects analyzing reports. The last type is technical knowledge which is mainly 

included in the technique of know-how and managerial expertise of organization 

members in order to accumulate their experiences. From these three types of 

knowledge, we observed that the first two types are more flavor to the explicit 

knowledge while the last one is most likely to the tacit knowledge. 

Knowledge sharing is defined as a culture of social communication including 

knowledge transfer, employee knowledge exchange, sharing of experiences, and some 

skills by all of the departments or the organizations (Lin, H. F. et al., 2009). As 

considered by Rad et al. (2014), knowledge sharing that states as the knowledge 

interchange and transfer between individuals, groups, and organizations aimed to 

develop the organizational effectiveness through the real integration, exchange, and 

knowledge interaction. The definition of knowledge sharing that is used in this study 

is a willingness to contribute tacit knowledge (the best practices and lessons learned, 

skills, experience, and understanding) and explicit knowledge between experienced 

and inexperienced people collaborate with organizational support and facility with 

technology, which can lead to maximizing the sharing activity in the construction 
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projects. According to Tan et al. (2010), these were the ways to proof of working that 

contributed to the successful projects and must be avoided the mistakes in the future 

projects. This knowledge is often judged as the best practice guidelines and coding for 

the next practice. Then, Table 2.2 will offer some examples of the definitions from the 

multiple source views on knowledge sharing from the previous literature review. 

Table 2.2: Definitions of knowledge sharing 

Authors Definitions 

Lin, H. F. et al. 

(2009) 

Knowledge sharing is defined as a culture of social 

communication including knowledge transfer, employee 

knowledge exchange, sharing of experiences, and some 

skills by all of the departments or the organizations. 

Rad et al. (2014) 

Knowledge sharing states as the knowledge interchange and 

transfer between individuals, groups, and organizations 

aimed to develop the organizational effectiveness through 

the actual integration, exchange, and knowledge interaction. 

Robinson et al. 

(2002) 

Knowledge sharing is about giving accurate knowledge to 

the right people at the right time or the shortest time. 

Lin, H. F. (2007) 

Knowledge sharing is the way to transfer knowledge from 

experience in the organization and make it available to 

others in the business. 

Ipe (2003) 
Knowledge sharing is the activity of the individual to 

provide knowledge to others in the organization. 

2.2.2 Benefits of Knowledge Sharing in Construction 

To understand the core value of knowledge sharing in construction, it is a 

great challenge. In the construction organization’s context, the perception and 

principle of knowledge sharing are so important and related. Organizations cannot 

create knowledge by themselves, but they have to rely on their stuff to create, share, 

and use knowledge in the organization’s work processes (Foss et al., 2010; Ipe, 2003). 

That is the reason why Hidding and Catterall (1998) supported that knowledge will 
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not have any value unless it is shared and used in some ways. There is bright enough 

to show that knowledge sharing will able to generate the value and it has a high 

potential.  

 Cohen and Levinthal (1990) stated that organizations need prior related 

knowledge in order to assimilate and implement new knowledge. It is the ability of 

absorptive capacity in the organization that depends on its members. Thus, absorptive 

capacity comes to be a part of an organization’s decision calculus in distributing 

resources for innovation activity. By the way, knowledge sharing can help to reduce 

the same mistakes, provide a good quality product, and create an innovative 

environment in the organization which will advance the construction firm (Javernick-

Will and Levitt, 2009). Hussain et al. (2004) indicated that knowledge sharing could 

benefit from losing the intellectual capital when any stuffs intent to leave from the 

organization, cost could be deducted, the unnecessary of knowledge-based activities 

could be reduced, productivity could be increased through making knowledge 

available, quick and easy, and increasing employee satisfaction. 

Furthermore, the construction organizations can get the value from acting the 

knowledge sharing from many different choices that depending on the size of the 

organization. Mohd Zin and Egbu (2011) had indicated the three top benefits of 

knowledge sharing for improved performance in the construction organization such as 

increasing the effective operations and cut down the costs, make a better decision, and 

improving services ability in the project to the market faster. Moreover, in the 

construction firm, the disputes shall happen because of the order changes between 

project owners, construction project managers, site managers, and contractors during 

the process of construction. Chen, J. H. (2008) has developed a model of knowledge 

sharing for sharing information that will help the interested parties to avoid conflicts, 

dispute resolution, and providing the effectiveness of dispute resolution. Its benefits 

are not only to develop a sample of knowledge sharing but it also helps construction 

practitioners to use knowledge sharing to prevent costing and unneccessary usage. In 

addition, transferring of the best practice will be the one of the benefits of knowledge 

sharing that can be happened in both of within and acrossing the organization 

(Anumba et al., 2005). 
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2.2.3 Barriers to Knowledge Sharing in Construction 

A literature review has indicated to the construction organization that it has 

begun to realize the necessary of implementing knowledge sharing. While as the 

benefits of knowledge sharing are proposed above, obstacles also exist to disrupt the 

successful knowledge activities. Even though the knowledge is able to share, inviting 

people to involve and to utilize knowledge is complicated. That is the reason why the 

barriers identification and recognition to knowledge sharing play an essential role in 

the success of a knowledge management strategy. 

There are some reasons why studying the effectiveness of knowledge sharing 

approaches represents considerable importance. However, the effectiveness of 

knowledge sharing approaches has many barriers that are related to the people.  The 

core component of knowledge sharing is human. In addition, Riege (2005) defined the 

literature reviews article and discussed the main three potential barriers affect 

knowledge sharing. Those three central potentials were categorized such as individual 

or personal, organizational, and technological barriers. This study also includes 

another domain calls psychological, so four potential areas affect knowledge sharing 

as shown in Figure 2.3. 

2.2.3.1 Potential Individual Barriers 

The barrier at individual or employee level, it is focused on the human. The 

knowledge sharing barriers are related to some factors that specific about the poor 

communication skills as well as the social networks among employees, difference 

culture, difference position statuses, lack of trust, not enough time for sharing (Riege, 

2005). At this level, barriers are identified to find the importance that possibly to 

happen from the individual or employee in the organization. Besides that, people may 

fear knowledge sharing because of losing people’s job security, low-value recognition 

as well as the benefit after performing that activity. Moreover, there is a limitation of 

evaluation, knowledge feedback, strong communication, tolerance of previous 
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mistakes in the organization. In somehow, the age, gender, and education level 

differences may also the factors that could be considered as well.  

2.2.3.2 Potential Organizational Barriers 

Another issue of knowledge sharing is the context of organization related to 

the environment and the conditions of the company. The organizational level, the 

problem would be considered from the firm or organization. The barriers tend to be 

related to the company’s vision, strategy, leadership, and management style in the 

organization (Riege, 2005). Moreover, lacking motivation such as rewards system, 

and recognition systems also affect the performance of knowledge sharing. Within 

this context, insufficient support from an organization like resources, times, materials, 

opportunities, working environment, and sharing infrastructure may make the poor 

performance of knowledge sharing as well. Even though the hierarchical organization 

structure, it may inhibit or produce the sharing slowdown in some ways.  

2.2.3.3 Potential Technological Barriers 

The next key issue is about potential technological barriers that are a little 

doubt. It can perform as a facilitating tool in order to encourage and support sharing 

knowledge processes by making knowledge sharing more accessible and more 

effective. At the technological level, barriers are correlated with some factors like the 

unwillingness of using information technology applications, and the information 

technology systems (Riege, 2005). These are the lacking of internal and external 

technical support that could influence the communication flows. In addition, lacking 

training of new technology usage in the organization also a part that could affect to 

the knowledge sharing processes.  

Issa and Haddad (2008) argued that information technology would assist, but 

it did not encourage people to share their knowledge at all, and it did not mean that all 

types of knowledge could be shared using information technology as well. 
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2.2.3.4 Potential Social Psychological Barriers 

The last key issue is about potential social psychological barriers that are 

complicated, and it can perform as a facilitator to encourage and support individual 

knowledge sharing behavior. At this domain, barriers seem to correlate with factors 

such as the unwillingness of the participant (Zhang and Fai Ng, 2012). Thus, the 

psychology that works more effectively may fail because of the potential barrier as 

following: 

− The unwillingness of personal attitude of employees towards 

knowledge sharing; 

− Lack of subjective norm concentration between employees and 

supervisors 

− Lack of the opportunity to share the knowledge  

− Poor in motivation and encouragement among team member in the 

organization 

 

Organization

Individual

Technology

Knowledge sharing

Psychology

 

Figure 2.3: Potential knowledge sharing barriers 

In addition, Robinson et al. (2001b) had conducted the research of knowledge 

management in big construction organizations in the United Kingdom (UK). They 

explored the perceptions as well as the barriers effect the implementation of 

knowledge sharing. The barriers were found in those research such as the 

organizational culture, the processes of standard work, time constraint, the resistance 

of employee, inadequate information technology infrastructure, meager budget, poor 
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understanding of knowledge management study, low organizational commitment, and 

the conflicting on resources demand in the organization. 

Another study on large construction organizations in the UK was done by 

Carrillo et al. (2004). They presented four critical issues that faced in performing 

knowledge sharing in construction organizations including time constraint, 

organizational culture, limitation of conventional work processes, and not enough 

funding. Dainty et al. (2005) highlighted three concept obstructions to overcome the 

effects of knowledge management strategy in order to create the knowledge sharing 

culture in the organization. Those three primary obstacles were including an 

uncooperative culture, low communications structure, and time limitation. 

Regarding the wide-ranging researches conducted previously, within the 

performing and development of knowledge sharing approaches, there are several 

critical case associated. In order to implement knowledge sharing, the construction 

organizations have to be familiar with these barriers because they may inhibit. Since 

many barriers have found above discussions, it is shown that setting up the knowledge 

sharing approaches is the most challenging for successful implementation in 

construction organizations. Thus, knowledge sharing in construct 

2.3 Previous Research Attempts to Solve 

This section presents the previous researches that lead to solving the issue in 

terms of knowledge sharing in the construction perspective. Therefore, there are three 

necessary things to do the literature review for giving the detail information such as 

the factor, process, and information technology approach in order to attempt for 

solving. 

2.3.1 Supporting Factors Approach 

Even though knowledge sharing is needed in every type of organization, it is 

difficult to implement for many causes.  On the research of Anumba et al. (2005), 

knowledge could not be considered as a commodity that is simple to manage, trade, 
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and share. However, acting on certain contextual such as individual, organizational, 

and technological factors that influence knowledge flow could support on knowledge 

sharing. 

2.3.1.1  Individual Factor. 

Individual refers to the study at an individual or employee level which is 

strongly focused on a human. Some factors can lead to sharing knowledge to provide 

many benefits for people and organizations. For instance, the literature review 

indicates that most factors influence practitioners to improve knowledge sharing 

inside project teams such as explicit knowledge, tacit knowledge, and trusting 

environment (Ma et al., 2008). Upon as a significant factor of benefit for sharing 

knowledge in construction teams, some researchers had found two factors indicated 

that knowledge self-efficacy and knowledge feedback affected positively on 

individuals’ attitudes toward knowledge sharing (Zhang and Fai Ng, 2012, 2013). 

Knowledge self-efficacy is discovered to be the most analitical motivation for 

individual’s attitude toward knowledge sharing in the construction teams with highly 

tendency in order to set up trust work and capability. Another knowledge feedback is 

a significant benefit to knowledge sharing while knowledge receivers comment back 

questions, augmentation, and modifications that build on further value to the original 

sender, designing exponential total growth. 

Javernick-Will (2012) highlighted the social motivations power in engineering 

and construction organizations. Some factors are identifying the cause why employees 

spread out their knowledge that can lead to knowledge sharing implementation 

successfully. Within an analytical review of the literature, it indicates that primary 

factors consist of resources, typically motivations, worldwide incentives, and 

communal motivations.  

Leal et al. (2017) carried out a study to explore the individual and 

organizational circumstance that affect the process of putting a decision of knowledge 

sharing in the construction organization. The result was verified that individual factors 

characterized the facilitating factors of knowledge sharing in the construction part. 
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Throughout the literature review, facilitating factors were stated as financial or 

communal motivations, traditionalism to corporate culture, cooperation, perceived 

value and individuality of knowledge, peer recognition, honoring knowledge sharing 

dedications, impersonating the behavior of leaders, and culture. 

Thus, the individual factor is a part of supporting the knowledge sharing since 

it is more specific on personal attitude and characteristic of the knowledge provider 

and knowledge receiver. 

2.3.1.2 Organizational Factor 

Organizational refers to the study at an organization level which is strongly 

focused on the firm. Issa and Haddad (2008) conducted the perceptions on knowledge 

sharing about the influences of organizational culture and information technology in 

the construction. The results indicated that an official organizational culture would 

enhance common trust in the institution under the assistant of information technology 

in somehow. Under the conclusion of this research, organizational culture will guide 

to more knowledge sharing between workers, common trust among employees to flow 

knowledge freely with an establishment, and technology revolution that is importantly 

to reach favorable knowledge management implementation. 

There was one research regarding the consequence of environmental factors 

on knowledge sharing in the construction institution (Idris et al., 2015). It is actually 

referred to organizational factors – strategy and planning, organizational culture, and 

managerial leadership. Three of these parts were found positively remarkable 

consequence knowledge sharing. 

 From the above views, it shows that the organization factor is so critical in 

developing knowledge sharing. As evident, organizational parts really impact the 

performing of knowledge sharing activities. In conclusion, it is absolute essential for 

the construction organizations to decide to put these factors for performing knowledge 

sharing methods within the organization. 
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2.3.1.3 Information Technology Factor 

In order to handle the knowledge well, information technology has employed 

by many organizations. It can be used to reserve and carry the explicit knowledge 

forms within and across organizations. However, information technology is not 

referred to computers only. Some useful materials such as video-conferencing may 

benefit in term of tacit knowledge sharing as defined by Nonaka and Takeuchi (1995).  

Information technology becomes more critical for knowledge management in 

construction organizations. However, the construction organization is quite late to 

know about the benefits of using information technology as a significant 

communications tool (Egbu et al., 2001). Sharing information and knowledge within 

and across project organizations are the most critical issue for construction work as 

well as the construction institutions. Many experts and best practice knowledge has 

lost from one project to another project to cause weakness of the organization’s 

development, primarily, the ability of the organization to generate new insights. 

Nowadays information technologies play a primary role as an neccessary 

materials for direct communication between people in worldwide through the 

applications such as email, video-conferencing, chat-rooms, social media, and other 

groupware which can store data, and information in the databases (Egbu and Botterill, 

2003). For information in the databases, they can also be re-determined fruitfully in a 

knowledge management outlook as resources for the best practices sharing and to 

preserve the intellectual capital of organizations. In general, the investments of 

information technology like a certain thing that necessary to improve knowledge 

management in projects. Two best factors appropriate for applying information 

technology in knowledge management. Firstly, the awareness of information 

technology limitation, and the fact that any information science deployment will not 

achieve much benefit if it is not occured by a changing of worldwide culture that 

could toward knowledge sharing values. Secondly, the availibility of information 

scientists who are expressly designed with knowledge management in the view.  
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Egbu et al. (2001) conducted a survey from 19 public and private companies 

which are small, medium and large construction organizations in British. They were 

asked about their opinion in order to rank the usage of information technology tools 

for knowledge management. From the respondents’ view, several technology tools 

such as  handphone, internet, intranet, email, and documentation were considered as 

the important and common used in the British construction organizations. Following 

these, face-to-face meetings and the interaction among employees were rated as the 

most popular implemented with the process of the supply chain. It is shown that many 

construction institutions still use conventional methods for capturing, sharing, 

developing, and storing knowledge. Especially, the handphone represences as an 

essential material for managing knowledge since it can be used to capture and share 

both tacit and explicit knowledge among people. Thus, Robinson et al. (2001a) shown 

another important software tool that can be used to collaborating the knowledge 

sharing and transferring is groupware. 

  The detailed finding for the significant factors that are influencing the 

knowledge sharing implementation for solving the construction problem will be 

discussed in the further chapter. On the other hand, Table 2.3 presents the supporting 

factors from individual, organization, and information technology factors effect 

knowledge sharing from different researchers in the previous study.  
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Table 2.3: Supporting factors of knowledge sharing 

Author Individual factors 
Organizational 

factors 
Technology factors 

Arif et al. 

2015; 2017 

Autonomy 

Collective 

achievements 

Gender differences 

Power distance 

Uncertainty 

avoidance 

Leadership behavior 

Management 

commitment 

Motivation 

Mutual trust 

Organizational 

structure 

Organizational form 

Relationship between 

employees 

Social networking 

Communication 

technology 

Egbu and 

Botterill 2003 
 

 Information 

technology 

Ma et al. 2008  Trust  

Idris et al. 2015 Attitude to share 

 

Managerial 

leadership 

Organizational 

culture 

Social norm for 

sharing 

Strategy and planning 

 

Peihau and Fai 

2013 

Knowledge 

feedback 

Knowledge self-

efficacy 

 ICT support 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28 

Peihau and Fai 

2012 

Knowledge 

feedback 

Knowledge self-

efficacy 

Losing face 

  

Javernick-Will 

2012 

Conformity to 

corporate culture 

Intrinsic 

motivations 

Mimicking the 

behavior of leaders 

Peer recognition 

Perceived value and 

uniqueness 

Reciprocity 

Extrinsic global 

incentives 

Honoring KS 

commitments 

Resources 

 

Issa and 

Haddad 2008 

 Mutual trust 

Organizational 

culture 

Information 

technology 

2.3.1.4 Psychological Factor 

The three dimensions, individual, organizational, and technological factors 

discussed above are identifying the major support knowledge sharing. The following 

part will consider another step and discuss in detail about knowledge sharing from the 

perspective of psychological factor. It is going to provide in-depth information related 

to the factor affecting the intention of human in order to share knowledge in the 

construction project organizations. Actually, psychology is referred to the scientific 

study that mostly focuses on how people’s determination, feelings, and attitute that 

could be influenced by the reality or imagination. In addition, Ajzen (1991) proposed 

a theoretical framework to deal with the psychological approach in order to explain 

human behavior and human decision processes. 
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The theory of planned behavior (TPB)  has been commonly used in social 

psychology research to explain many kinds of behavior. When applying to knowledge 

sharing, TPB had used to examine for human’s behavior prediction in order to specify 

the decision-making processes (Ajzen, 1991). However, this theory has applied very 

little for investigating the knowledge sharing in construction (Idris et al., 2015; Zhang 

and Fai Ng, 2013). Then, this section will be reviewed on the theory of TPB in order 

to extend the model of knowledge sharing. The main idea to adopt this theory in this 

study is to understand how psychological can be used for prediction, depth 

understanding, and explaining the behavior of individual on knowledge sharing 

activity. 

Ajzen (1991) provided the theory of planned behavior that widely known as 

the most popular in term of the psychological model that use for the prediction the 

individual’s behavior within any specific contexts. Actually, the TPB was developed 

as an extension from the Theory of Reasoned Action (TRA) which is found by Ajzen 

and Fishbein (1980). The result from the extension theory was found that the behavior 

did not appear fully from their voluntary and within their control. Then, Ajzen (1991) 

extended this TRA by including the perceived behavioral control (PBC) as a new 

additional predictor that related to the intention and behavior of a human in order to 

develop the new TPB. Figure 2.4 illustrates the relationship process among the old 

and new constructs of TPB. These constructs were used to analyze the motivational 

factors influence human’s behavior on knowledge sharing. It would help to provide 

more understanding regards the performance of knowledge sharing. Those main 

constructs will be discussed and provided its concept that would be a benefit to the 

knowledge sharing in the construction project organizations. The discussion is 

conducted in the following section. 

According to Ajzen (1991), the first construct of the theory of planned 

behavior is the attitude towards the behavior. It is referred to the degree or level of 

people that have a optimistic or pessimistic evaluation of their behavior in question. In 

reality, the engineer in every construction projects may likely to perform the 

knowledge sharing for solving any problem in the organization if they feel that those 

activity is providing more benefit to them in personality. They consider whether it is 
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beneficial or damage before decide to perform the knowledge sharing with other 

engineers. 

Secondly, it is the subjective norm; it is focused on how people could perceive 

social pressure whether it should be performed or not regarding the behavior. It is 

usually happened from the expectation from other people around us. In the 

construction organization, the managers, supervisors, and colleagues might be the 

relevant people that could affect the perceived social pressure. Especially, if the 

managers and professional believe in knowledge sharing, they would pay much 

intention to spread out their knowledge in cooperation with other people in the 

organization for sure. 

Lastly, the third independent determinant is perceived behavioral control. It is 

referred to how humans have perceived difficulty or ease from behavior to perform 

any activities. In reality, even some people who have a excellent favorable attitude to 

perform the knowledge sharing, they may still need some necessary support such as 

resources, tools, especially the opportunities that can be influenced successfully of 

knowledge sharing with others. 

Perceived 

behavioral 

control

Intention

Attitude 

toward the 

behavior

Subjective 

norm
Behavior

 

Figure 2.4: Theory of planned behavior (Ajzen, 1991) 
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2.3.2 Processes Approach 

The knowledge sharing process can be considered as quite complicated. There 

are two theoretical approaches to knowledge sharing were classified by Inkpen and 

Dinur (1998). The first approach is the communication model originate idea from 

Shannon (1948); and the knowledge spiral model which is proposed by Nonaka and 

Takeuchi (1995) as the second approach. As stated by Lindsey (2006), 

communication was the process that uses for transferring the information from one to 

another. The transferring of information can be determined as knowledge, and it is 

possible to consider as communication or knowledge sharing. The following will 

discuss the two models representing to process approaches of knowledge sharing in 

general. 

2.3.2.1 Communication Model 

 The communication model was proposed and explored to describe the 

processing of forwarding and getting information or a message (Shannon, 1948). In 

Figure 2.5 below will show the communication model. 

In accord with Shannon (1948), a disclosure network consisted of five 

significant segments in the process of sending a message. 

1) Information source: it makes the receiver have the communication 

through a message. 

2) Transmitter: it is a transmittable signal network. 

3) Channel: it is a place which can send the signal between the sender 

and the receiver. 

4) Receiver: it transfers the transmission to the transmitter from the 

channel with the first news managed from the transmitted signal. 

5) Destination: it is a place where a group of workers designs the 

posting. 
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MessageInformation

source
Transmitter Receiver Destination

Signal

Received

signal

Noise 

source

Message

 

Figure 2.5: Communication model (Shannon, 1948) 

The occurrence of noise can influence the knowledge sharing process. 

Normally, loud sound can impede the transference of the information. The more 

variations between the information source and the destination are the received 

information differs from the first information. 

 Inkpen and Dinur (1998) indicated that there were four steps that were vital 

for the procedure of contributing the awareness: 

1) First: know how to contribute the awareness. 

2) Adjustment: exchange the awareness following the receiver’s need. 

3) Explanation: owing to the adjustment to the updated text, it happens 

to the receivers’ entity in the interest of the normal procedure of how 

to solve the problem. 

4) Fulfillment: regularizing awareness is a fundamental point of the 

receivers’ entity. 

2.3.2.2 Spiral Model 

In the handbook “The Knowledge-Creating Company: How Japanese 

Companies Create the Dynamics of Innovation”, Nonaka and Takeuchi (1995) 

embellished an approach of legislative awareness establishment that denoted the 

modernized awareness circular as displayed Figure 2.6. The composer requested that 

Japanese firms were more prosperous reflecting to the Western firms because of 

having many goods via obligatory for the first opinion of their standard. 
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The base of this approach was the differentiation between implicit and explicit 

awareness which was cultivated by Polanyi (1966). In accordance with Nonaka and 

Takeuchi (1995), these two kinds of awareness were not able to be disunited 

altogether. They adjust altogether via people’s actions. Despite these interactions 

consciousness sharing, the reliability with the qualification of implicit awareness are 

observed like the important qualification in for the organization. The outcome for 

processing adaptation that happened among the individual is an understanding growth 

for feature quality and amount. The circular is established once the adaption of tacit 

and accurate knowledge sharing consequence in pseudo reasonable and metaphysical 

trims (Nonaka and Takeuchi, 1995) as shown in Figure 2.6.  

 Nonaka and Takeuchi (1995) classified four forms of consciousness setting up 

which provided to the consciousness setting up the procedure of a firm: 

1) Socialization: the conversion from tacit to tacit knowledge. 

2) Externalization: the conversion from tacit to explicit knowledge. 

3) Combination: the conversion from explicit to explicit knowledge. 

4) Internalization: the conversion from explicit to tacit knowledge. 

Below, the four forms of consciousness setting up will be explicated through 

the intercommunication and adaptation between tacit and explicit knowledge. It is 

shown the process of knowledge conversion in which help to facilitate how 

knowledge could be shared in its form in the organizations straightly. 
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Figure 2.6: Spiral model (Nonaka and Takeuchi, 1995) 

➢ Socialization: from tacit to tacit  

In accordance with Nonaka and Takeuchi (1995), socializing was a procedure 

of portion knowledge and thereby setting implicit consciousness such as shared 

intellectual models and technical talent. 

To obtain the implicit consciousness experience is the basic. People are to 

share some types of experiences; alternatively, it is hard to study from other people’s 

thoughts. Having no experiences sharing, the details transferring are difficult to fall 

into place. 

That one may explain this form of awareness setting up, Nonaka and Takeuchi 

(1995) took an guidance as an ordinary instance. The edification is able to obtain tacit 

consciousness without using the language. Actually, the language will be substituted 

by surveying or observing from the job environment or on the job training. 
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➢ Externalization: from tacit to explicit 

In accordance with Nonaka and Takeuchi (1995), externalizing was a 

procedure of articulating implicit consciousness into explicit thoughts. 

In this procedure, implicit education turns explicit in the forms of similarities, 

opinions, theories, allegories, and imitations. People use their language to indicate the 

importance of a feature, yet frequently it has an animosity or fissure among an image 

with the spoken or written emphasis. However, applying the expression goes over 

because they promote thoughts and interplays with human beings. Mainly, the 

substantiating is able to be found while setting thoughts such as linking cogitation and 

initiation. A short conversation and collective reflection trigger this type of awareness 

adaptation. 

➢ Combination: from explicit to explicit 

In accordance with Nonaka and Takeuchi (1995), the linking was a procedure 

of systemizing thoughts into a consciousness network. 

People combine and interchange education via different canals like 

conversations, files, and appointments. Modern communication and detail technology 

just as digitized exchanging information systems and large-scale databases help these 

interplays also. Via additions, classifications, connections, and granting actual 

information, definitive knowledge is updated, and recent training is to come out.  

Through the circulating of systematized awareness and details, it is possible to 

have recent thoughts. In a firm, the central managing is a detracting successful point 

in this process. 

➢ Internalization: from explicit to tacit 

In accordance with Nonaka and Takeuchi (1995), internalizing was a 

procedure of embodying explicit education into implicit education. 

For internalization, explicit education has to be expansion and absorbed by a 

plenty of an institution in their implicit education base. Studying by practicing is 

connected powerfully to internalizing. Internalized experiences obtained in the 
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procedures of socializing, externalizing, and connecting turns very important 

resources. In accordance with Nonaka and Takeuchi (1995), the outcomes for the 

fruitful internalizing procedure were contributed intellectual imitation and technical 

qualification. Thus, it is beneficial when the education is ready for use in files, 

manuals, or storytelling since the filing, on the other hand, it expedites incarnating 

and generates it attainable which individual may learn with one another’ experiment 

practically. 

For arranging consciousness making, it needs the personal of the organization 

contribute their implicit ability with the other members. So, a new spiral of 

consciousness making is begun. 

2.4 Research Gaps 

After reviewing the previous literature studies, knowledge sharing has been 

researched to improve the performance by increasing the quality of sharing from an 

individual, organizational, and information technological aspect. However, there is 

some lack of aspect to make the model more confidence in term of knowledge 

sharing. Moreover, even though previous models have been developed, most of the 

aspects had a range of limitation of factors which support the knowledge sharing. 

Previously, Lin, H. F. (2007) studied knowledge sharing leads to superior company 

promotion competence in transportation management from three aspects – individual, 

organizational, and technology as modeled in Figure 2.7. This model did not use in 

the research of construction field. For this reason, the model requires to provide more 

aspect and other supporting factors, especially the aspect of psychological in 

construction work.  
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Individual factors

Organizational 

factors

Technology 

factors

Knowledge sharing 

processes

Firm innovation 

capability

 

Figure 2.7: General framework for studying knowledge sharing (Lin, H. F., 2007) 

Ma et al. (2008) explored the factors that affect knowledge sharing in the 

Chinese context. The researcher was customized to discover the communication 

model among dissimilar determinants with the intentions to provide the awareness as 

Figure 2.8. There were several factors such as explicit knowledge, tacit knowledge, 

fairness, faith, management method, and delegation that affect knowledge sharing. As 

we can see, the model still has some limitation for further studying.  

The extension of the previous model as mentioned above is required to seek 

for appropriate and higher support of knowledge sharing. In addition, there are some 

support factors are need to be added to this model since the previous one has a few 

only. On the other hand, psychological factor is another crucial aspect that should be 

included in order to have full aspects in the model which is a critical impact to the 

human behavior whether they are willing to share or not to share. In order to make 

this model completed, knowledge sharing behavior may be necessary to role with the 

knowledge sharing processes. The model studies with the combination of knowledge 

sharing behavior plus with knowledge sharing processes may enhance the knowledge 

sharing outcomes effectively than separately. Hence, the previous model needs to 

extend with a whole aspect not only individual, organizational, and technology but 

also psychology and the behavior of knowledge sharing as well in order to provide the 

effectiveness of knowledge sharing outcomes. 
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Figure 2.8: The research model for knowledge sharing (Ma et al., 2008) 

2.5 Research Framework 

In order to fulfill these gaps, the framework for the sample of qualification 

provision research is expanded with trial as shown in Figure 2.9. The model 

development shows about the relationship between each factor with knowledge 

sharing behavior (KSB) and knowledge sharing processes (KSP). Knowledge sharing 

behavior demonstrates the formation of knowledge in which tacit or explicit that 

people actually shares with others in his/her organization. On the other hand, 

knowledge sharing processes demonstrate the procedure human beings collaboratively  

swap the education with recent consciousness mutually. Both of knowledge sharing 

behavior and knowledge sharing processes have the influencing on knowledge sharing 

outcomes. As shown in the framework, the psychological factor has the only 

relationship with knowledge sharing behavior because it is related to human beings’ 

concepts, emotions, and attitudes can be affected by the real, visualized, or deducible 

the others’ phantom. Later on, individual factors can be influenced on knowledge 
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sharing behavior as well because it refers to the study at an individual or employee 

level which is strongly focused on a human. The organizational factor can be 

influenced on knowledge sharing processes only because its nature about how 

organization support and provide to their employee to perform the activities of 

knowledge sharing well. Organizational refers to the study at an organization level 

which is strongly focused on the firm. Lastly, technology factor also can be 

influenced on knowledge sharing processes because it refers to a manipulation of 

details and technical relationship with the organization in order to support the 

performing of knowledge sharing. 

The relationship of each factor will be tested by the hypotheses to analyze the 

effect of factors on knowledge sharing behavior and knowledge sharing processes in 

construction projects. Then, these two will be tested the influenced level on 

knowledge sharing outcomes.  
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Psychological factors

------------------------------

- Attitude toward the 

behavior

- Subjective norm

- Perceived behavioral 

control

Individual factors

------------------------------

- Individual culture

- Knowledge feedback

- Employee motivations

- Perceived value and 

recognition

- Personal relationship

Organizational factors

-----------------------------

- Organizational culture

- Management support

- Organizational 

structure

- Strategy and planning

- Resource

Technological factor

------------------------------

- ICT support

Knowledge 

sharing behavior

-----------------------

- KSB1

- KSB2

- KSB3

- KSB4

Knowledge sharing 

outcomes

-----------------------

- KSO1

- KSO2

- KSO3

Knowledge 

sharing processes

-----------------------

- KSP1

- KSP2

- KSP3

- KSP4

 

Figure 2.9: Research framework of the model development
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CHAPTER 3  

RESEARCH METHODOLOGY 

3.1 General 

This study is designed for studying an evaluation of supporting points that had 

consciousness sharing behavior and education offering procedures in construction 

projects. Then, the ability contributing attitude and consciousness provision processes 

would be evaluated its influence level on knowledge sharing outcomes. This chapter 

will present the survey study with review an order of research study, generally 

methodology is the concept of how the study would be underwrite, including the 

conceptual and philosophical usages that the study is located in and the association 

with the method accepted (Saunders et al., 2009). The method refers to the skills and 

processes that are to gain and do on a course database such as observations, 

evaluation, questionnaires, and technical statistic. The outline of the methodology is 

used for data collection, sample size, data examination, and consequence. Therefore, 

the research study is designed to reach the examination goal. All the gaits of the 

examination goal are indicated in the foundation survey in Figure 3.1. 

3.2 Literature Review 

The literature review of research methodology as shown in this part is well 

organized. For study revision, the main goal is to make the essential handouts or 

details connected to the condition and synthesis focused on some areas: knowledge 

management, knowledge sharing or transferring, and project-based organization in the 

construction organization context. The literature reviews are concerned about 

construction knowledge sharing in a lot of areas or dissimilar zoon. An antecedent of 

the written matter scrutinies are schoolbooks, presuppositions, chronicles, worldwide 

forum cardboards, or commodities and so on. Likewise, the cyberspace web site, 

networked athenaeums, camcorder data collection, wired glossaries, and additional 

bedding specks worldwide reports are the key beginning of the study revision also.  
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Literature reviews

Data collection
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Figure 3.1: Framework of research methodology 
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3.3 Pilot Study 

In somehow, the pilot study was introduced to conduct before we start to 

concentrate and design our research topic, research statement, and research objective. 

On the other hand, this study arranged a set of questions for interviewing some 

experts or relevant target people in the construction sites in Cambodia. The discussion 

questions gave feedback to the problem statement and objective of the study. Here are 

the important questions as following: 

1. Do you think knowledge is important for you and your organization? How 

does it important? Please, explain your idea. 

2. If you said that knowledge is important, do you think the knowledge would be 

an impact factor to your project performance?  

3. What would you do if you think that it could impact to your work 

performance? 

4. Do you want to learn how to improve the knowledge sharing in your 

organization?  

5. Do you support if this research is conducted and want to see your cooperation 

in the data collection stage? 

Table 3.1: Pilot study respondents 

Position Experience 

Project Manager 13 Years 

General Manager 16 Years 

Project Manager 7 Years 

General Manager 17 Years 

 

In order to respond to all the questions above, the professional engineers were 

selected for interviewing for showing their opinion as well as the motivation to 

conduct this research area. The respondents also agreed to show their personal 

information as shown in Table 3.1. As what they stated during the interviewing and 

discussion, they did agree to the problem we proposed. In conclusion, all of them 
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absolutely supported this research because they also found that it was not easy to learn 

and share knowledge among people effectively. They thought that it was necessary 

for the construction company as well as the construction projects and it was a great 

method for better success in the future. 

3.4 Research Model and Hypotheses Development 

Referring to this part is to improve the study and the theory to examine the 

elements affecting consciousness provision behavior and knowledge sharing 

processes in construction project-based organizations. The current study also adopts 

the knowledge offering characteristics and awareness contribution processes for 

model consciousness provision outcomes. Following this, the research model is 

proposed, and the research hypotheses are developed. 

3.4.1 Research Model 

The survey sample has several indicators and explains causal communication 

and exogenous and endogenous varies. Theory of Planned Behavior (TPB) models is 

applied because it emphasizes the person’s point of view and willingness as the two 

samples—encouragement and voluntary (Ajzen, 1991). The encouragement sample is 

dependent on a personal’s quiet believing in the judging position of two important 

elements: behavior onto the characteristics and his/her objective completion. The 

voluntary sample is dependent on received attitude checking referring the easiness or 

hardness of showing a better attitude. Therefore, in promoted personal, voluntary 

procedure contemplate the impacts of willingness and guide it in a real attitude. When 

to ensure each structure, Figure 3.2 presents the research model of the different 

variable factors influencing an individual’s intention and the psychological, 

organizational, and technology support to share his or her knowledge in construction 

project-based organizations. 
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Psychological factors

------------------------------

- Attitude toward the 

behavior

- Subjective norm

- Perceived behavioral 

control

Individual factors

------------------------------

- Individual culture

- Knowledge feedback

- Employee motivations

- Perceived value and 

recognition

- Personal relationship

Organizational factors

-----------------------------

- Organizational culture

- Management support

- Organizational 

structure

- Strategy and planning

- Resource

Technological factor

------------------------------

- ICT support

Knowledge sharing 

outcomes

-----------------------

- KSO1

- KSO2

- KSO3

Knowledge 

sharing processes

-----------------------

- KSP1

- KSP2

- KSP3

- KSP4

Knowledge 

sharing behavior

-----------------------

- KSB1

- KSB2

- KSB3

- KSB4

 

Figure 3.2: Research model 

3.4.2 Research Hypotheses Development 

In order to examine the research model as shown in Figure 3.2, the following 

hypotheses are proposed. 

Hypothesis 1: The knowledge sharing behavior has a positive influence on 

knowledge sharing outcomes. 
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Hypothesis 2: The knowledge sharing processes have a positive influence on 

knowledge sharing outcomes. 

Hypothesis 3a-c: The psychological factors have a positive influence on 

knowledge sharing behavior. 

Hypothesis 4a-e: The individual factors have a positive influence on 

knowledge sharing behavior. 

Hypothesis 5a-e: The organizational factors have a positive influence on 

knowledge sharing processes. 

Hypothesis 6: The technological factors have a positive influence on 

knowledge sharing processes. 

3.5 Quantitative Data Collection 

There have a lot of dissimilar styles for detail collection focusing on the nature 

of the study. The conventional method of collecting data would have two kinds of 

groups such as quantity and quality research (Creswell, 2014). Some techniques are 

more effective to address certain types of questionnaires and subject matters, and this 

research is designed in the quantitative study. The quantity fact is the detail that can 

show only the numbers. This kind of figures is normally gathered from experiments, 

manipulation, and statistical analysis. Additionally, it can be represented numerically 

and visually in charts and graphs. This research will adopt the quantitative figure 

gaining strategy to achieve the study objectives. The quantitative data helps to 

complete the determinant that annoys awareness offering practices using the 

questionnaires. On the other hand, it helps to evaluate the factor impacts the 

knowledge sharing outcomes in the construction projects. 

In term of quantitative data collection method, the study is related with two 

kinds of input: primary and secondary. Types of input help the researchers to gain the 

details while the input is collecting procedure from the constructing projects. The 

secondary consequence from the literature review helps to formulate the initial 
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framework and also helps to interpret the results of the primary data collection later 

by looking at the effect of supporting factors on consciousness contributing in the 

constructing projects. Supporting factors and model framework are secondary data 

collection through the literature reviews. In addition, the data of questionnaire surveys 

in this research are primary data collection. 

The questionnaire survey is a utilization tool to gather useful data and 

information. The development of a questionnaire base on relevant literature reviews. 

The questions are structured in accordance with research objectives. Pattern survey 

can be detached for these two types depending upon however it is administrated and 

normally the numbers of contact that the learner is responsible (Saunders et al., 2009) 

as shown in Figure 3.3. An initial kind is named own-governed inquiries; almost of 

them can be really fulfilled by the answerers. It might be completed technically by 

surfing the net or intranet questionnaires posted to be responsible and returned by 

sending after finishing (Postal questionnaires), or taking by hand for each and 

gathering soon (Delivery and collection questionnaires). This study has adopted the 

self-administered questionnaire type, and is sent out and returns by mail (Internet and 

intranet-mediated questionnaires) and brought to answerers by directly after 

completion (Delivery and collection questionnaires). On the other hand, the second 

type of questionnaire is called interviewer-administered. The researcher records the 

interview by each respondent's answer. Questionnaires administer using phone 

(calling information) or using the evaluation physically that sees the respondents and 

asks those questions personally are known as a structured interview questionnaire. 

Questionnaire

Self-administrated
Interview-

administrated

Intranet and 

internet-mediated 

questionnaires

Postal

questionnaire

Delivery and 

collection

questionnaire

Telephone 

questionnaire

Structured 

interview
 

Figure 3.3: Types of questionnaire (Saunders et al., 2009) 
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3.5.1 Questionnaire Layout and Sample 

This research has taken into account that the questions have to be understood 

easily during formatting the questionnaire, and sequence for questions will arrange to 

follow the sequence of main group factors. The researcher divides the questionnaire 

with two points. The first point in questionnaire obtains demographic details from 

respondents including general information such as job title, age, educational level, and 

gender which help the researcher to realize the model and connection with the study 

outcomes. The second section presents the supporting points just as personal, 

grouping, modernization, and psychological factors that power on awareness 

provision behavior and knowledge sharing processes which are influenced knowledge 

sharing outcomes in the construction projects. It also includes a cover letter to explain 

the  matter and the goal for questionnaire shown in Appendix A. To obtain 

appropriate data, the target people are managers, senior, and junior engineers who are 

familiar with knowledge sharing activities by taking into consideration a number of 

issues such as education level, position, experience, and knowledge sharing practice. 

Before participants involved with completing the questionnaire, the researcher will 

give a background about the research topic and explain the questions to reduce data 

errors which can affect the research findings. In addition, a full set of questionnaire 

survey is designed and shown in Appendix B. 

3.5.2 Measurement and Scaling 

The questionnaire is made to survey the key points affected education 

contribution placing in the constructing projects. The research is in a reporting format, 

and five-section Likert range questions with optional answers rating from "1 = 

strongly disagree" to "5 = strongly agree" that are employed as shown in Table 3.2. 

However, in providing and gathering questionnaires, the five agreement sections on 

the rating scale allow answerers to tick the central “neutral/not sure”; it has no force 

for the respondents than admitting they do not realize. Using this kind of scale 

becomes easy for the survey doer to determine and assess the effect of each 

supporting factor on knowledge sharing in construction projects. Additionally, Likert 
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rating scale questions are one of the metric scales, often referred to as quantitative 

which support the quantitative data collection methods which this research used 

(questionnaire). 

Table 3.2: Five-point Likert scale description 

Scale Description 

1 Strongly disagree 

2 Disagree 

3 Neutral 

4 Agree 

5 Strongly agree 

3.5.3 Effective Factors to Knowledge Sharing 

Begin with the preliminary data collections from the literature reviews, four 

main group factors (individual, organizational, technology, and psychological) are 

supporting knowledge sharing in construction. The description of each factor is 

illustrated in detail as shown in Table 3.3. From the literature review, some factors 

have been connected to a recent once so that reduces a number of factors for this 

study. It almost happened in the individual and organizational factors. In term of 

individual factors, five factors retained for further discussion in this study. Individual 

culture is one of the new emergings from the literature review that has been involved 

together with collectivism, gender differences, power distance, uncertainty avoidance, 

and conformity to cooperate culture (Hofstede, 1984; Kivrak et al., 2014). Employee 

motivation was combined between intrinsic motivation, and enjoyment in helping 

others (Lin, H. F. et al., 2009). Lastly, perceived value and recognition was included 

between peer recognition, and perceived value and uniqueness. In term of an 

organizational factor, five factors will be used for further discussion as well. There is 

an only organizational culture that has been considered to combined from various 

factors. Regarding this, organizational culture is including leadership behavior, trust, 

organizational form, and organizational rewards (Suppiah and Sandhu, 2011)  
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Table 3.3: Description of supporting factors 

Dimension 
Supporting 

Factor 
Description 

Psychological 

factor 

Attitude toward 

the behavior 

It mentions to the personal’s affirmative or 

negative judgment for the characteristic 

interrogation. 

Subjective norm It focuses on the perceptions of real 

procedure to act or to not act the provided 

characteristics. 

Perceived 

behavioral control 

It is analogous to the concept of own 

strength focusing on personal’s 

convenience in their knowledge to express 

a regular behavior. 

Individual factor Individual culture It seems like personality characteristic of 

human being that favor of doing something 

depend on himself/herself. 

Knowledge 

feedback 

It is defined as the return of knowledge in 

which comments, suggestions, and mistakes 

showed by the others. 

Employee 

motivation 

It is the level of belief, confident, and 

commitment to achieve a goal. 

Perceived value 

and recognition 

It is what people perceived values when 

performing knowledge sharing and got 

recognized from others. 

Personal 

relationship 

It refers to connections between people that 

formed by emotional bonds and 

interactions. 
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Dimension 
Supporting 

Factor 
Description 

Organizational 

factor 

Organizational 

culture 

It refers to something visible and invisible 

that use to characterizing the organization 

(e.g., structure, vision, mission, etc.). 

Management 

support 

It refers to the generalize cares for the well-

being of its employees. 

Organizational 

structure 

It is a network which groups the way the 

real right doings are guided so that it 

achieves the aims at a group and commits 

the way the details go into the step by step 

in a firm (e.g., centralization). 

Strategy and 

planning 

It is the operational strategies and 

objectives with specialized principles 

toward common goals. 

Resource It is a source that can be supplied by an 

organization in order to function 

effectively. 

Technological 

factor 

ICT support It is the technology infrastructures and 

materials to ease the sharing of valuable 

information, awareness, and thought. 

3.6 Sample Size 

Making enough model capacity for doing the test is another analytical decision 

made before data collection and analysis. Saunders et al. (2009) once enumerations 

are emerged in a sample, the invention is anticipating the values for a number of the 

people. Therefore, there would have some mistakes and the issue dependents on the 

other models. They grumbled about the huge model diameters, the tiny model has a 

problem. Regarding Monte Carlo researches the action of variable prediction stratgies, 
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it has been projected that the minimum model size of 200  needed in order to cut 

down biases to an suitable level for any SEM estimation. Similarity, Kline (2015) 

suggested a suggested a model of 200 or more are appropriate for a complex sample. 

3.7 Data Analysis 

Analyzing data is a critical stage in researches after data are collected. Data 

has to be analyzed to transfer the obtained data from interrogations with the useful  

details that one may achieve the study goals such a way of finding out the significant 

of supportive factors which affect knowledge sharing behavior and knowledge sharing 

processes in construction projects. The analysis is clear that the fact is relevant or 

essential to a goal as well as an outcome of the research. Mostly in research, the 

analytic fact has three main orders, in order to smoothly: fact arrangement, descriptive 

statistics, and inferential statistics (Saunders et al., 2009). 

In accordance with Saunders et al. (2009), preparing data involves observing 

the fact, noting fac into the comp, sending the fact, developing, and filing a data 

structure that mixes the various measurements. Preparing quantitative data will be 

prepared by entering data collection from the questionnaire into the computer 

software (IBM SPSS Statistics 22). There are different kinds of fact that can be gained 

from the questionnaire. For this research, the questionnaire presents ranked data since 

the research adopted Likert scale questions to evaluate the supporting determinant that 

powers on awareness contributing behavior and education provision processes. A 

categorical data focuses on the nature of the factors (personal, grouping, 

technological, or psychological factors). 

The descriptive statistics involves describing the study of  fact which provides 

ordinary shortening of the model (Saunders et al., 2009). For quantitative data, 

researcher will present data using statistical analysis by using IBM SPSS Statistics 22. 

The statistical will be discussed later in this section. The statistical analysis provides 

diagrams and pie charts for each question or factor including the most frequency of a 

percentage of respondents. In other words, it provides the researcher with a graphic  

description  distribution of the variaty. During the second stage structural equation 
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modeling will be tested and examined the relationships among variaty with the 

projected intellectual sample. 

The final step is the statistics which checks interrogation and the in-depth 

framework. The end from the inferential statistics have the quick data alone by adding 

judgments about results and observe the significant findings (Saunders et al., 2009).  

3.7.1 Confirmatory Factor Analysis 

Analytics is a primary skill for many researchers, especially those who 

conduct measurement-related studies. The rationale of factor analysis is also exactly 

with SEM – so it is important to know about the basics of factor analysis when using 

SEM.  

Byrne (2016) given the definition to analytical and statistical process for 

checking the relationship between the observed and latent varieties is worried about 

the extent watched variety indicated by the undertaking gifted structures. The turn 

focuses on an effect of the reversion paths from the elements to the variety. Element 

analysis offers and ensures the join of analytical facts shortening and feedback 

reducing. 

There are two kinds of determinant analysis being reported in the literature 

(Kline, 2015; Tabachnick and Fidell, 2013): Exploratory factor analysis (EFA) and 

confirmatory factor analysis (CFA). Exploratory factor analysis is designed to 

conclude if elements are involved. That doesn’t have the education for the numbers of 

elements really have. Therefore, that relates concluding a plenty of elements and the 

samples of the elements copies. Hence, exploratory factor analysis is to ensure the 

communication among the elements and the usages variable skills to predict 

communication. Thus, it is thought to be the most of a hypotheses one than a idea 

processing. However,  confirmatory factor analysis is used for study once the learner 

consists of consciousness for the real gifted variety structure and have the inside 

dependability for the measurement (Kline, 2015). 
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The recent research uses the materials of the confirmatory factor analysis to 

state the construct validity for the measurement used in the research. Firstly informed, 

the measurement used in the recent research has not been used altogether in any one 

search.  

In conducting a confirmatory factor analysis on these measurements, the 

recent search can classify the construct validity of these measurements. However, 

confirmatory factor analysis aids to cut down or check the effects of simple strategy 

bias (Byrne, 2016; Kline, 2015). 

3.7.2 Structural Equation Modeling 

Containing the statistic description, structural equation modeling (SEM) is 

first employed to test the projected theoretical sample and the related study 

hypotheses. SEM is a variate and statistical analysis technique that can make 

researchers to examine correlations and tests both independent and dependent 

variables (Kline, 2015; Tabachnick and Fidell, 2013). It is a skill connecting aspects 

of determinant analysis and multiple regression. Two characteristics distinguish SEM: 

(1) prediction about variable and correlated free communication and (2) the awareness 

to show the worse opinoin in the communication and estimation trouble in the 

predictable procedure. These have two types of varieties in SEM: a measured variable 

and a latent variable. A measured variable focuses on a variety which can be seen 

generally.  On the other hand, a latent variable is the theorized and worse  opinoin 

which could only be estimated by detected or estimated variety (Kline, 2015; 

Tabachnick and Fidell, 2013). Hence, the researchers attempt to explore the 

relationships; the structural equation modeling can be more appropriate by ultilizing 

AMOS (Analysis of Moment Structures) version 20 with the aspects of factor 

analysis. 

Based on Hair et al. (2010), SEM decision process has 6 stages as shown in 

Figure 3.4: 

1. Defining individual constructs 
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2. Developing the overall measurement model 

3. Designing a study to produce empirical results 

4. Assessing measurement model validity 

5. Specifying the structural model, and  

6. Assessing structural model validity.  

The 4 stages at the beginning are usually described the measurement sample 

when the last 2 orders usually described in the structural sample. 
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Figure 3.4: The six-stage process for structural equation modeling (Hair et al., 2010) 

CHAPTER 4  

DESCRIPTIVE STATISTICS 

4.1 Preliminary Examination 

The introductory test of the facts aims to protect losing detail, deviation, and 

formality via SPSS statistical package 22.0 and AMOS 20.0. This procedure is every 

essential in arranging the detail collection for the last analysis. 

4.1.1 Data Screening and Missing 

Every interrogation appeared for the study were secluded for any losing 

answers before entering the details. Even though this procedure was common, it was 

very analytical to enter the details easily. However, a statistical description for every 

tool was underwrote that one may ensure the actual information. For this one, we 

examined in contrast with responses of questionnaires which were created the rate 

worth with the first actual inquiries. 

According to Hair et al. (2010), losing details is considered as the most 

constant trouble in analytical fact that may power on the consequence of the study 

goals. The effect of losing details is more analytical during using Structural Equation 

Modeling in AMOS 20.0. For instance, Chi-Square and other fit measures like 

Goodness-of-Fit-Index and also modification indications cannot be computerized 

when there is much losing detail in the model. After the first screening in SPSS 22, it 

was watched that the facts from an online survey has no losing details, but the offline 

survey has some losing details. Among 320 respondents, there are 7 respondents 

(cases 3, 6, 10, 196, 199, 207, and 219) which are approximately 2.2% of the whole 

respondents that have a vast incomplete dataset causes the analysis. After screening 

the missing data from a big dataset, we observed that only 313 respondents that could 

be used for further analysis. The frequency and percentage of losing details for the 

model is shown in Appendix C. Then, outliers and normality testing will be conducted 
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in order to give more accuracy and confidence of dataset for structural modeling 

analysis. These two steps will be discussed in the following. 

4.1.2 Outliers Screening 

For statistics, deviations are containers having points that are extensively 

dissimilar among the break (Hair et al., 2010). With this reason, there is very 

important information to defend deviators when they can conceivably incline a way 

and boost the typical outliers. In accordance with Kline (2015) and Hair et al. (2010), 

a multivariate deviator is known as one kind of deviators; the examination draws in  

detection and determination for much more than the enumerable outcomes 

changeable. For the recent research, Mahalanobis distance, 2 ,D  an estimate to 

regulate the changeable deviator. Mahalanobis 
2D  estimates the length of a normal 

item from the middle of the tentative items. For this survey, Mahalanobis 
2D  was 

estimated by utilizing AMOS version 20.0. The logs which p1 value < 0.001 can 

consider of effective outliers and  the equivalence among the changes with the 

answers is vitally dissimilar or abnormal to the recess of the setting data (Tabachnick 

and Fidell, 2013). Fourteen multivariate outliers were detected in this sample 

respectively. Because there are no perfect laws to analyze the real worth of 

Mahalanobis 
2D that would be protected, the researcher in this research would make a 

decision which cases over a hundred as a cancellation case. Although, the learner kept 

the deviations for the database because those could not be seen the set number with to 

the entire datasets an accepted with remote analyses (Hair et al., 2010; Kline, 2015). 

Outcomes of changeable outliers for the models can be denoted in Appendix C. 

4.1.3 Normality 

Doing the test of the presence of normality is important in multivariate 

analysis (Hair et al., 2010). Especially, if the data is not usually distributed then it 

may power on the analytical outcomes. 
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In the recent search, we hired the Skewness and Kurtosis quiz to control 

whether the fact is commonly shared. The odd skew denotes which the offering is set 

time for the upright; yet affirmative skew indicates the time set for the nigh side. 

Kurtosis offers detail about sharing top roof (Byrne, 2016). The affirmative kurtosis 

value expresses the high distribution; although a contradictory worth expresses a 

soften distribution. In according with Tabachnick and Fidell (2013), the suitable usual 

rate for skewness-kurtosis value is ± 3.75 while Byrne (2016) recommend between ± 

5.0. Below this guideline, the whole cases in the information collection for the models 

were observed and normally distributed (i.e., < ± 3.75). More perfectly the Skewness 

and Kurtosis value for each item was in the rate of ±2 that is thought unimportant. 

The approvement was no main problem of abnormality of the data. The table of 

normality that clarified by the Skewness and Kurtosis value for the samples are 

indicated in Appendix C. 

4.2 Demographic of Respondent 

The target sample for this survey was Cambodian engineers that work in the 

construction project organizations in Phnom Penh City. The amount of 500 inquiries 

can be brought to 25 construction projects including 20 high-rise building projects and 

5 mid-rise building projects. The questionnaires were distributed in both forms of 

offline (paper-based) and online form, of which 320 were become expressive a 64% 

answer the whole range. While covering for losing details, outliers, and normality, we 

kept 299 respondents are useful for data analysis.  

Table 4.1: Summary of respondent’s demography 

Variables Level Frequency Percentage (%) 

Gender Male 272 91.00 

 Female 27 9.00 

Age < 25 years old 176 58.90 

 26 – 30 years old 87 29.10 

 31 – 35 years old 33 11.00 
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Variables Level Frequency Percentage (%) 

Age 36 – 40 years old 2 70.00 

 Above 40 years old 1 30.00 

Education Bachelors 227 75.90 

 Masters 71 24.70 

 Doctorate 1 0.30 

Position Junior Engineer 224 74.90 

 Senior Engineer 39 13.00 

 Site Manager 13 4.30 

 Project Manager 23 7.70 

Experience 0 – 5 years 250 83.60 

 6 – 10 years 37 12.40 

 11 – 15 years 11 3.70 

 Above 16 years 1 0.30 

 

The summary of the respondent’s demography obtained from the main 

survey is shown in Table 4.1. From the table, about 91% are male engineers and 

female engineers have a low percentage of 9% (27 engineers). As what we observed, 

about 58.9% of the total respondents are in range of engineer with young age of lower 

than 25 years old; 29.10% are in range of 26 – 30 years old; 11% are in range of 31 – 

35 years old; 0.7% are in range of 36 – 40 years old and 0.3% are in range of above 

40 years old. In term of the education level, a significant amount of 75.9% are holding 

bachelors’ degree; 23.7% are masters’ degree and just 0.30% are doctorates. 

Interestingly, there is 7.70% are project managers; 4.30% are site managers; 13% are 

senior engineers, and a huge number of 74.9% are young engineers. 

4.3  Descriptive Statistics of Factors 

An explanatory enumeration containing the method and regular modification 

for every liberated and vulnerable changes consumed in the projected study sample 

can be indicated in extension. Generally, the ways can be ranged from 2.23 to 4.21 for 
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a sample size of N=299. The descriptive statistics for both of means and standard 

deviation (SD) with the samples are discussed next. 

4.3.1 Descriptive of Psychological Factors 

Table 4.2 and Figure 4.1 summarized the respondent’s response to the 

attitude toward behavior (ATB) construct. It shows the number of the respondent, the 

minimum and maximum response of the five-point Likert scale, mean, and standard 

deviation value for three statements of the ATB. It can be observed that most of the 

respondents have a positive feeling with ATB1 and ATB2 on the same mean value of 

4.21, and the SD are 0.675 and 0.635, respectively. However, ATB3 has quite low 

mean value of 2.23 because it is the negative item that a researcher has to be 

transformed before taking into the analysis. ATB3* is the reverse of ATB3 that have a 

mean value of 3.77 and SD is 1.164. 

Table 4.2: Statistic analysis of ATB items 

Code N Min Max Mean SD 

ATB1 299 2 5 4.21 0.675 

ATB2 299 2 5 4.21 0.635 

ATB3 299 1 5 2.23 1.164 

ATB3* (Reverse) 299 1 5 3.77 1.164 

 

 

Figure 4.1: Percentages of ATB statements 
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Subjective norm (SN) has two items that go the same direction for the 

analysis. From Table 4.3 and Figure 4.2, it can be observed that respondents totally 

agree with both of these statements (SN1 and SN2) that support to SN. The first 

statement of SN1 giving the mean of 4.03 with an SD of 0.69. Similarly to the second 

statement, SN2 have the mean value of 4.10 with SD of 0.614. In term of the feeling 

of the respondents, they give a positive agreement with number 4 (Agree) to both SN1 

and SN2 with 60.54 and 63.55 percentage, respectively. It would be the high 

percentage if it was compared to other scales such as 1, 2, and 3. 

Table 4.3: Statistic analysis of SN items 

Code N Min Max Mean SD 

SN1 299 2 5 4.03 0.690 

SN2 299 2 5 4.10 0.614 

 

 

Figure 4.2: Percentages of SN statements 
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agreed by 71.24% of the whole respondents; PBC2 is 48.49%, and PBC3 is 66.22%. 

It is shown that respondents are able to share knowledge with others but it might not 

under their control at all. 

Table 4.4: Statistic analysis of PBC items 

Code N Min Max Mean SD 

PBC1 299 2 5 4.06 0.561 

PBC2 299 1 5 3.45 0.930 

PBC3 299 1 5 3.87 0.677 

 

 

Figure 4.3: Percentages of PBC statements 
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confidence in his/her ability to perform knowledge sharing, but they might not under 

their control at all. It means that they are able to share knowledge with colleagues. 

4.3.2 Descriptive of Individual Factors 

Individual culture (IC) is measured by five items which are IC1, IC2, IC3, 

IC4, and IC5. From Table 4.5, it can be easily seen that respondents do agree with 

three items such as IC2, IC3, and IC4 with the average of mean 3.54, 3.84, and 3.76, 

and SD of 0.828, 0.704, and 0.816, respectively. However, IC1 and IC5 seem like a 

little bit low with the average of mean 2.68 and 2.54 only. Based on Figure 4.4, it can 

be observed that about the half of respondents agree with IC2 (54.18%), IC3 

(59.20%), and IC4 (58.53%). In the opposite, 22.07% of IC1 and 17.39% of IC5 little 

agreed by the respondents. These two statements were rated highly in scaling number 

2 (disagree) approximately 37.46% and 38.46%, respectively. 

Furthermore, it shows about the managers’ expectation on their employees to 

closely follow the instructions and procedures of working. The standardized work 

procedures also help the employees’ working. Especially, they do not want to see 

anyone leave the group when he or she faces difficulties. However, it is shown a little 

agreement that managers should make most decisions without sharing the idea with 

employees. Plus, in term of knowledge sharing, it does not entirely agree with high 

responded that men might share the knowledge more effectively than women.  

Table 4.5: Statistic analysis of IC items 

Code N Min Max Mean SD 

IC1 299 1 5 2.68 1.035 

IC2 299 1 5 3.54 0.828 

IC3 299 2 5 3.84 0.704 

IC4 299 1 5 3.76 0.816 

IC5 299 1 5 2.54 1.097 
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Figure 4.4: Percentages of IC statements 
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Table 4.6: Statistic analysis of KF items 

Code N Min Max Mean SD 

KF1 299 1 5 4.03 0.706 

KF2 299 1 5 4.05 0.630 

KF3 299 1 5 4.09 0.636 

KF4 299 1 5 4.13 0.613 

 

 

Figure 4.5: Percentages of KF statements 
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are confident in their ability to provide knowledge that others consider valuable and 

respectful. These are the employee motivations on knowledge sharing perceptions. 

Table 4.7: Statistic analysis of EM items 

Code N Min Max Mean SD 

EM1 299 2 5 3.83 0.670 

EM2 299 2 5 3.91 0.581 

EM3 299 2 5 4.11 0.577 

EM4 299 1 5 3.74 0.763 

 

 

Figure 4.6: Percentages of EM statements 

Perceived value and recognition (PVR) has four items such as PVR1, PVR2, 
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Perceived value and recognition (PVR) highly agree because it is could be 

appreciated when they share the work-related experience. When they are recognized 

from this activity, it also a part to motivate them to share with others as well. 

However, they might not be sure whether they could perceive value depend on the 

type of knowledge sharing. 

Table 4.8: Statistic analysis of PVR items 

Code N Min Max Mean SD 

PVR1 299 2 5 3.90 0.639 

PVR2 299 2 5 3.99 0.591 

PVR3 299 1 5 3.68 0.793 

PVR4 299 1 5 3.99 0.658 

 

 

Figure 4.7: Percentages of PVR statements 
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agreement with these three statements with the percentage as follows: 45.82% for 

PR1, 58.86% for PR2, and 54.52% for PR3 as shown in Figure 4.8. 

Regarding this analysis, half of the respondents agree on the personal 

relationship (PR) factor. The personal relationship is hardly for them to reject for 

knowledge sharing request from their friends. They think that sharing knowledge with 

a best friend is inevitable. However, we can see that some amounts of respondents do 

not agree and not sure when the data and information could be shared for those who 

have a close relationship. So, we can see that some people rely on the relationship as a 

critical choice for sharing the knowledge while some people do not rely on it. 

Table 4.9: Statistic analysis of PR items 

Code N Min Max Mean SD 

PR1 299 1 5 3.46 0.991 

PR2 299 1 5 3.84 0.799 

PR3 299 1 5 3.82 0.831 

 

 

Figure 4.8: Percentages of PR statements 

2
.0

1

1
8

.7
3

2
1

.7
4

4
5

.8
2

1
1

.7
1

1
.0

0

5
.6

9 1
8

.0
6

5
8

.8
6

1
6

.3
9

0
.6

7

7
.0

2 1
9

.7
3

5
4

.5
2

1
8

.0
6

0

25

50

75

100

1 2 3 4 5

P
er

ce
n

ta
g
e 

(%
)

1 : Strongly disagree               5 : Strongly agree

Personal relationship (PR)

PR1 PR2 PR3



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

69 

4.3.3 Descriptive of Organizational Factors 

Under the umbrella of organizational factors, organizational culture (OC) is 

one of the latent variables that need to be measured. It is measured by two items 

which are OC1, and OC2. From Table 4.10, it can be observed that both measure 

variables are giving the average of mean 3.34, and 3.56 with the SD of 0.862, and 

0.847, respectively. Both items are given the moderate result from the respondents. 

Based on Figure 4.9, these two items are properly rated by using a five-Likert scale of 

number 3 (neutral) and number 4 (agree) quite a high percentage than another scale. 

OC1 was evaluated by neutral scale is 38.46% while for agree scale is 39.13%; OC2 

was evaluated by neutral scale is 27.76% while for agree scale is 52.17%.  

It shows that the respondents do not really strongly agree and actively 

support the organizational culture could affect knowledge sharing at all. The 

organizational culture refers to the tradition of organization performance. Half of the 

respondents think that the environment of working should perfectly for innovation 

and leadership, challenge, creativeness, and results-oriented. It is unsure from many 

respondents as well. As we can see, many respondents unsure whether the knowledge 

sharing in the organization is considered structured and systematic or not. 

Table 4.10: Statistic analysis of OC items 

Code N Min Max Mean SD 

OC1 299 1 5 3.34 0.862 

OC2 299 1 5 3.56 0.847 
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Figure 4.9: Percentages of OC statements 

From Table 4.11, it shows the mean value range from 3.64 to 4.00 and the 

SD range from 0.673 to 0.783. As what we observed in management support 

construct, all of those four items which are MS1, MS2, S3, and MS4 are having a 

little different in term its mean value such as 4.00 (SD = 0.673), 3.64 (SD = 0.783), 

3.85 (SD = 0.710), and 3.95 (SD = 0.722), respectively. In addition, the respondent 

mostly agrees with these four statements and rate for scale number 4 (agree) with the 

high percentage of MS1 (64.21%), MS2 (50.50%), MS3 (61.87%), and MS4 

(62.21%) as shown in Figure 4.10. It is shown that respondents believe in the 

management support that is what the management team have to support and 

encourage their employees to share the knowledge. 

From the statistics above, management support (MS) has quite great from 

respondents’ agreement. Management support actually refers to the general care from 

the organization for the well-being of its employees and values their contributions. 

Regarding the respondents’ perception, managers always support and encourage 

employees to share the knowledge with colleagues. In addition, managers really want 

to see their employees happily share the knowledge as well. In term of management 

support, managers need to practice as examples for others to follow, primarily, they 

provide most of the necessary help and resources to enable knowledge sharing in their 

organization.  

Table 4.11: Statistic analysis of MS items 

1
.6

7 1
4

.3
8 3

8
.4

6

3
9

.1
3

6
.3

5

1
.6

7

1
0

.0
3 2
7

.7
6 5

2
.1

7

8
.3

6

0

25

50

75

100

1 2 3 4 5

P
er

ce
n

ta
g
e 

(%
)

1 : Strongly disagree               5 : Strongly agree

Organizational culture (OC)

OC1 OC2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

71 

Code N Min Max Mean SD 

MS1 299 1 5 4.00 .673 

MS2 299 1 5 3.64 .783 

MS3 299 1 5 3.85 .710 

MS4 299 1 5 3.95 .722 

 

 

Figure 4.10: Percentages of MS statements 
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have a standard operating procedure, spelling out the ways to handle work tasks, and 

especially, the organization secures employees participation in decision-making 

process. Anyway, we still see some amounts of respondents are unsure with this 

factors as well. 

 

 

Table 4.12: Statistic analysis of OS items 

Code N Min Max Mean SD 

OS1 299 1 5 3.66 0.704 

OS2 299 1 5 3.62 0.782 

OS3 299 1 5 3.66 0.722 

 

 

Figure 4.11: Percentages of OS statements 
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by using a five-Likert scale of number 3 (neutral) and number 4 (agree) quite a high 

percentage than another scale. SP1 was evaluated by neutral scale is 31.77% while for 

agree scale is 50.84%; SP2 was evaluated by neutral scale is 29.10% while for agree 

scale is 50.17%. 

From the point of view from the respondents, they agree with the strategy 

and planning factor. They agree with the standardized knowledge sharing programs or 

regulations, and another one is the ways and means about knowledge sharing. Even 

though more voices agree but some respondents still not sure about this factor. So in 

term of neutral and agree are not far differentiate.  

Table 4.13: Statistic analysis of SP items 

Code N Min Max Mean SD 

SP1 299 1 5 3.59 0.778 

SP2 299 1 5 3.58 0.829 

 

 

Figure 4.12: Percentages of SP statements 
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in term its mean value such as 3.92 (SD = 0.700), 3.54 (SD = 0.832), and 3.55 (SD = 

0.836), respectively. In addition, the respondent's rate agrees with these three 

statements with the percentage as follows: 62.54% for RES1, 51.51% for RES2, and 

52.51% for RES3 as shown in Figure 4.13. 

Regarding the resources (RES), the employees have the same opportunity to 

share their knowledge with colleagues. Especially, the organization also supports the 

discussion room and another facility such as material in order to facilitate knowledge 

sharing activity.  

Table 4.14: Statistic analysis of RES items 

Code N Min Max Mean SD 

RES1 299 2 5 3.92 0.700 

RES2 299 1 5 3.54 0.832 

RES3 299 1 5 3.55 0.836 

 

 

Figure 4.13: Percentages of RES statements 
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4.3.4 Descriptive of Information and Communication Technology Factors 

Under the information and communication technology factors, ICT support 

(ICT) is the latent variables that need to be measured. It is measured by four items 

which are ICT1, ICT2, ICT3, and ICT4. From Table 4.15, it can be observed that 

those measure variables are giving the average of the mean from 3.95 to 4.02 with the 

SD of 0.653 to 0.675. All of those items are given the high moderate result from the 

respondents. Based on Figure 4.14, these four items are properly rated by using a five-

Likert scale of 4 (Agree), and 5 (Strongly agree) quite a high percentage than another 

scale. With the percentage of the respondent from Agree’s scale, ICT1 gets 62.21%; 

ICT2 get 60.54%; ICT3 gets 60.20%; and ICT4 gets 61.20%.  

It shows that the respondents agree with the information and communication 

technology factors affect knowledge sharing. They really know that ICT could allow 

them to share knowledge with colleagues so easily. The answer from the respondents 

shows the agreement with the perception that ICT is the tool to enable knowledge 

sharing more quickly and efficiently. It is perceived with a highly acceptable. 

Table 4.15: Statistic analysis of ICT items 

Code N Min Max Mean SD 

ICT1 299 2 5 3.95 0.653 

ICT2 299 2 5 3.99 0.675 

ICT3 299 2 5 3.96 0.662 

ICT4 299 2 5 4.02 0.655 
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Figure 4.14: Percentages of ICT statements 

4.3.5 Descriptive of Knowledge Sharing Behavior 

Under the knowledge sharing behavior factors, four observed variables need 

to be measured. There are KSB1, KSB2, KSB3, and KSB4. From Table 4.16, it can 

be observed that those measure variables are giving the average of mean value 4.07, 

4.02, 3.83, and 3.99 with its SD of 0.532, 0.582, 0.763, and 0.599, respectively. All of 

those items are given the high moderate result from the respondents. Based on Figure 

4.15, these four items are properly rated by using a five-Likert scale of 4 (Agree), and 

5 (Strongly agree) quite a high percentage than another scale. With the percentage of 

the respondent from agree’s scale, KSB1 gets 73.24%; KSB2 gets 69.23%; KSB3 gets 

60.54%; and KSB4 gets 70.23%.  

From the analysis above, it shows that the respondents agree with the 

knowledge sharing behavior factors affect knowledge sharing. They agree that they 

are sharing technical skills, management expertise, and project knowledge with 

colleagues. However, some cases such as official documents still confidential to the 

organization that is not much freely share to other colleagues. Following this 

perception, knowledge sharing behavior is so critical for knowledge sharing 

outcomes. 
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Table 4.16: Statistic analysis of KSB items 

Code N Min Max Mean Std. Deviation 

KSB1 299 2 5 4.07 .532 

KSB2 299 2 5 4.02 .582 

KSB3 299 1 5 3.83 .763 

KSB4 299 2 5 3.99 .599 

 

 

Figure 4.15: Percentages of KSB statements 

4.3.6 Descriptive of Knowledge Sharing Processes 

Table 4.17 and Figure 4.16 summarized the respondent’s response to the 

knowledge sharing processes (KSP) construct. It shows the number of the respondent, 

the minimum and maximum response of the five-point Likert scale, mean, and 

standard deviation value for four statements of the KSP. It can be observed that most 

of the respondents have a positive feeling with KSP1, KSP2, KSP3, and KSP4 on the 

mean value of 3.53, 3.77, 3.88, and 3.77 with the SD of 0.816, 0.781, 0.653, and 

0.763, respectively. In addition, KSP1 have been agreed by respondent approximately 

48.16%; KSP2 about 59.87%; KSP3 is the highest percentage of 66.22%; and KSP4 

just only 52.51%. 

0
.0

0

0
.6

7 8
.7

0

7
3

.2
4

1
7

.3
9

0
.0

0

1
.0

0 1
2

.7
1

6
9

.2
3

1
7

.0
6

0
.6

7

5
.3

5 1
8

.7
3

6
0

.5
4

1
4

.7
2

0
.0

0

2
.0

1 1
2

.3
7

7
0

.2
3

1
5

.3
8

0

25

50

75

100

1 2 3 4 5

P
er

ce
n

ta
g
e 

(%
)

1 : Strongly disagree               5 : Strongly agree

Knowledge sharing behavior (KSB)

KSB1 KSB2 KSB3 KSB4



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

78 

Following this result, the knowledge sharing processes is mostly happened 

by the informal communication between colleagues. They also conduct the regular 

discussion and share the experience for problem-solving as well as when anyone in 

the group has learned something new. Another choice is professional training or 

organizational learning within the project organization, but some respondents do not 

familiar with this training so much in their organization. 

 

Table 4.17: Statistic analysis of KSP items 

Code N Min Max Mean Std. Deviation 

KSP1 299 1 5 3.53 .816 

KSP2 299 2 5 3.77 .781 

KSP3 299 2 5 3.88 .653 

KSP4 299 2 5 3.77 .763 

 

 

Figure 4.16: Percentages of KSP statements 
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4.3.7 Descriptive of Knowledge Sharing Outcomes 

Table 4.18 and Figure 4.17 summarized the respondent’s response to the 

knowledge sharing outcomes (KSO) construct. It shows the number of the respondent, 

the minimum and maximum response of the five-point Likert scale, mean, and 

standard deviation value for three statements of the KSO. It can be observed that most 

of the respondents have a positive feeling with KSO1, KSO2, and KSO3 on the mean 

value of 4.09, 4.19, and 4.15 with the SD of 0.664, 0.556, and 0.619, respectively. In 

addition, KSO1, KSO2, and KSO3 have been agreed by the respondent that almost 

the same percentage of 64.21%, 66.56%, and 64.21%.  

The respondents show how helpful of the knowledge sharing outcomes in the 

construction project organization. Many respondents agree and strongly agree with 

this activity. Based on their perception, it mostly helps to enrich the work, then helps 

to reduce errors at work and improve the work performance. 

Table 4.18: Statistic analysis of KSO items 

Code N Min Max Mean Std. Deviation 

KSO1 299 2 5 4.09 .664 

KSO2 299 2 5 4.19 .556 

KSO3 299 1 5 4.15 .619 
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Figure 4.17: Percentages of KSO statements   
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CHAPTER 5  

MODEL TESTING RESULTS AND DISCUSSION 

5.1 General 

For this section it offers the inisde critical of the communicatiopn between the 

structures in the projected sample study. In order to study about the relationship of 

knowledge sharing, modeling analysis is necessary. One set of complex structural 

equation modeling is estimated. The last episode, the symposium of the outcomes can 

be declared to offer an exact comprehension for model estimation.  

5.2 Data Structure for Modeling 

The information of questionnaire survey from the respondents toward 

knowledge sharing outcomes in construction projects was result for the data by having 

SPSS 22. Such a part of details was indicated in a formal number with dissimilar 

kinds of estimations (scale, nominal, and ordinal) in accordance with its pure. the 

variable description appeared in Table 5.1. 

Table 5.1: Description of variables 

No. Variables Measure Value Description 

1 Gender Nominal 1/2 1: Male; 2: Female 

2 Age Ordinal Integer Range aging of respondent 

3 Education Nominal Integer Education degree of respondent 

4 Position Nominal Integer 

The current position of the 

respondent in the construction 

project 

5 Work experience Ordinal Integer 
Respondents’ working 

experience in construction 

6 
Attitude toward the 

behavior (ATB) 
Scale Integer 

Respondent’s attitude toward 

knowledge sharing 
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No. Variables Measure Value Description 

7 Subjective norm (SN) Scale Integer 
Respondent’s subjective norm 

toward knowledge sharing 

8 
Perceived behavioral 

control (PBC) 
Scale Integer 

Respondent has perceived 

behavioral control toward 

knowledge sharing 

9 
Individual culture 

(IC) 
Scale Integer 

The individual culture of the 

respondent toward knowledge 

sharing 

10 
Knowledge feedback 

(KF) 
Scale Integer 

Respondent’s knowledge 

feedback toward knowledge 

sharing 

11 
Employee 

motivations (EM) 
Scale Integer 

Respondent’s motivations 

toward knowledge sharing 

12 
Perceived value and 

recognition (PVR) 
Scale Integer 

Respondent’s perceived value 

and recognition toward 

knowledge sharing 

13 
Personal relationship 

(PR) 
Scale Integer 

Respondent’s relationship with 

others toward knowledge 

sharing 

14 
Organizational 

culture (OC) 
Scale Integer 

Respondent’s organizational 

culture toward knowledge 

sharing 

15 
Management support 

(MS) 
Scale Integer 

Respondent’s management 

support toward knowledge 

sharing 

16 
Organizational 

structure (OS) 
Scale Integer 

Respondent’s organizational 

structure toward knowledge 

sharing 
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No. Variables Measure Value Description 

17 
Strategy and planning 

(SP) 
Scale Integer 

Strategy and planning of 

respondents’ organization 

toward knowledge sharing 

18 Resource (RES) Scale Integer 

Resource of respondents’ 

organization toward knowledge 

sharing 

19 ICT support (ICT) Scale Integer 

ICT support from respondents’ 

organization toward knowledge 

sharing 

20 
Knowledge sharing 

behavior (KSB) 
Scale Integer 

Respondent’s knowledge 

sharing behavior toward 

knowledge sharing 

21 
Knowledge sharing 

processes (KSP) 
Scale Integer 

Respondent’s knowledge 

sharing processes toward 

knowledge sharing 

22 
Knowledge sharing 

outcomes (KSO) 
Scale Integer 

Respondent’s perception on 

knowledge sharing outcomes 

5.3 Scale Reliability of Construct Items 

It is a vital order before undertaking to test the theory in the projected study 

sample to test the dependability for the estimation like this may influence the results 

and the goals of the research (Hair et al., 2010). The construct reliability of the points 

with the dimensions measuring each factor was evaluated using the Cronbach’s alpha 

coefficients. SPSS 22 can be consumed to determine the notoriety examinations on    

exploration that might be shown in Table 5.2. Cronbach’s Alpha estimates the way 

the point of tools estimates one unidirectional real building. Dissimilar dependability 

worth was thought preference by dissimilar learners. For example, it would have at 

least 0.7 in accordance with DeVellis (2012). As a guideline, Kline (2015) suggests 
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that an alpha coefficient around 0.90 is superior, around 0.80 is so well, and around 

0.70 is enough. Additionally, Hair et al. (2010) approve that the costs of 0.60 to 0.70 

are at the lower limit of prestige. Cronbach alpha values are, although, extremely 

delicate to the number of materials in the ranking. For abridged sequences (e.g., item 

for less than ten parts) this might be common to seek extremely low - set Cronbach 

values (e.g., 0.5). Especially, when Cronbach alpha receives closer to 1.0, it is about 

that the constructs have high dependability.  

Table 5.2: Summary of Cronbach’s Alpha 

Variables 

Full Items 

Number of 

Items 

Cronbach’s 

Alpha 

Attitude toward the behavior (ATB) 3 0.436 

Subjective norm (SN) 2 0.780 

Perceived behavioral control (PBC) 3 0.483 

Individual culture (IC) 5 0.566 

Knowledge feedback (KF) 4 0.846 

Employee motivations (EM) 4 0.737 

Perceived value and recognition (PVR) 4 0.710 

Personal relationship (PR) 3 0.646 

Organizational culture (OC) 2 0.554 

Management support (MS) 4 0.859 

Organizational structure (OS) 3 0.804 

Strategy and planning (SP) 2 0.844 

Resource (RES) 3 0.745 

ICT support (ICT) 4 0.893 

Knowledge sharing behavior (KSB) 4 0.760 

Knowledge sharing processes (KSP) 4 0.730 

Knowledge sharing outcomes (KSO) 3 0.806 

Number of Items 57  
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From the above table, it can be observed that some variables need to improve 

the Cronbach’s Alpha that is why some items need to delete. In the beginning, ATB 

has three items with its Cronbach alpha is 0.436, so some items will need to be 

deleted in order to improve the Cronbach alpha. In the same case, PBC, KF, PVR, 

RES, and KSB are faced with this issue. Table 5.3 shows about the improvement of 

the construct’s reliability of items deleted and item-total correlation in order to reach 

the acceptable reliability. As you can see, PR has its Cronbach’s alpha between 0.60 

to 0.70 which is at the lower limit of acceptability for structural modeling. On the 

other hand, PBC, IC, and OC are lower than 0.60 which are ranging from 0.521 to 

0.566. We assume these are acceptable for the model analysis. In addition, six items 

were deleted from the whole constructs, so 51 items were used for further analysis. 

Table 5.3: Cronbach’s alpha of construct’s reliability 

Variables 

Items Deleted 

Number 

of Items 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha 

Attitude toward the behavior (ATB) 2  0.823 

ATB1  0.701  

ATB2  0.701  

Subjective norm (SN) 2  0.780 

SN1  0.644  

SN2  0.644  

Perceived behavioral control (PBC) 2  0.521 

PBC1  0.358  

PBC3  0.358  

Individual culture (IC) 5  0.566 

IC1  0.380  

IC2  0.357  

IC3  0.258  

IC4  0.288  

IC5  0.360  
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Variables 

Items Deleted 

Number 

of Items 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha 

Knowledge feedback (KF) 3  0.851 

KF2  0.707  

KF3  0.725  

KF4  0.733  

Employee motivations (EM) 4  0.737 

EM1  0.514  

EM2  0.532  

EM3  0.624  

EM4  0.482  

Perceived value and recognition (PVR) 3  0.715 

PVR1  0.477  

PVR2  0.600  

PVR4  0.532  

Personal relationship (PR) 3  0.646 

PR1  0.380  

PR2  0.529  

PR3  0.481  

Organizational culture (OC) 2  0.554 

OC1  0.383  

OC2  0.383  

Management support (MS) 4  0.859 

MS1  0.674  

MS2  0.707  

MS3  0.717  

MS4  0.723  

Organizational structure (OS) 3  0.804 

OS1  0.641  

OS2  0.708  
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Variables 

Items Deleted 

Number 

of Items 

Corrected 

Item-Total 

Correlation 

Cronbach’s 

Alpha 

OS3  0.611  

Strategy and planning (SP) 2  0.844 

SP1  0.732  

SP2  0.732  

Resource (RES) 2  0.788 

RES2  0.650  

RES3  0.650  

ICT support (ICT) 4  0.893 

ICT1  0.709  

ICT2  0.765  

ICT3  0.804  

ICT4  0.781  

Knowledge sharing behavior (KSB) 3  0.774 

KSB1  0.599  

KSB2  0.664  

KSB4  0.571  

Knowledge sharing processes (KSP) 4  0.730 

KSP1  0.553  

KSP2  0.577  

KSP3  0.528  

KSP4  0.435  

Knowledge sharing outcomes (KSO) 3  0.806 

KSO1  0.587  

KSO2  0.757  

KSO3  0.633  

Number of Items 51   
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5.4 Analysis of Measurement Model Fit 

That one may examine a testing of conceptual sample within different 

constructs, second order was used during the data analytical procedure. Firstly, the 

confirmatory factor analysis (CFA) was hired to examine the model apt. An alongside 

order hired the SEM technique to employ the theory in communication between the 

variable dependence and independence. Being a two-side strategy shoes that the 

constructures stored for the search twhich have proper reliability estimates will be 

appeared in the fundamental sample (Hair et al., 2010; Kline, 2015).  

In CFA, it does not have to interchange between dependent and independent 

variables when it is necessary during the model testing stage (Hair et al., 2010). Once 

should be indicated in Figure 5.1, the variety are closedly connected, and the building 

points (measured variables) are indicated in in rectangular shapes. The covariance is 

normally pointed out by two-headed arrows, even though a one-headed arrow 

expresses a usual connection with build shower. At this stage, the correlation of each 

variable was observed to test the significant level (p<0.05). The significant level was 

clarified by p-value as shown in Appendix D (Covariances). The covariances between 

variables are significant at p <0.05, except (ATB <--> RES) that is insignificant 

because it has p = 0.2, thus this correlation was considered to delete before starting to 

look at another parameter. 

Most of us receive the maximum-likelihood strategy to capsulate the model’s 

sets where all critical ones were focused on variance-covariance pure (Hair et al., 

2010). The idifications woul be talked over assessing the sample of goodness-of-fit 

(Hair et al., 2010; Kline, 2015). First, the ratio of the Chi-square ( 2  ) statistic to its 

degree of freedom (
2 / df ) was used, with a value of less than three indicating 

acceptable fit. Hair et al. (2010) suggest the following indifications to indicate 

acceptable fit such as Goodness of Fit Index (GFI); Normed Fit Index (NFI); Root 

Mean Square Residuals (RMSR); Comparative Fit Index (CFI); Adjusted Goodness-

of-Fit Index (AGFI); and the Root Mean Square Error of Approximation (RMSEA). 

Byrne (2016) also suggest the most popular incremental fit indices such as Normed 
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Fit Index (NFI); the Trucker-Lewis Index (TLI); the Comparative Fit Index (CFI)and 

the Incremental Fit Index (IFI). Furthermore, this model had to be considered some 

acceptable fit indices, so there will be six indices were measured as described in the 

following term in Table 5.4. 
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Figure 5.1: Hypothesized CFA model 
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Table 5.4: Key terms of model fit indices 

Fit Index Terminology used 

Chi-square/ degree of freedom 

2( / )df  

A ratio between Chi-square 
2( )  and the degree 

of freedom ( )df  

Goodness-of-fit index (GFI) 

Measuring index indicating what a perfect sample 

remakes covariance pattern between the 

expressions vary. 

Adjusted Goodness-of-fit index 

(AGFI) 

The AGFI is to differ grade from complicated 

sample. It is the GFI by a rate of the degree of 

freedom used in the total degree of available 

freedom. 

Trucker-Lewis index (TLI) 

Trucker and Lewis’ first aim at improvement the 

appendix was to number the grade that regular 

discovery element mode is an enhancement a 

zero point ones checked by utmost ones. 

Comparative fit index (CFI) 

The CFI is a really suitable appendix which is a 

developed adaptation of NFI. The CFI is 

completed in order to values rate between 0 and 

1, with higher costs is denoting really well. 

Root mean square error of 

approximation (RMSEA) 

It has much freed measurement usage which 

attempt to be right for the bias of the good-of-fit 

analytical quiz to refuse samples for a huge 

model; a plenty of variety seen is the stem square 

trouble for estimation. Lower RMSEA costs 

denote very well. 

 

In addition, all six indices were measured against the following criteria: 

- 2 / 3.0df   (Byrne, 2016; Hair et al., 2010; Kline, 2015) 

- 0.8GFI   (Dawes et al., 1998; Kim et al., 2016; Sarkis et al., 2010) 
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- 0.8AGFI   (Hair et al., 2010; Kim et al., 2016) 

- 0.8TLI   (Kim et al., 2016) 

- 0.8CFI   (Hu and Bentler, 1999; Kim et al., 2016) 

- 0.08RMSEA   (Byrne, 2016; Hair et al., 2010) 

Table 5.5 shows the level of acceptance fit obtained with the survey data. 

The model revealed the following results for the 299 sample such as 2 / 1.670df = ; 

GFI=0.812; AGFI=0.771; TLI=0.870; CFI=0.889; RMSEA=0.047. The results of 

model fit indices were indicated a good measurement model fit to the data, so it was 

good enough to accept for this study. Thus, this model will not need to improve the 

measurement model fit anymore. 

Table 5.5: Model fit summary for the measurement model 

Fit Index 
Recommended 

Value 

Measurement 

Model 

Chi-square/degree of freedom (
2 / df ) <3 1.670 

Goodness-of-fit index (GFI) >0.80 0.812 

Adjusted goodness-of-fit index (AGFI) >0.80 0.771 

Tucker-Lewis index (TLI) >0.80 0.870 

Comparative fit index (CFI) >0.80 0.889 

Root mean square error of 

approximation (RMSEA) 
<0.08 0.047 

5.5 Analysis of the Structural Modeling and Hypotheses Testing 

This part is to quiz the communication among the exogenous and 

endogenous real varieties which can be done while the structural sample. Like the 

CFA, there is a need to set up among variable independence and dependence. SEM 

uses the covariance among the independent variable independence expressed by two-

headed arrows, but the usual communication from a variable independence to a 

variable dependence is indicated by one-arrow. Thus, the communication among 
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building is perfect after the connection with the estimation sample to the building 

sample. 

Below the hypothese was about to exame the face and back sides 

communication among the 14 independents, 2 mediators, and 1 dependent variable. 

The communication weas shown in Chapter 3 when the sample and hypothese 

improvement step. The exogenous constructs were categorized into four groups. The 

first group was about psychological which was contained of three latent variables 

such as attitude toward the behavior, subjective norm, and perceived behavioral 

control. The second group was about an individual which contained five latent 

variables such as individual culture, knowledge feedback, employee motivations, 

perceived value and recognition, and personal relationship. The third group was about 

organizational which was contained five latent variables such as organizational 

culture, management support, organizational structure, strategy and planning, and 

resource, and the last group was about information and communication technology 

which had ICT support as the only one latent variable. Two mediators mediated 

between independent and dependent variables were used in the model, there was 

knowledge sharing behavior and knowledge sharing processes, while endogenous 

variable was knowledge sharing outcomes.  

H1: The knowledge sharing behavior (KSB) has a direct positive influence on 

knowledge sharing outcomes (KSO). 

H2: The knowledge sharing processes (KSP) have a direct positive influence 

on knowledge sharing outcomes (KSO). 

H3a-c: The psychological factors have a positive effect on knowledge sharing 

behavior. 

H4a-e: The individual factors have a positive effect on knowledge sharing 

behavior. 

H5a-e: The organizational factors have a positive effect on knowledge sharing 

processes. 
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H6: The technological factors have a positive effect on knowledge sharing 

processes 

The assessment procedure for the structural modeling included a test of the 

apt indicators with the standardized path coefficients. This approach was taken to 

offer a base which is suitable to deny the hypothesized communication. The precedent 

for the sample apt indicators accepted in the investigation can be like to those in the 

calculation sample evaluation in CFA stage. For the hypothesized communications 

with promoted, the patterned course cooperative might be appropriated to the 

importance of the p < 0.05 level, and higher than 0.30 to be considered meaningful 

(Byrne, 2016). However, the significant at p < 0.1 level also acceptable for this study. 

Therefore, most of us followed to test the theory communication in tour sample. Table 

5.6 depicts the path coefficients for the hypothesized communication in the projected 

study sample. The structural model for the study is depicted in Figure 5.2. 

 

Figure 5.2: The structural model of the study 
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As a result shown in Figure 5.3, the same criteria were used for the 

measurement model. The results of the fit indices were pretty good with 

2 / 1.717df = ; GFI=0.803; AGFI=0.766; TLI=0.861; CFI=0.878; and 

RMSEA=0.049. Even though AGFI was slightly lower, but it almost close to the 

acceptable level that we can accept for further analysis. Because in the structural 

model, the good fit indices does not guarantee that the model is the single best 

representation of the data like the CFA model (Hair et al., 2010). Therefore, there are 

to wend the test on theory communications in the sample. Table 5.6 illustrates the 

course cooperation for hypothesized relationships within the proposed model. 

As what we can see in Table 5.6, some hypotheses were supported, but some 

hypotheses were rejected as shown in Appendix E (Structural model). Nine out of 

sixteen direct hypotheses were supported in the proposed model. Both of KSB 

(0.46***) and KSP (0.22***) can be looked for an important affirmative effect on 

knowledge sharing outcomes, which was supported by H1 and H2. However, some 

hypotheses were not supported because of the significant level higher than 0.1 

(p>0.1), and the path coefficient was negative which against the background of 

theoretical. As you can see, the information collection declines to bolster the explicit 

communication among SN, IC, KF, PVR, and PR with KSB; OC, and ICT with KSP, 

thus it is indicating that its hypothesis was rejected. 

Table 5.6: The summary of direct hypothesized results 

Hypothesis 
Proposed 

relationship 
Effects type 

Path 

coefficient 

Study 

results 

H1 KSB              KSO Direct 0.46 *** Support 

H2 KSP               KSO Direct 0.22 *** Support 

H3a ATB              KSB Direct 0.34 *** Support 

H3b SN                 KSB Direct -0.12 Not support 

H3c PBC               KSB Direct 0.74 *** Support 

H4a IC                  KSB Direct 0.08 Not support 

H4b KF                 KSB Direct 0.10 Not support 

H4c EM                KSB Direct 0.37 ** Support 
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Hypothesis 
Proposed 

relationship 
Effects type 

Path 

coefficient 

Study 

results 

H4d PVR              KSB Direct -0.35 * Not support 

H4e PR                 KSB Direct -0.29 **  Not support 

H5a OC                KSP Direct -0.07 Not support 

H5b MS                KSP Direct 0.34 *** Support 

H5c OS                 KSP Direct 0.20 ** Support 

H5d SP                 KSP Direct 0.25 *** Support 

H5e RES              KSP Direct 0.14 * Support 

H6 ICT               KSP Direct 0.07 Not support 

Notes:  * p < 0.1; ** p < 0.05; *** p < 0.01; NS p > 0.1 

 

 

Figure 5.3: Assessment results of the structural model 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

97 

For this sample, the straightforward, roundabout, and amount influence was 

requisite to calculate. As you can see, KSO is influenced straightforward by KSB, and 

KSP and roundabout by ATB, SN, PBC, IC, KF, EM, PVR, PR, OC, MS, OS, SP, 

RES, and ICT. The roundabout influence might be the goods of the courses which 

might be connected to the reliant changeable. The amount ancillary influence can be 

the quantity of all the courses. The outcomes of the straightforward, roundabout and 

amount influences in KSO can be indicated in Table 5.7. 

Table 5.7: The calculation of direct, indirect, and total effects on KSO 

Variables Direct effect Indirect effect Total effect 

KSB 0.46 - 0.46 

KSP 0.22 - 0.22 

ATB - 0.16 0.16 

PBC - 0.34 0.34 

EM - 0.17 0.17 

MS - 0.07 0.07 

OS - 0.04 0.04 

SP - 0.05 0.05 

RES - 0.03 0.03 

 

As shown in Table 5.7, both of KSB and KSP have a positive influence on 

KSO, but KSB has a strong influence than KSP while KSB is supported by H1 (the 

total effect is 0.46) and KSP is supported by H2 (the total effect is 0.22), respectively. 

On the other hand, some variables have a low effect which caused weak influence on 

KSO. The explanation and discussion will be conducted in the next part of this 

chapter.  

5.6 Discussion 

This part might be attendance to significant searching and outcomes of the 

recent search. It aims to provide the clear consultation about the straightforward 
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communications in the study sample. For the point is about to address for the 

comprehension about the detracting aspect of psychological, individual, and 

organizational factors play in affecting the knowledge sharing behavior and 

knowledge sharing processes; and discuss the relationship of knowledge sharing 

behavior and knowledge sharing processes towards knowledge sharing outcomes 

adoption in the construction projects. On the other hand, the result of technological 

factors that do not affect the knowledge sharing processes will be shown for 

discussion in this part as well. 

The results revealed that 7 out of 14 paths between independent variables and 

mediators of this study were supported (Figure 5.4). The empirical results have shown 

that the psychological, and individual factors affect to the knowledge sharing 

behavior; and organizational factors affect to the knowledge sharing processes in 

construction projects in Cambodia while the only one factor of technological aspect 

did not show its affecting in the model. The standardized path coefficient of the 

factors affecting the knowledge sharing behavior and knowledge sharing processes in 

ths expected intellectual study for model of N=299 is shown in Table 5.6.  

The regression weight output in AMOS 20 indicates that among the four 

groups, seven hypothesized relationships were supported. More specifically, ATB 

(0.34***) and PBC (0.74***) can be found an important positive influence on 

knowledge sharing behavior (KSB), supporting H3a, and H3c, respectively. The result 

is shown that psychology role importantly in term of knowledge sharing in 

construction projects. The effective of ATB on KSB provide a clear insight that 

people have positive feeling on sharing their technical skill, managerial expertise, and 

project knowledge with colleagues. The term of positive feeling, they think that 

knowledge sharing is good and beneficial. In addition, the effect of PBC on KSB also 

provide an understanding that they are confident to perform the activity in this 

particular behavior. Plus, they feel like they are able to perform knowledge sharing 

with colleagues. 

Another result of individual factor which is indicated that four out of five 

hypothesized relationships were rejected. On the other hand, employee motivation 
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(0.37 **) can be found  an important affirmative influence on KSB with the path 

coefficient of 0.37, supporting H4c. This is because the employees have a strong 

motivation to perform knowledge sharing. When he/she share the experience or other 

technical skill with his/her colleagues, he/she believes to be responded in the future. 

One more thing, the employees may enjoy sharing the experiences, managerial 

expertise, project knowledge with colleagues so much. Another employees’ 

motivation is perceived respectful when sharing this kind of knowledge. 

The results also show that four out of five paths of organizational factors were 

supported. Based on the empirical study, management support (MS=0.34***), 

organizational structure (OS=0.20**), strategy and planning (SP=0.25***), and 

resource (RES=0.14*) were looked for an important affirmative influence on 

knowledge sharing processes (KSP), supporting H5b to H5e, respectively. Based on 

these results, the processing of knowledge sharing relies much on organizational 

factors. One of them, management support (MS) was the highest effect on knowledge 

sharing processes (KSP). We can see that the management team or managers in the 

organization support their employees by training, and learning. When the employees 

discuss for problem-solving, the organization may provide the necessary resources in 

order to support for sharing as well as discussion. It is what the managers really want 

to see their employees perform knowledge sharing, especially when they have learned 

something new. In another support, managers also proactive to share their knowledge 

related to working with others as a model in the organization. In somehow, the way 

for sharing the knowledge may happen in the informal communication among 

employees. So, the management may support both ways of sharing – formal and 

informal interactions. In addition, strategy and planning (SP) was the second effect on 

knowledge sharing process. Its standardized coefficient is 0.25 at significant level 

0.01. The effective of SP on KSP gives a meaning that there is a standardized 

program or regulations of training, learning, and discussion in the organization. 

Supporting that, the specific ways and means are the key points to implement 

knowledge sharing. Next, organizational structure (OS) is another affecting path in 

the model. The path coefficient is 0.20 with the significance at 0.05. The finding 

shows that having standardized operating in handling work tasks will be helpful to the 
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process of problem-solving. When the project organization opens for employees to 

participate for making a decesive procedure, we can have a good interaction with 

colleagues. Lastly, resource (RES) was the lowest significant in the organizational 

factors affect knowledge sharing processes. Even it is less efficient, but it is helpful in 

this model. It is shown that when the organization supports their employee with some 

kinds of a resource such as materials, room, and other necessary things for knowledge 

sharing, the professional training, organizational learning, discussion, expertise 

sharing will be implemented in that particular organization. Thus, the employees can 

request any resource from the organization in order to share something new to 

colleagues. 

However, information and communication technology (ICT) support was not 

affected to knowledge sharing processes in this study. Regarding the path coefficient 

of ICT (0.07), it was insignificant; thus hypothesized relationship of H6 was rejected. 

Even ICT was found as a great infrastructure and tools for sharing information as well 

as knowledge; it still problematic in some cases. In this study, ICT does not fully 

function use for knowledge sharing processes at all. ICT may not use or less use for a 

particular action. As we can see, the discussion or informal interaction between 

colleagues may not need ICT to facilitate so much. In case of the training, the ICT 

may need but it would not often. According to Lin, H. F. (2007), the technology factor 

(ICT use) had an insignificant effect on knowledge sharing process (knowledge 

donation) as well. Even though ICT has been recognized as a great tool to implement 

the knowledge sharing, Issa and Haddad (2008) argued that information technology 

would assist but it did not motivate people in sharing their knowledge, and not all 

types of knowledge could be shared using information technology. The same as this 

study, ICT does not affect to the knowledge sharing processes maybe it is not 

functional use or the organization does not set up a good ICT regarding the extra cost 

that could affect to the construction business. 

Regarding the knowledge sharing outcomes (KSO), two mediators were 

significantly influenced. Among those two, knowledge sharing behavior (KSB) was 

the highest influence on knowledge sharing outcomes (0.46***) with a significant 

level at 0.01 (Figure 5.4). This high influence means the sharing of technical skills, 
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managerial expertise, and project knowledge would benefit to reduce the errors, 

enrich work, and improve work performance in the construction project. Moreover, 

the knowledge sharing processes (KSP) also influence knowledge sharing outcomes. 

Its coefficient is 0.22 with a significant level at 0.01. The influence of KSP provides a 

clear insight of conducting the professional training or organizational learning, 

discussion, share new learning will help to improve the work performance, enrich 

work, and decrease the problem at working as well. Both mediators are significance 

influence on knowledge sharing outcomes. It provides a clear image on the thing that 

could benefit to the knowledge sharing. 
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KSO

ATB

SN

PBC

IC

KSP

KSB

KF

EM

PVR

PR

OC

MS

OS

SP

RES

ICT

Individual

Organizational

Technological

Psychological

rejected

supported

* p < 0.1; ** p < 0.05; *** p < 0.01

ATB: Attitude toward the behavior; SN: Subjective norm; PBC: Perceived 

behavioral control; IC: Individual culture; KF: Knowledge feedback; EM: 

Employee motivation; PVR: Perceived value and recognition; PR: Personal 

relationship; OC: Organizational culture; MS: Management support; OS: 

Organizational structure; SP: Strategy and planning; RES: Resource; ICT: ICT 

support; KSB: Knowledge sharing behavior; KSP: Knowledge sharing processes; 

KSO: Knowledge sharing outcomes
 

Figure 5.4: The significant relationships 
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To the point, the practical outcomes have indicated that psychological, 

individual, and organizational factors have been looked for the influence on the two 

mediators of knowledge sharing behavior and knowledge sharing processes; then 

those two mediators also effect on the knowledge sharing outcomes in the 

construction projects. However, the technological factor has been found to 

insignificant effect in this study. The results support the seven out of fourteen 

independent variables (ATB, PBC, EM, MS, OS, SP, and RES) that have a significant 

positive effect direct hypothesized relationships on both mediators while the other 

seven independent variables (SN, IC, KF, PVR, PR, OC, and ICT) were rejected. In 

addition, this study reveals the highest affirmative affect the knowledge sharing 

outcomes (KSO) is knowledge sharing behavior (KSB). These useful results can be 

used to offer the valuable comprehension for the knowledge sharing with the textof 

construction projects. 

5.7 Managerial Implications 

The study must be referring to (1) developing the causal relationship model of 

factors that affect knowledge sharing behavior and knowledge sharing processes; and 

(2) evaluating the influence of knowledge sharing behavior and knowledge sharing 

processes on knowledge sharing outcomes in construction projects. The model in this 

study identified many factors, which has involved from the psychological, individual, 

organizational, and technological factors in order to lead to a causal model that 

discuss knowledge sharing outcomes. This model incorporates two mediators namely; 

knowledge sharing behavior (KSB) and knowledge sharing processes (KSP) in order 

to overcome the influence on knowledge sharing outcomes (KSO). The overall 

significant relationship of this model after analysis has shown in Figure 5.4. The 

empirical analyses have shown that some independent variables have a significant 

effect, but some not. Some have supported by the hypothesized testing, and some 

have rejected. In addition, these findings have managerial implications that relevant 

for managers to set up the policy in their organization. 
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Regarding the psychology, the attitude toward the behavior (ATB) and 

perceived behavioral control (PBC) were supported with the highly significant level at 

0.01. As it was shown in Figure 5.4, ATB had the standardized regression weight 

0.34. Based on this result, it was apparent that people had positive thinking to 

implement knowledge sharing. There is about the behaviour in performing knowledge 

sharing was perceived as beneficial for them. It was not happened by other people 

influence them such their boss or colleagues. In addition, this attitude also closely 

relevant with the perceived behavioral control (PBC) which is also strongly supported 

by this study as well. About 0.74 of the standardized regression weight was found in 

the structural modeling. It was shown that people can contribute the education with 

others or co-workers include the availability of their resources as well. These two 

factors showed clearly to the managers or someone else who want to create a better 

knowledge sharing behavior, they have to create the environment for their employees 

in which that they can perceive the benefit of sharing the knowledge. They have to 

make the work environment that allows their employee able to share the knowledge. It 

just wants to make sure that the managers are possible to allow their employees are 

having a positive thought about the performing of knowledge sharing in the 

organization. 

Besides the psychological aspect, the individual is an essential influence on 

knowledge sharing as well, especially on knowledge sharing behavior (KSB). From 

this aspect, employee motivation (EM) was the only important which is perceived 

0.37 of the standardized regression weight with a significant level of 0.05. Even 

though in the individual factors have several variables, but employee motivation (EM) 

is the only important that allow the individual aspect role in this studying model. It 

happened when the employee of the organization believes in what they are doing. 

They may think that further requests for consciousness provision might be answered 

once they contribute their consciousness to colleagues. Another motivation was made 

by convenience in the capacity for education provision which they think about the 

worth. It is so important when we have a group of people or employees that prefer 

giving co-workers a hand by contributing the qualification. Because in somehow, who 

share knowledge frequently may perceive respectful from their colleagues. Following 
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this situation, managers have to promote the workers to offer the comprehension by 

not thinking any scare or disability. They should create an environment that allows 

groupers to have the awareness about the interplay procedure can have the worth for 

the first education onset, profiting for all sides of the knowledge sharer and receiver. 

This motivation has to be encouraged to all of the employees in order to understand 

and reduce the fear from day to day. By keep doing that, the employees will definitely 

change their habit and familiar the knowledge sharing as a simple activity with 

strongly confident and enjoyable. So, in the individual aspect, managers would care 

about the way to promote the workers to have qualification offering. So that, 

managers should encourage the employees to enjoy performing knowledge sharing 

and build their capacity of confident. 

Furthermore, organizational factors have a huge effect on knowledge sharing 

processes (KSP). Four out of five factors significantly affected in this model as you 

can see in Figure 5.4. Firstly, management support (MS) was the highest affirmative 

influence on the knowledge sharing processes under a significant level of 0.01. It 

showed clearly enough that managers were the most critical person to support, 

provide, practice, and pleasure for the employees in the organization. They have to 

help and motivate the workers to contribute the know- how delightedly. They have to 

offer the most significant ability to ensure awareness provision. Outstandingly, 

leaders are the essential sample which is about to share knowledge sharing as 

examples in the organization. Secondly, strategy and planning (SP) was the second 

rank effective on knowledge sharing processes after the management support. Its 

standardized regression weight is 0.25 with a highly significant level of 0.01. In order 

to receive good knowledge sharing processes, strategy and planning have to be 

created in advance. In the project management, managers should set up a standardized 

knowledge sharing programs or regulations. It would be a strategy to specify ways 

and means about knowledge sharing in the organization. When the strategy and 

planning were set up, the implementation must be performed. Thus, it will help to 

improve the knowledge sharing processes as recommended in the model. Thirdly, 

organizational structure (OS) also effect on knowledge sharing processes. There is a 

need for the approved manipulating prepares the hand-outs in the project organization. 
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Managers should show that the ranked order might be leisurely or rapidly the detail 

cascade, for usually training ought to be contributed as fast as possible. Regarding this 

issue, spelling out ways to handle work tasks in a standard procedure is recommended 

for managers to be implemented in the project management. Especially, inside the 

project organization, the employees should secure participation in the decision-

making process. Lastly, resources (RES) was another critical factor that effects on 

knowledge sharing processes. The organization has to support the staffs such the 

room for discussion and other supporting materials for knowledge sharing. It is 

important that managers have to consider the employees’ request in order to facilitate 

any activities of their knowledge sharing. Because when employees are willing to 

perform the activity, they are sure to be supported by their organization. So, managers 

have to be positively considered on their request that supports to perform the 

knowledge the sharing.  

Importantly, knowledge sharing behavior (KSB) was a significant influence on 

knowledge sharing outcomes (KSO) as you can see in Figure 5.4. It strongly 

influenced and highly significant at level 0.01. In order to maintain this work, 

managers should pay more attention to the employees to make sure that they are 

sharing their technical skills, managerial expertise, and project knowledge with the 

colleagues. In term of knowledge sharing behavior, managers should promote 

experience sharing related to the management skill, technical skill, and best practice 

of project knowledge. In addition, knowledge sharing processes (KSP) also have to be 

cared as well. The organization should regularly train to the staffs. The discussion and 

share expertise for problem-solving in the organization is the most important that need 

to conduct regularly among project members. In somehow, the process of knowledge 

sharing may be better in the form of informal communication between colleagues in 

the organization. Managers should create some opportunities for employees to 

strengthen their communication and sharing the knowledge when they have learned 

something new and beneficial to the organization. Therefore, these two mediators 

such as knowledge sharing behavior (KSB) and knowledge sharing processes (KSP) 

should be considered together when promoting knowledge sharing in the construction 
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projects. Non-either of them, the knowledge sharing outcomes will not warranty to 

meet the specific goal.  
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CHAPTER 6  

CONCLUSION AND FUTURE RESEARCH 

6.1 Conclusion 

For the hypothesized items of reality, the search provided some important 

contributions. The outcome of the research is to improve an intellectual study sample 

which let a deep comprehension of knowledge sharing outcomes in construction 

projects in Cambodia. The constructs in the conceptual sample tested in the recent 

searches were designed to study the impact of two mediators; namely, knowledge 

sharing behavior (KSB) and knowledge sharing processes (KSP); on the relationship 

between independent and dependent variables. The dependent variable was knowledge 

sharing outcomes (KSO) with 14 independent variables. The discourse mention has 

appeared to have an absence in the study of influence on psychological, personal, 

grouping, and technological elements on knowledge sharing.  

For essential strategy, this study reveals the use of quantitative method to 

make sure and verify the research model that aims to reach the study goals as 

proposed above. The most commonly practical technique of the structural equation 

modeling used for examination the construct items and the whole models. Especially, 

this research was employed the two-step method which is including the factor analysis 

(confirmatory factor analysis) and the structural equation modelling (SEM). This 

research has a high confident which is one of the exploration of using structural 

equation modeling technique to investigate several crossing factors affecting 

knowledge sharing in construction projects. 

The hypothesized relationships were tested by using AMOS 20. The 

hypotheses tests indicated that psychological, individual, and organizational were 

significantly affect the knowledge sharing behavior, and knowledge sharing processes 

while technological was not associated. The two out of three variables of 

psychological factors and one out of five variables of individual factors were 

statistically significant with knowledge sharing behavior. In addition, four out of five 
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variables of organizational factors were statistically significant with knowledge 

sharing processes. All in all, the constructs in the proposed intellectual sample except 

technological element (ICT support), proved to be statistically significant and 

positively influenced with the two mediators of knowledge sharing behavior and 

knowledge sharing processes. Then, these two mediators also proved to be 

statistically significant and positively influenced with knowledge sharing outcomes. 

This research is absolutely contributing to a few study areas such as 

knowledge sharing, knowledge management, and construction projects. Moreover, it 

would be benefit indirectly contributed to the research areas of management’s 

decision-making and problem-solving related to knowledge sharing and management. 

The results from the contribution will provide new insight related to how knowledge 

sharing is shared and the way that affected by dissimilar elements in the construction 

project organizations. According to Lin, H. F. and Lee (2006), the research of 

knowledge sharing is needed to increase that one may look for the elements which can 

influence or affect. Then, this research is responded with the previous argument in 

which that some factors from psychological, individual, organization, and 

technological influence knowledge sharing via the knowledge sharing behavior and 

knowledge sharing processes. 

To sum up, the framework which is found in this study will able to allows 

some kind of people such as top management (managers), middle management (senior 

engineers), and young engineers with a clear understanding of factors from different 

aspects that could affect knowledge sharing behavior and knowledge sharing 

processes to adapt and perform the knowledge sharing in the construction project 

organizations. 

6.2 Recommendation and Future Research 

The result from this finding will be benefit and useful for both academicians 

and practitioners who lie down on a large rate of attention from a team of model one 

(N=299). Although, this is the study, there is always with not all implied restraint 

which is to be recognized, considered and recommended for future research. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

110 

Firstly, since this model was designed that one may examine like the projected 

conceptual model, thus this model is need to be tested in the future research. It can be 

tested with different kind of sampling and populations, fields, and countries as an 

empirical tested model. 

Secondly, the recent job is only set to the regular of building construction 

project in private organizations. In addition, the respondents are targeted only project 

members as known as contractors such as project managers, site managers, senior 

engineers, and young engineers. Thus, the respondents’ perception might have been 

different when using another group of engineers such as design, consultation of 

infrastructure, hydropower construction, etc. of public projects. Thus, for the further 

study might duplicate the research with dissimilar construction sites and a group of 

people. 

Finally, the full proposed model can be tested again and confirm some 

rejection hypothesized with different dataset and applications. It may work and show 

different solution from the current study while the data source is collected in different 

location or culture. Thus, the comparison of those two different results may be 

considered as well.  
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APPENDIXES 

Appendix A: Cover Letter of Surveying 

Cover Letter 

 

Dear Sir/Madam, 

 

I am Mr. Lambada Roeun, a master student in majoring of Construction Engineering 

and Management (CEM) at Chulalongkorn University, Thailand, and I am conducting 

a study of "Development of Causal Relationship Model of Knowledge Sharing in 

Construction Projects". This research aims to explore the significant factors that affect 

knowledge sharing and evaluate the influence level of each factor in order to improve 

knowledge sharing practiced in the construction project organizations in Cambodia. I 

have attached a survey about the supporting factors in different dimensions such as 

psychological, individual, organizational, and technological factors that affect the 

knowledge sharing which I am hoping that you will fill out and return it to me. It 

should take you approximately about thirty to forty minutes to complete. 

 

You will see that I have enclosed a questionnaire which asks you to respond to a 

series of factors, the items in the questionnaire focus on the statement of how each 

factor affects on knowledge sharing behavior, knowledge sharing processes, and 

knowledge sharing outcomes among projects members. If you decide to participate in 

my study, please fill in your answers and give the survey back to me. You should not 

put your name on the questionnaire survey when you fill it out, and I want to stress 

that your participation in this study is voluntary and your identity will be kept 

confidential. I give you the undertaking that your identity will not be disclosed to 

anyone. After you have submitted your response to the questionnaire, the contents 

will be copied to an Excel spreadsheet without any mention of your identity. 

However, if you receive the hard copy of the questionnaire design, then it will be kept 

highly secure in the document folder.  
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There are no risks to you or your privacy if you decide to join in my study by filling 

out this survey. However, if you decide not to participate, that is fine. Anyway, if you 

have any questions about the survey or about being in this study, please feel free to 

contact me via email at lambada.chula@gmail.com. 

 

 

Sincerely yours, 

 

 

 

Mr. Lambada Roeun 

Master student 

Department of Civil Engineering 

Chulalongkorn University, Thailand 

Phone: (+66) 64 7181 500 / (+855) 10 727 536 

Email:  lambada.chula@gmail.com 

 

mailto:lambada.chula@gmail.com


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

122 

Appendix B: Questionnaire Survey 

Research Title 

Development of Causal Relationship Model of Knowledge Sharing  

in Construction Projects  

6 
Abstract 

Knowledge sharing among construction project members is very crucial for 

improving project success, sustainability, project performance, and reduce repetition 

of previous mistakes in the construction process. Project management has been 

growing more complicated and project members also need to learn best practice from 

others or previous projects. The study of knowledge sharing is focusing on the human 

resource capability in the organization. However, knowledge sharing is not well 

performed due to the attitude of project members and the support from their 

organization in somehow. Therefore, this study aims to explore the significant factors 

from psychological, individual, organizational, and technological then evaluate those 

factors that affect knowledge sharing. 

Part One: General Information 

Please state your general information: Please tick ONE box ( √ ) 

 Gender: Male Female    

 Age: < 25 years old 26 – 30 31 – 35  

  36 – 40 Above 40 years old 

 Position: Junior Engineer Senior Engineer  

  Site Manager Project Manager 

 Education: High School Associate Degrees 

  Bachelors Masters Doctorate 

 Work experience: 0 – 5 years 6 – 10   

  11 – 15 > 16 years 
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Part Two: Questionnaires 

Please input ( √ ) in the response best applicable below: 

Measurement 

Scale: 

1 

Strongly 

disagree 

2 

Disagree 

3 

Neutral 

4 

Agree 

5 

Strongly 

agree 
 

Code Items 

Scale 

1     

Attitude toward the behaviour (ATB) • - • - • - • - • - 

ATB1 I think my knowledge sharing with colleagues is good •  •  •  •  •  

ATB2 I think my knowledge sharing with colleagues is beneficial •  •  •  •  •  

ATB3 I think my knowledge sharing with colleagues is harmful •  •  •  •  •  

Subjective norm (SN) • - • - • - • - • - 

SN1 
My seniors think that I should share knowledge with my 

colleagues 
•  •  •  •  •  

SN2 
My managers think that I should share knowledge with my 

colleagues 
•  •  •  •  •  

Perceived behavioral control (PBC) • - • - • - • - • - 

PBC1 I am able to share knowledge with colleagues •  •  •  •  •  

PBC2 Sharing my knowledge with colleagues is under my control •  •  •  •  •  

PBC3 
I have the resources to support my knowledge sharing with 

colleagues (e.g. documentations or manuals) 
•  •  •  •  •  

Individual culture (IC) • - • - • - • - • - 

IC1 
Managers make most decisions without sharing idea with 

employees 
•  •  •  •  •  

IC2 
Managers expect employees to closely follow instructions and 

procedures related to their working 
•  •  •  •  •  

IC3 
The helpful of employees’ working is standardized work 

procedures 
•  •  •  •  •  

IC4 Individuals stick with the group even through difficulties •  •  •  •  •  

IC5 Men share the knowledge more effectively than women •  •  •  •  •  

Knowledge feedback (KF) • - • - • - • - • - 

KF1 
Through sharing my knowledge with colleagues, my mistakes 

could be corrected by them 
•  •  •  •  •  

KF2 
Through sharing my knowledge with colleagues, I could refine 

my thinking based on their response and comments 
•  •  •  •  •  

KF3 
Through sharing my knowledge with colleagues, I could 

develop new insights based on their response and comments 
•  •  •  •  •  

KF4 
Through sharing my knowledge with colleagues, I could learn 

new things from their response and comments 
•  •  •  •  •  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

124 

Employee motivations (EM) • - • - • - • - • - 

EM1 
When I share my knowledge with colleagues, I believe that my 

future requests for knowledge sharing will be responded 
•  •  •  •  •  

EM2 
I am confident in my ability to provide knowledge that others in 

my organization consider valuable 
•  •  •  •  •  

EM3 I enjoy helping colleagues by sharing my knowledge •  •  •  •  •  

EM4  When I share my knowledge with colleagues, they respect me •  •  •  •  •  

Perceived value and recognition (PVR) • - • - • - • - • - 

PVR1 
Recognition: My colleagues appreciate me for sharing my work-

related expertise 
•  •  •  •  •  

PVR2 
Recognition of my sharing expertise motivates me to share it 

with others 
•  •  •  •  •  

PVR3 
Perceived value: Colleagues value highly on knowledge sharing 

depend on knowledge type 
•  •  •  •  •  

PVR4 Knowledge sharing is reinforced as a valuable learning •  •  •  •  •  

Personal relationship (PR) • - • - • - • - • - 

PR1 
I share data and information with colleagues for those we have a 

close relationship 
•  •  •  •  •  

PR2 
I rarely reject my friend’s request to share some idea related to 

work 
•  •  •  •  •  

PR3 To me, sharing the knowledge with best friend is inevitable  •  •  •  •  •  

Organizational culture (OC) • - • - • - • - • - 

OC1 

Sharing the knowledge in the organization is considered 

structured and systematic because the culture of the organization 

is based on control and power 

•  •  •  •  •  

OC2 

Organization working environment is to be perfectly suited for 

innovation and leadership, adventure, challenge, creativeness, 

and results-oriented 

•  •  •  •  •  

Management support (MS) • - • - • - • - • - 

MS1 
Managers always support and encourage employees to share 

their knowledge with colleagues 
•  •  •  •  •  

MS2 
Managers provide most of the necessary help and resources to 

enable employees to share knowledge 
•  •  •  •  •  

MS3 
Managers practice knowledge sharing as examples for 

employees 
•  •  •  •  •  

MS4 
Managers are keen to see that the employees are happy to share 

their knowledge with colleagues 
•  •  •  •  •  

Organizational structure (OS) • - • - • - • - • - 

OS1 There is a standard operating procedure in handling work tasks •  •  •  •  •  
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in my project organization 

OS2 
A host of work rules spell out ways to handle work tasks in my 

project organization 
•  •  •  •  •  

OS3 
My project organization secures employee participation in 

decision-making process 
•  •  •  •  •  

Strategy and planning (SP) • - • - • - • - • - 

SP1 
In my project, there is a standardized knowledge sharing 

programs or regulations 
•  •  •  •  •  

SP2 
In my project, there are specific ways and means about 

knowledge sharing 
•  •  •  •  •  

Resource (RES) • - • - • - • - • - 

RES1 
In my project organization, all employees are having the same 

opportunity to share their knowledge with colleagues 
•  •  •  •  •  

RES2 
The organization supports me the discussion room and other 

supporting materials for knowledge sharing with colleagues 
•  •  •  •  •  

RES3 
Employees can request any resource from their organization in 

order to support their knowledge sharing 
•  •  •  •  •  

ICT support (ICT) • - • - • - • - • - 

ICT1 ICT allows me to share knowledge with colleagues •  •  •  •  •  

ICT2 ICT enables knowledge sharing more quickly •  •  •  •  •  

ICT3 ICT enhance the effectiveness of knowledge sharing •  •  •  •  •  

ICT4 ICT make knowledge sharing easier •  •  •  •  •  

Knowledge sharing behaviour (KSB) • - • - • - • - • - 

KSB1 I share my technical skills with colleagues •  •  •  •  •  

KSB2 I share my managerial expertise with colleagues •  •  •  •  •  

KSB3 I share official documentation or manuals with colleagues •  •  •  •  •  

KSB4 I share project knowledge with colleagues •  •  •  •  •  

Knowledge sharing processes (KSP) • - • - • - • - • - 

KSP1 
There are regular professional training or organizational learning 

in the project organization 
•  •  •  •  •  

KSP2 
There are regular discussion and share expertise for problem-

solving in the project organization 
•  •  •  •  •  

KSP3 
There is good interaction by informal communication with 

colleagues for knowledge sharing 
•  •  •  •  •  

KSP4 
Employees usually share their knowledge with colleagues when 

they have learned something new  
•  •  •  •  •  

Knowledge sharing outcomes (KSO) • - • - • - • - • - 

KSO1 Knowledge sharing helps me reduce errors at work •  •  •  •  •  

KSO2 Knowledge sharing helps me enrich my work •  •  •  •  •  

KSO3 Knowledge sharing helps me improve my work performance •  •  •  •  •  
 

Thank you so much for the cooperation! 
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ការសិក្សាអំពី 

ការបង្កីតគំរទូំនាក្សទ់ំន្សិក្សាអំពីសក្សម្មភាពចែក្សរំចែក្សែំង េះដឹ្ងៅក្សនុ្
គងរោ្សា្ស្ ់

Development of Causal Relationship Model of Knowledge Sharing in Construction 
Projects 

3 
ងសែក្តីសង្េប 

ការចែករចំែកែំណ េះដឹង រវាងវសិ្វករកនុងគណរោងសាងស្ង ់ គឺជាណរឿងដសំ៏្ខានស់្រោប់
បណងកើនភាពណជាគជយ័របស់្គណរោង ណស្េរភាពរបស់្អងគភាព របសិ្ទ្ធិភាពការងារ និងកាតប់នេយ
កំហុស្ដចដែៗ កនុងដំណ ើ រការសាងស្ង។់ យ៉ា ងណាមញិ ណៅកនុងការងាររគបរ់គងគណរោងសាង
ស្ង ់ ភាពស្មុគសាម ញ ឬមយួបញ្ហា  ចតងចតវវិតតន ៍ និងណកើតោនឥតឈបឈ់រ ចដែទាមទារណោយ
វសិ្វករណៅកនុងគណរោង រតូវការសិ្កាចស្វងយែ់អំពីការអនុវតតនែ៍អៗ ពីអនកដទទ្ និងពីគណរោងមុនៗ។ 
ការសិ្កាអំពីកត្តត  ទនការចែករចំែកែំណ េះដឹង គឺជាការសិ្កាណដើមបជំីរុញ និងបណងកើនស្មតេភាព
បុគគែិក ឬោែនិយយបានថា ជាការសិ្កាណដើមបពីរងឹងធនធានមនុស្សណៅកនុងអងគភាពការងារ។ 
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របណស្ើរ ណោយសារចតកត្តត មនុស្ស និងការគរំទ្ពីអងគភាពរបស់្ពួកណគផងចដរ។ ោរស័្យណហតុណនេះ 
ការសិ្ការសាវរជាវណនេះ គឺោនណគែណៅណដើមបចីស្វងរកកត្តត ជាណរែើនណទ្ៀត ដូែជាកត្តត មនុស្ស កត្តត
ែិតតសាស្រស្ត កត្តត អងគភាព និងកត្តត បណែេកវទិ្ាជាណដើម ចដែជេះឥទ្ធិពែដខ៏ាល ងំកាល ដែ់ការរបតិបតតិនូវ
ការចែករចំែកែំណ េះដឹង កដូ៏ែជាបទ្ពិណសាធន ៍និងណធវើការវាយតទមលណែើកត្តត ទាងំណ េះ។ 

ចននក្សទី១: ពត័ោ៌នទងូៅ 

សូ្មបញ្ហា កអំ់ពីពត័ោ៌នទូ្ណៅរបស់្អនក ណោយគូស្ស្ញ្ហា  ( √ ) កនុងរបអបណ់ាមយួដូែខាង
ណរកាម៖ 

 ណេទ្: របុស្ រសី្    

 ោយុ:  តិែជាង ២៥ឆ្ន  ំ ចាបពី់ ២៦-៣០ឆ្ន  ំ             

   ចាបពី់ ៣១-៣៥ឆ្ន  ំ ចាបពី់ ៣៦-៤០ឆ្ន  ំ

  ចាបពី់ ៤០ឆ្ន  ំណ ើងណៅ 
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 ករមតិវបបធម:៌ វទិ្ាែ័យ បរញិ្ហា បរតរង 

  បរញិ្ហា បរត បរញិ្ហា បរតជានខ់្ពស់្  
  ប ឌិ ត 

 តួ ទី្: វសិ្វករ វសិ្វករណរៀមែបង  

  របធានការោា ន របធានគណរោង 

 បទ្ពិណសាធនក៍ារងារ: ចាបពី់ ០-៥ ឆ្ន  ំ ចាបពី់ ៦-១០ ឆ្ន  ំ  

  ចាបពី់ ១១-១៥ ឆ្ន  ំ ចាបពី់ ១៦ ឆ្ន  ំណ ើងណៅ 

ចននក្សទី២: ក្សរម្្សំ ួរ 

សូ្មគូស្ស្ញ្ហា  ( √ ) ចដែជាការណ្លើយតបដែ៏អបំផុតែំណ េះការរបតិបតតិនូវការចែករចំែក
ែំណ េះដឹងកនុងគណរោងសាងស្ងរ់បស់្អនក ដូែខាងណរកាម៖ 

ោរតោា ន
រងាវ ស់្ 

១ ២ ៣ ៤ ៥ 
មនិយែ់រស្ប
ខាល ងំ 

មនិយែ់រស្ប មនិែាស់្ យែ់រស្ប យែ់រស្ប
ខាល ងំ 

 

កត្តត  ោរតោា ន 
១ ២ ៣ ៤ ៥ 

ោកបបកិរយិែំណ េះឥរយិបថ (Attitude toward the behaviour) - - - - - 
1. ខ្្ុ ំគិតថាការចែករចំែកែំណ េះដឹងជាមយួមតិតរមួការងាររបស់្ខ្្ុ ំ គឺែអ      
2. ខ្្ុ ំគិតថាការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ គឺោន
របណយជន ៍

     

3. ខ្្ុ ំគិតថាការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ គឺ ទុំ្កខ
ណទាស្ 

     

បទ្ោា នអតតណ មតិ័ (Subjective norm) - - - - - 
4. វសិ្វករណរៀមែបងរបស់្ខ្្ុ ំគិតថា ខ្្ុ ំគួរចតចែករចំែកែំណ េះដឹងជាមយួមតិត
រមួការងាររបស់្ខ្្ុ ំ 

     

5. អនករគបរ់គងរបស់្ខ្្ុ ំគិតថា ខ្្ុ ំគួរចតចែករចំែកែំណ េះដឹងជាមយួមតិតរមួ
ការងាររបស់្ខ្្ុ ំ 

     

ការទ្ទួ្ែនូវការរតួតពិនិតយឥរយិបថ (Perceived behavioral control) - - - - - 
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6. ខ្្ុ ំោែចែករចំែកែំណ េះដឹងជាមយួមតិតរមួការងារបាន      
7. ការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារគឺស្េិតណៅណរកាម
ការរគបរ់គងរបស់្ខ្្ុ ំ 

     

8. ខ្្ុ ំោនធនធានណដើមបគី ំរការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិត
រមួការងារ (ឧទាហរ ៍៖ ឯកសារ ឬ ណស្ៀវណៅ) 

     

វបបធមប៌គុគែ (Individual culture) - - - - - 
9. អនករគបរ់គងណធវើការស្ណរមែែិតតភាគណរែើនណោយមនិចាបំាែច់ែករចំែក
គំនិតជាមយួនិណយជិត 

     

10. អនករគបរ់គងរពឹំងថានិណយជិតរតូវណធវើត្តមការច   ំនិងនីតិវធីិ  
ចដែទាកទ់្ងនឹងការងាររបស់្ពួកណគ 

     

11. អតេរបណយជនទ៍នការងាររបស់្និណយជិត គឺនីតិវធីិការងារចដែោនែកខ
 ៈស្តងោ់រ 

     

12. បុគគែោន ក់ៗ ចដែណៅជារកុមជាមយួគន រតូវចតែំបាកជាមយួគន       
13. បុរស្ៗចែករចំែកែំណ េះដឹង ោនរបសិ្ទ្ធភាពខ្ពស់្ជាងស្រស្តីៗ      
មតិណយបែ់ណែើែំណ េះដឹង (Knowledge feedback) - - - - - 
14. ត្តមរយៈការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ កំហុស្
របស់្ខ្្ុ ំោែណធវើការចកតរមូវបានពីសំ្ណាកពួ់កណគ 

     

15. ត្តមរយៈការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ ខ្្ុ ំោែ
ចកែមអគំនិតរបស់្ខ្្ុ ំណោយចផអកណែើការណ្លើយតបនិងណយបែ់របស់្ពួកណគ 

     

16. ត្តមរយៈការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ ខ្្ុ ំោែ
បណងកើតការយែ់ដឹងថមីណោយចផអកណែើការណ្លើយតប និងណយបែ់របស់្ពួក
ណគ 

     

17. ត្តមរយៈការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ ខ្្ុ ំោែ
ណរៀនសូ្រតអវីថមីៗពីការណ្លើយតប និងណយបែ់របស់្ពួកណគ 

     

ការជរមុញរបស់្និណយជិត (Employee motivations) - - - - - 
18. ណៅណពែខ្្ុ ំចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ ខ្្ុ ំណជឿជាក់
ថាការណស្នើសំុ្ ចែករចំែកែំណ េះដឹង ណពែអ គតនឹងោនការណ្លើយ
តប 

     

19. ខ្្ុ ំោនទំ្នុកែិតតណែើស្មតេភាពរបស់្ខ្្ុ ំកនុងការផតែ់ែំណ េះដឹងចដែអនក
ដទទ្ណៅកនុង  សាេ បន័ចាតទុ់្កថាោនតទមល 
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20. ខ្្ុ ំែូែែិតតជួយ មតិតរមួការងារ ណោយការចែករចំែកែំណ េះដឹងរបស់្ខ្្ុ ំ      
21. ណៅណពែចដែខ្្ុ ំចែករចំែកែំណ េះដឹងជាមយួមតិតរមួការងារ ពួកណគ
ណគរពខ្្ុ ំ 

     

ការទ្ទ្ែួបានតទមល និងការទ្ទ្ែួសាគ ែ់ (Perceived value and 
recognition) 

- - - - - 

22. មតិតរមួការងារណពញែិតតខ្្ុ ំែំណ េះការចែករចំែកបទ្ពិណសាធនជំ៍ ញចដែ
ទាកទ់្ងណៅនឹងការងាររបស់្ខ្្ុ ំ 

     

23. ការទ្ទួ្ែសាគ ែ់ណែើការចែករចំែកបទ្ពិណសាធនរ៍បស់្ខ្្ុ ំ បានជរមុញឲ្យខ្្ុ ំ
បនតចែករចំែកជាមយួអនកដទទ្ 

     

24. មតិតរមួការងារឲ្យតទមលខ្ពស់្ណែើការចែករចំែកែំណ េះដឹង គឺោរស័្យណែើ
របណេទ្ទនែំណ េះដឹង 

     

25. ការចែករចំែកែំណ េះដឹងគឺរតូវបានពរងឹងដូែជាការសិ្កាដោ៏នតទមល      

ទំ្ កទំ់្នងផ្ទា ែ់ខ្លួន (Personal relationship) - - - - - 
26. ខ្្ុ ំចែករចំែកទិ្នននយ័ និងពត័ោ៌នជាមយួមតិតរមួការងារណាចដែណយើង
ោនទំ្ កទំ់្នងយ៉ា ងជិតស្និទ្ធ 

     

27. ខ្្ុ ំករមបដិណស្ធសំ្ ូមពររបស់្មតិតេកតិខ្្ុ ំកនុងការចែករចំែកគំនិតចដែ
ទាកទ់្ងណៅនឹងការងារណាស់្ 

     

28. ែំណ េះខ្្ុ ំ ការចែករចំែកែំណ េះដឹងជាមយួមតិតេកតិជិតស្និទ្ធ គឺមនិោែ
ណជៀស្រែួណទ្ 

     

វបបធមរ៌បស់្សាេ បន័ (Organizational culture) - - - - - 
29. ការចែករចំែកែំណ េះដឹងណៅកនុងសាេ បន័រតូវបានណគពិចារណាណែើរែ 
ស្មពន័ធនិងរបពន័ធ ណរ េះវបបធមរ៌បស់្សាេ បន័ គឺពឹងចផអកណៅណែើការ
រគបរ់គង និងអំណាែ 

     

30. បរយិកាស្ការងាររបស់្សាេ បន័រតូវោនភាពែអឥតណខាេ េះស្រោបក់ារ
បណងកើតថមី និងភាពជាអនកដឹក  ំការផសងណរពង ការរបឈម ការទែនរបឌិត 
និងការណឆ្ព េះណៅរកែទ្ធផែ 

     

ការគរំទ្ពីគ ៈរគបរ់គង (Management support) - - - - - 
31. អនករគបរ់គងចតងចតគរំទ្ និងណែើកទឹ្កែិតតនិណយជិតឲ្យចែករចំែក
ែំណ េះដឹងរបស់្ពួកណគជាមយួមតិតរមួការងារ 

     

32. អនករគបរ់គងផតែ់នូវជំនួយ និងធនធានចាបំាែបំ់ផុតណដើមបឲី្យនិណយជិត      
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ោែចែករចំែកែំណ េះដឹង 
33. អនករគបរ់គងអនុវតតស្កមមភាពចែករចំែកែំណ េះដឹងណធវើជាគំរូ និងជា
ឧទាហរ ៍ឲ្យនិណយជិតណមើែ 

     

34. អនករគបរ់គងែងណ់ ើញថានិណយជិតទាងំអស់្រកីរាយនឹងចែករចំែក
ែំណ េះដឹងរបស់្ពួកណគជាមយួមតិតរមួការងារ 

     

រែ ស្មពន័ធរបស់្សាេ បន័ (Organizational structure) - - - - - 
35. ោននីតិវធីិដំណ ើ រការស្តងោ់រកនុងការទ្ទួ្ែភារកិែេការងារណៅកនុងសាេ បន័
គណរោងរបស់្ខ្្ុ ំ 

     

36. ោនកបួនែាបក់ារងារជាណរែើនចែងអំពីវធីិណោេះរសាយភារកិែេការងារណៅ
កនុងសាេ បន័គណរោងរបស់្ខ្្ុ ំ 

     

37. សាេ បន័គណរោងរបស់្ខ្្ុ ំធា ដែ់ការែូែរមួរបស់្និណយជិតកនុងដំណ ើ រ
ការណធវើណស្ែកតីស្ណរមែែិតត 

     

យុទ្ធសាស្រស្ត និងចផនការ (Strategy and planning) - - - - - 
38. ណៅកនុងគណរោងរបស់្ខ្្ុ ំ គឺោនកមមវធីិបទ្ោា នចែករចំែកែំណ េះដឹង ឬបទ្
បញ្ហា ណផសងៗ 

     

39. ណៅកនុងគណរោងរបស់្ខ្្ុ ំ គឺោនវធីិ និងមណធាបាយែាស់្លាស់្អំពីការ
ចែករចំែកែំណ េះដឹង 

     

ធនធាន (Resource) - - - - - 
40. ណៅកនុងសាេ បន័គណរោងរបស់្ខ្្ុ ំ និណយជិតទាងំអស់្ោនឱកាស្ដូែគន
ណដើមបចីែករចំែកែំណ េះដឹងរបស់្ពួកណគជាមយួមតិតរមួការងារ 

     

41. សាេ បន័ផតែ់ជូនខ្្ុ ំនូវបនាបពិ់ភាកា និងស្ោា រៈណផសងៗណទ្ៀតស្រោបច់ែក
រចំែកែំណ េះដឹងជាមយួមតិតរមួការងារ 

     

42. និណយជិតោែណស្នើសំុ្ធនធានណាមយួពីសាេ បន័របស់្ពួកណគណដើមបគី ំរ
ដែ់ការចែករចំែកែំណ េះដឹងរបស់្ពួកណគ 

     

ការណរបើរបាស់្បណែេកវទិ្ា ពត័ោ៌ន និងសារគម គមន ៍(ICT support) - - - - - 
43. ICT អនុញ្ហា តិឲ្យខ្្ុ ំចែករចំែកែំណ េះដឹងជាមយួមតិតរមួការងារ      
44. ICT ជួយ ដែ់ការចែករចំែកែំណ េះដឹងឲ្យបានណែឿនរហ័ស្      
45. ICT បណងកើនរបសិ្ទ្ធភាពទនការចែករចំែកែំណ េះដឹង      
46. ICT ណធវើឲ្យការចែករចំែកែំណ េះដឹងកានច់តោនភាពងាយរស្ួែ      
ឥរយិបថចែករចំែកែំណ េះដឹង (Knowledge sharing behaviour) - - - - - 
47. ខ្្ុ ំចែករចំែកជំ ញបណែេកណទ្ស្របស់្ខ្្ុ ំជាមយួមតិតរមួការងារ      
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48. ខ្្ុ ំចែករចំែកជំ ញរគបរ់គងរបស់្ខ្្ុ ំជាមយួមតិតរមួការងារ      
49. ខ្្ុ ំចែករចំែកឯកសារផលូវការ ឬណស្ៀវណៅណផសងៗជាមយួមតិតរមួការងារ      
50. ខ្្ុ ំចែករចំែកែំណ េះដឹងទនគណរោងជាមយួមតិតរមួការងារ      
ដំណ ើ រការចែករចំែកែំណ េះដឹង (Knowledge sharing processes) - - - - - 
51. ោនការប តុ េះបណាត ែជំ ញវជិាា ជីវៈយ៉ា ងណទ្ៀងទាត ់ឬការណរៀបែំការ
សិ្កាណៅកនុងសាេ បន័គណរោង 

     

52. ោនការពិភាកាយ៉ា ងណទ្ៀងទាត ់និងការចែករចំែកជំ ញស្រោបក់ារ
ណោេះរសាយបញ្ហា ណៅកនុងសាេ បន័គណរោង 

     

53. ោនការទំ្ កទំ់្នងណរៅផលូវការែអជាមយួមតិតរមួការងារស្រោបក់ារចែក
រចំែកែំណ េះដឹង 

     

54. ជាធមមត្ត និណយជិតចែករចំែកែំណ េះដឹងរបស់្ពួកណគជាមយួមតិតរមួ
ការងារណៅណពែចដែពួកណគបានណរៀនអវីថមីៗ 

     

ស្មទ្ធផិែទនការចែករចំែកែំណ េះដឹង (Knowledge sharing outcomes) - - - - - 
55. ការចែករចំែកែំណ េះដឹងជួយ ខ្្ុ ំកាតប់នេយកំហុស្ណពែណធវើការងារ      
56. ការចែករចំែកែំណ េះដឹងជួយ ឲ្យការងាររបស់្ខ្្ុ ំោនការែូតលាស់្      
57. ការចែករចំែកែំណ េះដឹងជួយ ឲ្យខ្្ុ ំបណងកើនការអនុវតតការងាររបស់្ខ្្ុ ំ      

 

សូមថ្លែងអំណរគណុយ៉ាងជ្រាលជ្ជ្រៅបំផតុ 
ចជំ្ ោះកចិ ចសហជ្ររតបិតតកិារ 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C : Preliminary Analysis 

Missing Data 

Variables N Mean 
Std. 

Deviation 

Missing Data 

Count Percent 

Gender 319 1.09 .288 1 .3 

Age 319 1.54 .738 1 .3 

Education 317 3.25 .440 3 .9 

Position 317 1.44 .875 3 .9 

Experience 317 1.21 .510 3 .9 

ATB1 320 4.21 .696 0 .0 

ATB2 320 4.21 .646 0 .0 

ATB3 318 2.24 1.168 2 .6 

SN1 320 4.03 .719 0 .0 

SN2 320 4.11 .618 0 .0 

PBC1 320 4.08 .571 0 .0 

PBC2 320 3.44 .948 0 .0 

PBC3 319 3.86 .691 1 .3 

IC1 319 2.70 1.051 1 .3 

IC2 319 3.55 .849 1 .3 

IC3 319 3.86 .708 1 .3 

IC4 318 3.77 .834 2 .6 

IC5 318 2.56 1.110 2 .6 

KF1 320 4.02 .717 0 .0 

KF2 318 4.04 .639 2 .6 

KF3 317 4.09 .652 3 .9 

KF4 316 4.12 .646 4 1.2 

EM1 317 3.83 .694 3 .9 

EM2 318 3.92 .594 2 .6 

EM3 318 4.11 .594 2 .6 

EM4 318 3.73 .785 2 .6 

PVR1 316 3.90 .661 4 1.2 

PVR2 316 3.99 .607 4 1.2 

PVR3 317 3.69 .814 3 .9 

PVR4 317 4.00 .677 3 .9 

PR1 317 3.46 1.001 3 .9 

PR2 318 3.83 .843 2 .6 
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Variables N Mean 
Std. 

Deviation 

Missing Data 

Count Count 

PR3 318 3.83 .862 2 .6 

OC1 317 3.32 .877 3 .9 

OC2 316 3.56 .858 4 1.2 

MS1 319 3.99 .687 1 .3 

MS2 319 3.65 .778 1 .3 

MS3 319 3.85 .717 1 .3 

MS4 318 3.96 .729 2 .6 

OS1 319 3.67 .714 1 .3 

OS2 319 3.62 .783 1 .3 

OS3 319 3.66 .735 1 .3 

SP1 319 3.61 .794 1 .3 

SP2 319 3.59 .823 1 .3 

RES1 319 3.92 .711 1 .3 

RES2 319 3.57 .840 1 .3 

RES3 318 3.56 .860 2 .6 

ICT1 319 3.93 .685 1 .3 

ICT2 318 3.99 .676 2 .6 

ICT3 319 3.95 .666 1 .3 

ICT4 318 4.01 .676 2 .6 

KSB1 319 4.08 .538 1 .3 

KSB2 319 4.02 .593 1 .3 

KSB3 319 3.84 .779 1 .3 

KSB4 319 3.97 .621 1 .3 

KSP1 320 3.54 .826 0 .0 

KSP2 320 3.78 .791 0 .0 

KSP3 320 3.87 .673 0 .0 

KSP4 320 3.77 .760 0 .0 

KSO1 320 4.10 .677 0 .0 

KSO2 320 4.18 .586 0 .0 

KSO3 320 4.16 .629 0 .0 
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Case of Missing Data 

Cases 
Missing Data 

# Missing % Missing 

3 22 34.92 

6 20 31.75 

10 7 11.11 

196 8 12.70 

199 7 11.11 

207 19 30.16 

219 10 15.87 

 

Multivariate Outliers 

Observation 

number 
Mahalanobis 

2D   p1 

112 127.79 0.00 

251 121.71 0.00 

197 120.48 0.00 

215 119.09 0.00 

151 112.80 0.00 

174 112.73 0.00 

144 110.61 0.00 

202 106.95 0.00 

176 106.53 0.00 

55 106.03 0.00 

127 102.34 0.00 

227 101.39 0.00 

160 100.35 0.00 

241 100.24 0.00 

179 99.42 0.00 

300 99.09 0.00 

89 95.47 0.00 

170 94.97 0.00 

273 94.45 0.00 

248 94.09 0.00 

67 92.90 0.00 

4 92.73 0.00 

71 91.11 0.00 
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Observation 

number 
Mahalanobis 

2D   p1 

305 90.32 0.00 

308 90.17 0.00 

50 89.29 0.001 

60 88.10 0.001 

177 85.80 0.001 

101 85.71 0.001 

205 85.59 0.001 

218 83.76 0.002 

114 82.76 0.002 

272 82.59 0.003 

204 82.15 0.003 

59 81.93 0.003 

116 81.01 0.004 

63 79.87 0.005 

168 79.70 0.005 

222 77.11 0.008 

51 76.61 0.009 

32 76.29 0.01 

104 75.86 0.011 

7 75.40 0.012 

118 75.07 0.012 

290 74.95 0.013 

169 74.93 0.013 

242 74.76 0.013 

22 74.68 0.013 

123 74.39 0.014 

159 74.32 0.014 

237 74.22 0.015 

258 73.91 0.016 

240 73.78 0.016 

250 73.62 0.016 

130 72.11 0.022 

137 71.62 0.024 

254 71.62 0.024 

158 71.45 0.025 

39 71.43 0.025 

107 70.58 0.029 

111 70.02 0.032 

180 69.56 0.035 
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Observation 

number 
Mahalanobis 

2D   p1 

287 68.89 0.039 

74 68.88 0.039 

57 68.61 0.041 

8 68.56 0.042 

26 67.18 0.053 

28 66.84 0.056 

219 66.59 0.058 

1 66.55 0.059 

265 66.31 0.061 

142 66.16 0.063 

276 66.10 0.063 

298 65.76 0.067 

200 65.75 0.067 

61 64.73 0.079 

96 64.57 0.081 

15 64.01 0.088 

64 63.77 0.091 

77 63.50 0.095 

233 63.42 0.096 

29 63.21 0.099 

296 63.04 0.102 

207 62.80 0.106 

208 62.76 0.106 

286 62.39 0.112 

173 62.27 0.114 

138 62.15 0.116 

249 61.30 0.131 

31 61.14 0.134 

88 61.10 0.135 

195 61.05 0.136 

187 60.12 0.155 

24 59.78 0.162 

56 59.60 0.166 

10 59.58 0.166 

92 59.51 0.168 

239 59.04 0.179 

255 59.00 0.18 

12 58.93 0.181 
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Normality 

Items N Mean 
Std. 

Deviation 
Skewness Kurtosis 

ATB1 299 4.21 .675 -.677 .868 

ATB2 299 4.21 .635 -.608 1.168 

SN1 299 4.03 .690 -.529 .643 

SN2 299 4.10 .614 -.233 .323 

PBC1 299 4.06 .561 -.324 1.568 

PBC3 299 3.87 .677 -.810 1.715 

IC1 299 2.68 1.035 .217 -.771 

IC2 299 3.54 .828 -.616 -.064 

IC3 299 3.84 .704 -.409 .296 

IC4 299 3.76 .816 -.871 1.120 

IC5 299 2.54 1.097 .417 -.627 

KF2 299 4.05 .630 -.606 2.063 

KF3 299 4.09 .636 -.707 2.336 

KF4 299 4.13 .613 -.609 2.386 

EM1 299 3.83 .670 -.400 .435 

EM2 299 3.91 .581 -.302 .810 

EM3 299 4.11 .577 -.216 .823 

EM4 299 3.74 .763 -.386 .203 

PVR1 299 3.90 .639 -.295 .407 

PVR2 299 3.99 .591 -.490 1.558 

PVR4 299 3.99 .658 -.701 1.915 

PR1 299 3.46 .991 -.434 -.583 

PR2 299 3.84 .799 -.855 1.214 

PR3 299 3.82 .831 -.684 .492 

OC1 299 3.34 .862 -.276 -.192 

OC2 299 3.56 .847 -.674 .371 

MS1 299 4.00 .673 -.802 2.441 

MS2 299 3.64 .783 -.416 .276 

MS3 299 3.85 .710 -.738 1.569 

MS4 299 3.95 .722 -.845 1.862 

OS1 299 3.66 .704 -.624 .618 

OS2 299 3.62 .782 -.665 .413 

OS3 299 3.66 .722 -.502 .424 

SP1 299 3.59 .778 -.396 .001 

SP2 299 3.58 .829 -.466 -.034 

RES2 299 3.54 .832 -.521 -.104 
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Items N Mean 
Std. 

Deviation 
Skewness Kurtosis 

RES3 299 3.55 .836 -.647 .250 

ICT1 299 3.95 .653 -.310 .362 

ICT2 299 3.99 .675 -.379 .359 

ICT3 299 3.96 .662 -.233 .080 

ICT4 299 4.02 .655 -.309 .275 

KSB1 299 4.07 .532 -.196 1.659 

KSB2 299 4.02 .582 -.310 1.107 

KSB4 299 3.99 .599 -.562 1.686 

KSP1 299 3.53 .816 -.401 -.068 

KSP2 299 3.77 .781 -.672 .295 

KSP3 299 3.88 .653 -.607 1.069 

KSO1 299 4.09 .664 -.729 1.527 

KSO2 299 4.19 .556 -.074 .458 

KSO3 299 4.15 .619 -.621 2.273 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D: Measurement Model 

Covariances 

   Estimate S.E. C.R. P Label 

ATB <--> SN .135 .024 5.567 ***  

ATB <--> PBC .095 .019 5.151 ***  

ATB <--> IC .054 .020 2.654 .008  

ATB <--> KF .139 .023 6.159 ***  

ATB <--> EM .111 .021 5.340 ***  

ATB <--> PVR .133 .021 6.288 ***  

ATB <--> PR .101 .024 4.221 ***  

ATB <--> OC .054 .024 2.296 .022  

ATB <--> MS .107 .021 5.141 ***  

ATB <--> OS .082 .022 3.776 ***  

ATB <--> SP .058 .025 2.341 .019  

ATB <--> RES .032 .025 1.282 .200  

ATB <--> ICT .133 .022 6.129 ***  

ATB <--> KSP .115 .025 4.521 ***  

ATB <--> KSB .118 .019 6.241 ***  

ATB <--> KSO .140 .022 6.443 ***  

PBC <--> SN .112 .020 5.703 ***  

IC <--> SN .080 .023 3.414 ***  

KF <--> SN .137 .023 6.044 ***  

EM <--> SN .109 .021 5.227 ***  

PVR <--> SN .116 .020 5.730 ***  

PR <--> SN .062 .021 2.935 .003  

OC <--> SN .060 .024 2.507 .012  

MS <--> SN .132 .022 5.912 ***  

OS <--> SN .126 .024 5.326 ***  

SP <--> SN .130 .027 4.827 ***  

RES <--> SN .090 .026 3.398 ***  

SN <--> ICT .125 .022 5.819 ***  

SN <--> KSP .138 .027 5.189 ***  

SN <--> KSB .101 .018 5.506 ***  

SN <--> KSO .128 .022 5.923 ***  

PBC <--> IC .064 .018 3.479 ***  

PBC <--> KF .105 .018 5.881 ***  
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PBC <--> EM .105 .018 5.958 ***  

PBC <--> PVR .089 .016 5.633 ***  

PBC <--> PR .084 .019 4.344 ***  

PBC <--> OC .029 .018 1.659 .097  

PBC <--> MS .070 .016 4.405 ***  

PBC <--> OS .086 .018 4.825 ***  

PBC <--> SP .088 .020 4.311 ***  

PBC <--> RES .055 .020 2.743 .006  

PBC <--> ICT .109 .018 6.187 ***  

PBC <--> KSP .102 .021 4.958 ***  

PBC <--> KSB .099 .016 6.357 ***  

PBC <--> KSO .091 .017 5.482 ***  

IC <--> KF .067 .021 3.243 .001  

IC <--> EM .080 .022 3.701 ***  

IC <--> PVR .063 .018 3.447 ***  

IC <--> PR .075 .023 3.229 .001  

IC <--> OC .096 .028 3.412 ***  

IC <--> MS .053 .019 2.857 .004  

IC <--> OS .083 .023 3.529 ***  

IC <--> SP .073 .025 2.947 .003  

IC <--> RES .085 .027 3.176 .001  

IC <--> ICT .063 .019 3.223 .001  

IC <--> KSP .082 .025 3.268 .001  

IC <--> KSB .064 .018 3.554 ***  

IC <--> KSO .051 .019 2.755 .006  

KF <--> EM .130 .020 6.350 ***  

KF <--> PVR .121 .019 6.293 ***  

KF <--> PR .107 .023 4.610 ***  

KF <--> OC .091 .024 3.800 ***  

KF <--> MS .082 .018 4.412 ***  

KF <--> OS .099 .021 4.766 ***  

KF <--> SP .091 .024 3.855 ***  

KF <--> RES .070 .024 2.915 .004  

KF <--> ICT .128 .020 6.395 ***  

KF <--> KSP .111 .023 4.746 ***  

KF <--> KSB .110 .017 6.353 ***  

KF <--> KSO .144 .020 7.077 ***  

EM <--> PVR .127 .020 6.411 ***  

EM <--> PR .122 .024 4.975 ***  

EM <--> OC .067 .021 3.156 .002  

EM <--> MS .073 .017 4.208 ***  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

141 

   Estimate S.E. C.R. P Label 

EM <--> OS .100 .020 5.000 ***  

EM <--> SP .086 .022 3.909 ***  

EM <--> RES .106 .024 4.477 ***  

EM <--> ICT .133 .020 6.549 ***  

EM <--> KSP .117 .023 5.112 ***  

EM <--> KSB .113 .017 6.492 ***  

EM <--> KSO .123 .019 6.348 ***  

PVR <--> PR .093 .020 4.542 ***  

PVR <--> OC .064 .019 3.295 ***  

PVR <--> MS .073 .016 4.528 ***  

PVR <--> OS .098 .019 5.247 ***  

PVR <--> SP .081 .020 4.009 ***  

PVR <--> RES .084 .021 4.006 ***  

PVR <--> ICT .120 .019 6.390 ***  

PVR <--> KSP .120 .022 5.482 ***  

PVR <--> KSB .086 .015 5.709 ***  

PVR <--> KSO .088 .017 5.298 ***  

PR <--> OC .042 .022 1.906 .057  

PR <--> MS .057 .019 3.019 .003  

PR <--> OS .094 .023 4.070 ***  

PR <--> SP .050 .023 2.150 .032  

PR <--> RES .044 .024 1.848 .065  

PR <--> ICT .122 .024 5.028 ***  

PR <--> KSP .080 .024 3.307 ***  

PR <--> KSB .066 .017 3.821 ***  

PR <--> KSO .087 .021 4.128 ***  

OC <--> MS .066 .022 3.034 .002  

OC <--> OS .117 .027 4.314 ***  

OC <--> SP .142 .032 4.427 ***  

OC <--> RES .117 .031 3.735 ***  

OC <--> ICT .047 .021 2.288 .022  

OC <--> KSP .073 .027 2.725 .006  

OC <--> KSB .044 .018 2.417 .016  

OC <--> KSO .045 .021 2.125 .034  

MS <--> OS .121 .021 5.671 ***  

MS <--> SP .159 .026 6.195 ***  

MS <--> RES .156 .027 5.842 ***  

MS <--> ICT .096 .018 5.214 ***  

MS <--> KSP .181 .027 6.741 ***  

MS <--> KSB .094 .016 5.742 ***  

MS <--> KSO .085 .018 4.721 ***  
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OS <--> SP .205 .030 6.900 ***  

OS <--> RES .162 .029 5.610 ***  

OS <--> ICT .100 .020 5.027 ***  

OS <--> KSP .170 .028 6.142 ***  

OS <--> KSB .068 .017 4.079 ***  

OS <--> KSO .072 .019 3.702 ***  

SP <--> RES .248 .037 6.760 ***  

SP <--> ICT .088 .022 3.950 ***  

SP <--> KSP .234 .034 6.858 ***  

SP <--> KSB .100 .020 4.938 ***  

SP <--> KSO .049 .022 2.204 .028  

RES <--> ICT .086 .023 3.711 ***  

RES <--> KSP .205 .034 6.024 ***  

RES <--> KSB .081 .020 3.984 ***  

RES <--> KSO .052 .023 2.238 .025  

ICT <--> KSP .099 .022 4.477 ***  

ICT <--> KSB .088 .016 5.561 ***  

ICT <--> KSO .119 .019 6.293 ***  

KSP <--> KSB .114 .020 5.581 ***  

KSP <--> KSO .134 .024 5.674 ***  

KSB <--> KSO .091 .016 5.730 ***  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E: Structural Model 

Standardized Regression Weights 

   Estimate S.E. C.R. P Label 

KSB <--- ATB 0.34 0.08 3.08 0 H3a 

KSB <--- SN -0.12 0.1 -0.88 0.37 H3b 

KSB <--- PBC 0.74 0.32 2.82 0 H3c 

KSB <--- IC 0.08 0.11 0.71 0.46 H4a 

KSB <--- KF 0.10 0.08 0.95 0.33 H4b 

KSB <--- EM 0.37 0.16 2.14 0.04 H4c 

KSB <--- PVR -0.35 0.19 -1.79 0.07 H4d 

KSB <--- PR -0.29 0.11 -2.15 0.03 H4e 

KSP <--- OC -0.07 0.1 -0.84 0.42 H5a 

KSP <--- MS 0.34 0.09 4.3 *** H5b 

KSP <--- OS 0.20 0.1 2.25 0.03 H5c 

KSP <--- SP 0.25 0.09 2.73 0.01 H5d 

KSP <--- RES 0.14 0.08 1.72 0.09 H5e 

KSP <--- ICT 0.07 0.08 1.13 0.24 H6 

KSO <--- KSB 0.46 0.09 6.29 *** H1 

KSO <--- KSP 0.22 0.06 2.92 0 H2 
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