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Figure 3.1 

Questionnaire Design Process 

 

 

 

 

 

 

 

 

 

 

Source: Ticehurst and Veal, 2000, pg 144. 

 

 

 

3.6.6 Ethical Issues 

 

In this research, the ethical issues that may arise in relation to the 

researcher and the research participants have been taken into 

consideration. Issues about ethical principles in business research usually 

revolve around the following areas, as identified and laid down by Diener 

and Crandall (1978) (cited in Bryman and Bell, 2003, p 539): 

1. Whether there is harm to participants. 

2. Whether there is a lack of informed consent. 

3. Whether there is an invasion of privacy. 

4. Whether there is deception involved. 

 

The issue of harm to participants in this study was addressed by 

maintaining the confidentiality of records and anonymity of accounts. This 

confidentiality covers the identities and records of individuals and 

organizations (Bryman and Bell, 2003, p 539). 
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CHAPTER 4 

DATA ANALYSIS AND RESULTS 

 

4.1 INTRODUCTION 

This Chapter presents the results of the analyses of the survey data. A total of 200 

questionnaires were mailed to various construction business organisations in 

Malaysia (Table 4.1) but only 48 were received. Of these, only 42 or 21.0 % were 

completed and are used in the analyses. The sampling frame was obtained from 

the Association of Architects, Malaysia Directory 2006, the Association of 

Consulting Engineers, Malaysia Directory 2005 and contractor firms registered 

under Grade 7, in the Construction Industry Development Board, Malaysia 

Directory 2005. 

The Chapter contains seven (7) sections. The first section presents the 

introduction of the chapter, followed by the descriptive statistics of the variables 

referred to in the study. The third section contains the data analysis on the 

respondents’ profiles, their organisational backgrounds, and the summary 

statistics of variables incorporated in the study.  The fourth section discusses the 

evaluation of measurements used in the study, namely the reliability analysis and 

factor analysis (primarily the principal component analysis, PCA). In this section, 

findings from the principal component analyses were used to check the 

measurement of models in the study. The fifth and sixth sections contain the 

results of the hypothesis testing, primarily correlation analyses, and multiple 

regression analyses on specified equations. The last section concludes the chapter. 

 

4.2 DESCRIPTIVE STATISTICS 

In a research survey, descriptive statistics is normally used to gauge the profile of 

the sample characteristics. It provides the ‘feel’ for the data prior to undertaking 

further analyses on them. Generally, there are two fundamental reasons for doing 

so. Firstly, this is to check for outliers or abnormalities in the data array; coding 
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and data entry errors may be suspect and hence correction can be made prior to 

further data processing. Secondly, it is to check for unusually large amounts of 

missing data which may render the results of the analyses invalid or make it 

difficult to undertake in depth analyses without data modifications.  

The survey data were analysed using the Statistical Package for Social Sciences 

(SPSS version 14).  The SPSS output give descriptive statistics (see Appendix F1, 

F2 and F3) and histograms with superimposed normal curves for all nominal 

variables (Appendix F4). In this study, the scale variables include the nine (9) 

tools and approaches of knowledge sharing.  

The main assumption to be checked from each output is normality. This is done 

by carrying out a check on the skewness of the normal curve which must be 

within plus or minus one (Leech, Barett and Morgan, 2005. P.28) and that the 

kurtosis is within plus or minus 1.96 (Hair et.al., 1998: 73) for the variable to be 

at least approximately normal. The details of these are explained within the 

analyses of each variable in this chapter. 

 

4.3 DATA ANALYSIS  

This section will analyse the data in the study based on their respective Sections 

in the survey instrument.  Section A has five (5) questions on the respondent’s 

professional background, number of years of experience in construction industry, 

number of years as project manager, formal project management qualification and 

type. Section B covers the organizational background of the respondent business 

establishments or organisations. It has five (5) multiple-type questions and one (1) 

open-ended question. The section focuses on the size of organization (by 

employee numbers), the type of organisation, average yearly value of projects 

undertaken by the organisation, ISO certification and the knowledge sharing 

procedures in the organisation and one open-ended question specifying the type of 

knowledge sharing procedures and guidelines used by the organisation. Section C 

contains a set of 5 questions on each of the nine knowledge sharing tools under 

investigation by the study. Section D examines the frequency of knowledge 

sharing among the organisations in relation to the nine tools identified.  
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4.3.1 Organisational Profile  

The respondents for this study comprised architects, engineering design 

consultants and contractors involved in the construction industry in Malaysia. 

From Table 4.1 below, the majority of the respondents were contractors. The 

number of architects and engineers were about equal at 10 and 12 establishments 

respectively. The response rate from the contractors is the highest among the three 

at 33.3%, while those of the other two professional organisations were 14.3% and 

17.1% for architecture and engineering firms respectively. 

 

Table 4.1 

Type of Business Organisations Surveyed and Response Rate 

Type of Organisation Sample No. (n) % Population No.
1 

Response Rate (%) 

Architectural Consultants 10 23.8 70 14.3 

Engineering Consultants 12 28.6 70 17.1 

Contractors 20 47.6 60 33.3 

Total 42 100.0 200 21.0 

 

Note: 1  The Populations of the respective business organisations are based on randomly selected 

based on the Association of Architects, Malaysia Directory 2006, the Association of 

Consulting Engineers, Malaysia Directory 2005 and contractor firms registered under 

Grade 7, of the CIDB Directory 2005, as described in Chapter 3. 

 

In terms of professional background and trainings, the majority of the respondents 

(47.6%) were trained engineers, 23.8% contractors, 21.4% architects and only 

7.1% quantity surveyors. This is shown in Table 4.2 below. 

Table 4.2 

Professional Background and Training of Respondents 

No. Professional Background Frequency Valid Percent 

1. Architect 9 21.4 

2. Engineer 20 47.6 

3. Quantity Surveyor
1 3 7.1 

4. Contractor 10 23.8 

Total 42 100.0 

 

Note 1: The Quantity Surveyors responded to the study as Contractors 
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The survey indicated that the construction industry is anchored and managed by 

relatively young players. From Table 4.3 below, it is noted that about 29% of the 

respondents have less than 10 years of experience in the industry and 

cumulatively about 57.1% have less than 15 years of experience. Only 31% or 13 

out of the 42 respondents have more than 20 years of working experience in the 

industry. In general, the current construction industry is run by relatively young 

managers in terms of experiences in the Malaysian construction industry. There 

are pros and cons to this. On the one hand, being relatively young and possibly 

inexperienced, they will have to undergo steep learning curve and are less 

exposed to the finer details of the industry. However, they are risk takers and are 

more eager to bring in or experiment with new methods and practices and inject 

fresh ideas and innovations to the industry. On the other hand, their handicap 

would be their limited experience, limited social networking and stiff 

competitions from the more experienced and financially stronger competitors both 

within and outside the country. 

  

Table 4.3 

Number of Years of Experience in Construction Industry 

No. Years of Experience Frequency Valid Percent Cumulative Percent 

1. Less than 5  Years 4 9.5 9.5 

2. 5 - 10 Years 8 19.0 28.6 

3. 11 - 15 Years 12 28.6 57.1 

4. 16 - 20 Years 5 11.9 69.0 

5. More than 20 Years 13 31.0 100.0 

Total 42 100.0  

 

 

Table 4.4 

No. of Years as Project Manager 

No. Years as Project Manager Frequency Valid Percent Cumulative Percent 

1. Less than 5  Years 16 38.1 38.1 

2. 5 - 10 Years 13 31.0 69.0 

3. 11 - 15 Years 7 16.7 85.7 

4. 16 - 20 Years 4 9.5 95.2 

5. More than 20 Years 2 4.8 100.0 

Total 42 100.0  
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The study shows that 38.1% of the respondents have less than 5 years of 

experience as project managers and less than 69% has 10 years of experience. 

These managers are thus relative newcomers to the industry. The number of years 

as project managers reflects that decisions are made by relatively inexperienced 

staff or personnel which may have a negative impact on the industry. 

Consequently, this may affect the results of the study in as far as knowledge 

sharing is concern. However, the younger project managers are likely to be more 

forward-thinking and techno savvy than their older counterparts. 

 

 

Table 4.5 

Years of Experience in Construction Industry and as Project Manager 

Working Experience (in Years) 
Experience in Construction Industry Project Manager 

No. (%) No. (%) 

Less than 5  Years 
4 

(9.5) 

16 

(38.1) 

5 - 10 Years 
8 

(19.0) 

13 

(31.0) 

11 - 15 Years 
12 

(28.6) 

7 

(16.7) 

16 - 20 Years 
5 

(11.9) 

4 

(9.5) 

More than 20 Years 
13 

(31.1) 

2 

(4.8) 

Total 
42 

(100.0) 

42 

(100.0) 

 

Note: The numbers in brackets represent percentages (%) of the responses (n) 

 

Table 4.5 above show the respondent’s number of years of experience in the 

construction industry and as project managers. It is interesting to note that while 

42.9% of the respondents have more than 16 years of experience in the 

construction industry in the country, only 14.3% have similar years of experience 

as project manager in the industry itself. At the lower end of the experiential 

ladder, less than 10% of the respondents have experienced of five years or less in 

the industry and similarly about 38.1% as project managers with similar length of 

experience. Therefore, it may be inferred from the findings that the construction 

industry is driven and managed by managers who are new to the industry. In total, 
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69.0% have 10 years and less as project manager and only 28.6% with experience 

in the construction industry.  

 

 

Table 4.6 

Formal Project Management Qualification by Years of Experience in  

Construction Industry 

Formal Project Management 

Qualification 

Years of Experience in Construction Industry 
Total 

< 5   5 - 10 11 - 15 16 - 20 > 20 

YES 
2 

(50.0) 

4 

(50.0) 

3 

(25) 

3 

(60.0) 

3 

(23.1) 

15 

(35.7) 

NO 
2 

(50.0) 

4 

(50.0) 

9 

(75) 

2 

(40.0) 

10 

(76.9) 

27 

(64.3) 

Total 
4 

(100.0) 

8 

(100.0) 

12 

(100.0) 

5 

(100.0) 

13 

(100.0) 

42 

(100.0) 

Note: The numbers in brackets () refer to the percentage % within Years of Experience in 

Construction Industry 

 

 

Of the 42 business organisations surveyed, only 15 or 35.7% of the respondents 

possessed formal project management qualifications. The majority (64.3%) did 

not have any formal qualifications. Of the 15 respondents that have formal project 

management qualifications, only 6 or 40% are in the industry for less than 10 

years and another 6 or 40% have between 11-20 years of construction industry 

experience. Only 3 (out of 15) or 20% have more than 20 years construction 

industry experience. It is safe to infer that the good majority of the project 

managers have no formal project management qualification. This is a cause for 

concern especially in the interest of long term sustainability and viability of the 

industry as well as to the quality of the industry over the long term. 
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Table 4.7 

 Type of Qualifications of Project Managers 

 

Table 4.7 show the various types of qualification of project managers. About 13 

or 31% of the project managers have either a degree or professional membership 

in their respective professional bodies.  

 

 

Table 4.8 

Professional Background by Years of Experience in Construction Industry 

No. Professional 

Background 

Years Of Experience In Construction Industry Total 

  < 5  5 - 10  11 - 15 16 - 20 >20 

1. Architect 0
1 

0 4 2 3 9 

2. Engineer 1 4 3 3 9 20 

3. Quantity Surveyor
2 

2 0 1 0 0 3 

4. Contractor 1 4 4 0 1 10 

 Total 4 8 12 5 13 42 

 

Notes:  1.  The numbers represent the frequencies (n) of responses with respect to each of the 

      professional background of the respondents 

 2. The Quantity Surveyors responded as Contractors 

  

 

From Table 4.8, we can discern that most architects in the survey have more than 

11 years of experience in the construction industry as compared to engineers, 

surveyors and contractors.  

 

 

No. Type of Qualification Frequency Valid Percent Cumulative Percent 

1. Certificate 1 2.4 2.4 

2. Diploma 5 11.9 14.3 

3. Degree 6 14.3 28.6 

4. Professional Membership 7 16.7 45.2 

5. None / No Response 23 54.8 100.0 

 Total 42 100.0  
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4.3.2 Organisational Background  

 

As explained earlier in section 4.3.1, the organisations that participated in the 

survey are contractors (47.6%), Engineering firms (28.6%) and Architectural 

firms (23.8%). The details are shown in Table 4.1 and Figure 4.1 below. 

 

 

Figure 4.1 

Types of Business Organisations 

 

 

 

 

Table 4.9 

Organisation Size: Number of Employees 

No. No. of Employees Frequency Valid Percent Cumulative Percent 

1. Less than 10 3 7.1 7.1 

2. 10-100 34 81.0 88.1 

3. 101-1000 5 11.9 100.0 

 Total 42 100.0  

 

 

Most of the business organisations surveyed (Table 4.9) employed less than 100 

full-time employees which put them in a small business category. For instance, 37 

or 81% employed 100 or less staff or employees. Only 5 out of the 42 

establishments or 11.9% can be considered medium to large size firms. Being 

small business organisations, their practices, especially on knowledge sharing will 
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differ considerably when compared to those of the larger establishments. Hence, 

this observation will have significant impact on the practices reported in this 

study. Similarly, as seen in Table 4.10, professional firms tend to have smaller 

number of employees than contractors; their scope of work require less workers or 

staff compared to that of the contractors. 

 

Table 4.10 

Type of Organisation by Number of Employees  

No. Type of Organisation 
No. of Employees Total 

 Less than 10 10-100 101-1000 

1. 

 
Architecture 

2 

(66.7) 

8 

(23.5) 

0 

(9.0) 

10 

(23.8) 

2. 

 
Engineering 

0 

(.0) 

 

9 

(26.5) 

3 

(60.0) 

12 

(28.6) 

3. 

 
Contractor 

1 

(33.3) 

17 

(50.0) 

2 

(40.0) 

20 

(47.6) 

Total 
3 

(100.0) 

34 

(100.0) 

5 

(100.0) 

42 

(100.0) 

Note: The numbers in brackets refer to % within Size of Organisation (Employees) 

 

 

Table 4.11 

 Type of Organisation by ISO 9001:2000 Certification 

No. Type of Organisation 
ISO 9001:2000 Certified 

Total 
YES NO 

1. 

 
Architecture 

1 

(6.7) 

9 

933.3) 

10 

(23.8) 

2. 

 
Engineering 

5 

933.3) 

7 

(25.9) 

12 

928.6) 

3. 

 
Contractor 

9 

(60.0) 

11 

(40.7) 

20 

(47.6) 

Total 
15 

9100.0) 

27 

(100.0) 

42 

(100.0) 

Note: The numbers in brackets ( ) refer to % within Size of Organisation (Employees) 

 

 

Table 4.11 shows that the number of business organisations with ISO 9001:2000 

certification is very few as only 15 out of the 42 firms surveyed or 35.7%  are  
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ISO–certified organisations. The response to the requirements for the ISO 

certification is slow in gaining momentum and this should be addressed by the 

industry players. 

 

In terms of the average yearly project value of the firms surveyed, about 54.1% 

earned RM20 million or less (Table 4.12). These are essentially small size outfits 

in an industry controlled by a few big players. Table 4.13 shows the average 

yearly project value by the type of business organisation. From a cursory glance 

of the table, the contractors have higher yearly project value than the 

‘professional’ outfits namely the architects and engineers. 

 

Table 4.12 

Average Yearly Project value in Ringgits (RM) 

Project Value in (RM) Frequency Percent Valid Percent Cumulative Percent 

500,000 1 2.4 2.7 2.7 

2,000,000 2 4.8 5.4 8.1 

3,000,000 1 2.4 2.7 10.8 

4,000,000 1 2.4 2.7 13.5 

5,000,000 1 2.4 2.7 16.2 

8,000,000 1 2.4 2.7 18.9 

10,000,000 5 11.9 13.5 32.4 

15,000,000 4 9.5 10.8 43.2 

18,000,000 1 2.4 2.7 45.9 

20,000,000 3 7.1 8.1 54.1 

50,000,000 7 16.7 18.9 73.0 

60,000,000 1 2.4 2.7 75.7 

100,000,000 3 7.1 8.1 83.8 

200,000,000 2 4.8 5.4 89.2 

250,000,000 1 2.4 2.7 91.9 

600,000,000 1 2.4 2.7 94.6 

710,000,000 1 2.4 2.7 97.3 

800,000,000 1 2.4 2.7 100.0 

Total 37 88.1 100.0  

Missing System 5 11.9   

Total 42 100.0   
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Table 4.13 

Average Yearly Project value by Type of Organisation 

Project Value in (RM) 
Types of Organisation 

Total 
Architecture Engineering Contractor 

500,000 
0 

(.0) 

1 

(10.0) 

0 

(.0) 

1 

(2.7) 

2,000,000 1 

(11.1) 

1 

(10.0) 

0 

(.0) 

2 

(5.4) 

3,000,000 0 

(.0) 

1 

(10.0) 

0 

(.0) 

1 

(2.7) 

4,000,000 0 

(.0) 

0 

(.0) 

1 

(5.6) 

1 

(2.7) 

5,000,000 0 

(.0) 

0 

(.0) 

1 

(5.6) 

1 

(2.7) 

8,000,000 0 

(.0) 

1 

(10.0) 

0 

(.0) 

1 

(2.7) 

10000000 1 

(11.1) 

0 

(.0) 

4 

(22.2) 

5 

(13.5) 

15,000,000 1 

911.1) 

1 

(10.0) 

2 

(11.1) 

4 

(10.8) 

18,000,000 0 

(.0) 

0 

(.0) 

1 

(5.6) 

1 

(2.7) 

20,000,000 0 

(.0) 

0 

(.0) 

3 

(16.7) 

3 

(8.1) 

50,000,000 2 

(22.2) 

2 

(20.0) 

3 

(16.7) 

7 

(18.9) 

60,000,000 0 

(.0) 

0 

(.0) 

1 

(5.6) 

1 

(2.7) 

100,000,000 1 

911.1) 

1 

(10.0) 

1 

(5.6) 

3 

(8.1) 

200,000,000 2 

(22.2) 

0 

(.0) 

0 

(.0) 

2 

(5.4) 

250,000,000 0 

(.0) 

0 

(.0) 

1 

(5.6) 

1 

(2.7) 

600,000,000 1 

(11.1) 

0 

(.0) 

0 

(.0) 

1 

(2.7) 

710,000,000 0 

(.0) 

1 

(10.0) 

0 

(.0) 

1 

(2.7) 

800,000,000 0 

(.0) 

1 

(10.0) 

0 

(.0) 

1 

(2.7) 

Total 9 

(100.0) 

10 

(100.0) 

18 

(100.0) 

37 

(100.0) 

Note: The figures in brackets ( ) represent % within Types of Organisation 
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Table 4.14 

Type of Organisation by Formal Procedures for Project Knowledge Sharing 

No. Type of Organisation 
Formal Procedures for Project Knowledge Sharing 

Total 

YES NO 

1. Architecture 
1 

(7.7) 

9 

(31.0) 

10 

(23.8) 

2. Engineering 
5 

(38.5) 

7 

(24.1) 

12 

928.6) 

3. Contractor 
7 

(53.8) 

13 

(44.8) 

20 

(47.6) 

Total 
13 

(100.0) 

29 

(100.0) 

42 

(100.0) 

Note:  The figures in brackets ( ) represent the percentage (%) within organizations 

having Formal Procedures or Guidelines for Project Knowledge Sharing 

 

 

 

About a third (30.9%) of the organisations in the survey indicated that they have 

formal procedures or guidelines for project knowledge sharing. The rest (about 

70%) did not have knowledge sharing procedures or guidelines in place for their 

organisations.  They seem to be operating on their own with limited assistance 

from the others in undertaking their business operations. 

 

Table 4.15 shows the responses from the respondents regarding the types of 

knowledge sharing procedures and guidelines used by their respective 

organisations. It is noted that out of the 42 respondents, 9 respondents (21.4%) 

responded to question B6 which is ... ‘If Yes, please specify the type of Knowledge 

Sharing Procedures and Guidelines Used’. Their comments are summarised in the 

Table 4.15 below.  
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Table 4.15 

Type of Knowledge Sharing Procedures and Guidelines Used 

No. Comments from Respondents 

1. Based on Architectural Practice 

2. Community of Practice and databank 

3.  EMS 

4. JKR and Board of Engineers 

5. Engineering workshop, internet 

6. Mentoring system, formal training courses, job swap, regular discussions / brain storming 

7. Quarry manual system 

8. Standard policy and procedures 

9. Never 

 

Those responding to the question indicated that there are some forms of 

guidelines or procedures that they follow with the exception of one which stated 

that they never have any form of guidelines or procedures in place. 

 

4.3.3 Descriptive Statistics of Variables 

The measurements on the skewness and kurtosis of the variables in Sections A 

and B of the questionnaire are found in Appendix F1. The descriptive statistics on 

the independent variables of the study (Section C and D of the questionnaires) are 

found in Appendices F2 and F3. Appendix F4 (histograms) shows the normality 

of the curves explaining the skewness and kurtosis of each of the explanatory and 

independent variables. 

The results of the cross tabulations on the relationship between the knowledge 

sharing tools and the improvement of designer construction knowledge in the 

crucial knowledge areas, based on the 5-point Likert scales are shown in 

Appendix F5. As can be observed from these tables, the majority of the 

respondents indicated that they either agree (Scale 4) or strongly agree (Scale 5) 

that the application of the various knowledge sharing tools improve the designer 

construction knowledge in respect of the crucial construction knowledge areas 

under study.  
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4.4 EVALUATION OF MEASUREMENTS IN THE STUDY 

 

To evaluate the measurements, two critical tests were performed, namely, the 

reliability analysis and factor analysis. These preliminary assessments allow the 

data to be properly evaluated and validated prior to further analysis of the 

psychometric properties of the scales used in the variables to measure the key 

constructs. 

 

 

4.4.1 Reliability Analysis 

 

When using scales in a study, it is vital to check if the scales used are reliable. In 

other words, it is imperative that the internal consistency of the scales be tested 

and ascertained first. Reliability analysis procedure provides information about 

the relationship between individual items in the scale to see if the items used in 

the scale ‘hang together’. The Cronbach’s alpha coefficient test is used. Ideally 

the alpha value must be above 0.7 (Pallant, J., 2004; Hair et al, 1998, p118). 

When the number of items is less than ten (short scales), it is more appropriate to 

report their mean inter-item correlations. According to Briggs and Cheek (1986) 

an optimal range for the inter-item correlation must be between 0.2 and 0.4.  

 

 

4.4.1.1 Cronbach’s alpha for Application of Research Collaboration 

(RC) and ‘improved designer construction knowledge’  
 

In Appendix F6.1 the Cronbach’s alpha is calculated for the research collaboration 

(RC) and the five (5) ‘improved designer construction knowledge’ constructs of 

RC-KOPP, RC-KCB, RC-KPO_MO, RC-TDK and RC-KPSS. The first table 

shows the case processing summary with a total of 42 items or variables and no 

missing data. The second table of reliability statistics indicates that the 

Cronbach’s alpha based on unstandardized items is 0.766. The Cronbach’s alpha 

value for the standardized items is higher by 2 basis points at 0.768. Thus, the 

alpha values obtained are higher than the minimum recommended value of 0.7. 

For most studies the standardized alpha value is adopted when the items in the 
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scale have quite different means and deviations. The third table shows that the 

items in the scale have similar means and standard deviations and hence the 

Cronbach’s alpha value based on the unstandardized items is applicable in this 

analysis. The mean score for RC-TDK is the highest (4.40) of all the 5 latent 

constructs under the research and collaboration variable, with RC-KCB and RC-

KPSS having a similar score of 4.14. 

 

Table 4 of Appendix F6.1 the SPSS reliability analysis output shows the inter-

item correlations of each item in the scale with every other items being analysed.  

A higher correlation value denotes higher correlation among the respective items.  

Table 5 of Appendix F6.1 shows the table giving the mean, minimum, maximum, 

range and variance of the items means and inter-item correlations. Table 6 shows 

the summary of descriptive statistics for the scale as sum of the five (5) research 

collaboration (RC) items. The mean of 20.69 is the average of all the 5-items 

summated scale score for the 42 subjects or cases in the study. 

 

The final Table 7 shows the item-total statistics. This table provides five pieces of 

critical information for each item in the scale. From the table, the two most 

beneficial statistics to take note are the ‘Corrected Item-Total Correlation’ and the 

last column of ‘Cronbach’s Alpha if item Deleted’. The former is the correlation 

of each specific item with the summated scale score where as the last column 

show the value of the Cronbach’s alpha if the item be deleted from the analysis. 

For example deleting the RC-TDK would give the new coefficient alpha value of 

0.768. In this particular case there is no improvement in the Cronbach’s alpha 

value. Generally, deleting an item with lower alpha coefficient makes the alpha 

increase, but the improvement would be minimal since alpha value is based on the 

number of items as well as their average inter-correlations. If the item-total 

correlation is negative or too low (less than 0.30), it is recommended to either 

modify or delete such items (Leech, Barrett and Morgan, 2005:67). From the 

SPSS output in Table 7 of Appendix F6.1, it is noted that no items have item-total 

correlation less than 0.30. However, if such item exists for the subsequent 

variables it will be deleted from the scale to improve the alpha coefficient value.  
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From the analysis presented above, the application of research collaboration (RC) 

has good internal consistency, with a Cronbach’s alpha coefficient of 0.766.  

 

4.4.1.2 Cronbach’s alpha for Application of Conferences and Seminars 

(CS) and’ improved designer construction knowledge’ 
 

In Appendix F6.2 the Cronbach’s alpha is examined for the application of 

conferences and seminar (CS) in relation to the five (5) ‘improved designer 

construction knowledge’ constructs of CS-KOPP, CS-KCB, CS-KPO_MO, CS-

TDK and CS-KPSS. Table 2 of reliability statistics indicates that the Cronbach’s 

alpha based on unstandardized items is 0.750. The Cronbach’s alpha value for the 

standardized items is higher by 8 basis points at 0.758. Thus, the alpha values 

obtained are higher than the minimum recommended value of 0.7. Table 3 shows 

that the items in the scale have similar means and standard deviations and hence 

the Cronbach’s alpha value based on the unstandardized items is applicable to this 

analysis. The mean score for CS-TDK and CS-KPO_MO is the highest (3.90) of 

all the five (5) latent constructs under the conferences and seminars (CS) variable 

and CS-KOPP has the lowest mean score of 3.74. 

 

Table 6 shows the summary of descriptive statistics for the scale as sum of the 

five (5) conferences and seminars (CS) items. The mean of 19.26 is the average of 

all the 5-items summated scale score for the 42 subjects or cases in the study. 

From Table 5 of item-total statistics, no item in the corrected item-total 

correlation column has a value lower than 0.30. Thus, in the last column, no items 

can be deleted to increase the reliability measures above what is already obtained 

denoting that the scale rightfully measures what it is supposed to measure 

consistently. 

 

From the analysis presented above, the application of conferences and seminars 

(CS) has good internal consistency, with a Cronbach’s alpha coefficient of 0.750.  
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4.4.1.3 Cronbach’s alpha for Application of Brainstorming (BS) and 

‘improved designer construction knowledge’ 
 

The Cronbach’s alpha in Appendix F6.3 examined the application of 

brainstorming (BS) in relation to the five (5) ‘improved designer construction 

knowledge’ constructs as shown in the previous analysis. The reliability statistics 

in Table 2, indicates that the Cronbach’s alpha based on unstandardized items is 

0.831. The Cronbach’s alpha value for the standardized items is higher by 3 basis 

points at 0.834. The mean score for BS-KCB (Table 3) has the highest mean 

(3.98) with BS-KPSS has the lowest mean score of 3.83. 

 

The mean of 19.52 (Table 6) is the average of all the 5-items summated scale 

score for the 42 subjects. From the Table 5 of item-total statistics, no items in the 

corrected item-total correlation column has a value lower than 0.30. Thus, in the 

last column no items can be deleted to increase the reliability measures.  

 

From the analysis presented above, the application of brainstorming (BS) has 

good internal consistency, with a Cronbach’s alpha coefficient of 0.831.  

 

 

4.4.1.4 Cronbach’s alpha for Application of Job Rotation and 

Observation (JR) and ‘improved designer construction 

knowledge’ 
 

In Table 2 of Appendix F6.4, the Cronbach’s alpha test for the application of job 

rotation and observation (JR) shows alpha coefficient based on unstandardized 

items is 0.876. The Cronbach’s alpha value for the standardized items is higher by 

a single point at 0.877. The mean score for JR-TDK is the highest at 3.88 (see 

Table 3) while JR-KOPP has the lowest mean score of 3.71. The mean of 18.93 is 

the average of all the 5-items summated scale score for the 42 subjects. From the 

Table 5, of item-total statistics, no item in the corrected item-total correlation 

column has a value lower than 0.30. Thus, in the last column no items can be 

deleted to increase the reliability measures.  
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From the analysis presented above, the application of job rotation and observation 

(JR) has good internal consistency, with a Cronbach’s alpha coefficient of 0.876.  

 

 

4.4.1.5 Cronbach’s alpha for Application of Communities of Practice 

(COP) and ‘improved designer construction knowledge’ 
 

The Cronbach’s alpha for the application of Communities of Practice (COP) 

Table 2 of Appendix F6.5, based on unstandardized items is 0.932. The 

Cronbach’s alpha value for the standardized items is similarly scored. The mean 

score (Table 3) for COP-KOPP and COP-KPSS are the highest at 3.86 while 

COP-KPO_MO has the lowest mean score of 3.67. 

  

The mean of 18.93 is the average of all the 5-items summated scale score for the 

42 subjects. From the Table 5 of item-total statistics, no items in the corrected 

item-total correlation column has a value lower than 0.30. Thus, in the last 

column no items can be deleted to increase the reliability measures.  

  

From the analysis presented above, the application of Communities of Practice 

(COP) has good internal consistency, with a Cronbach’s alpha coefficient of 

0.932.  

 

 

4.4.1.6 Cronbach’s alpha for Application of Intranet (ITNET) and 

‘improved designer construction knowledge’  
 

Appendix F6.6 shows the reliability test statistics for the domain of ITNET. For 

the application of Intranet (ITNET), the reliability statistics indicates that the 

Cronbach’s alpha based on unstandardized items is 0.853 as shown in Table 2. 

The Cronbach’s alpha value for the standardized items is higher by 1 basis point 

at 0.854. From Table 3, the mean score for ITNET-KOPP and ITNET-TDK are 

the highest at 3.88 while ITNET-KCB has the lowest mean score of 3.67.  
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The mean of 18.90 (Table 6) is the average of all the 5-items summated scale 

score for the 42 subjects. From the Table 5 of item-total statistics, no item in the 

corrected item-total correlation column has a value lower than 0.30. Thus, in the 

last column no items can be deleted to increase the reliability measures.  

 

From the analysis presented above, the application of Intranet (ITNET) has good 

internal consistency, with a Cronbach’s alpha coefficient of 0.853.  

 

 

4.4.1.7 Cronbach’s alpha for Application of Database Systems (DBS) and 

‘improved designer construction knowledge’  
 

Appendix F6.7 shows the results of the reliability analysis for the relationship of 

the application of Database Systems (DBS) and the five (5) improved designer 

construction knowledge constructs. The reliability statistics indicates that the 

Cronbach’s alpha as shown in Table 2, based on unstandardized items is 0.895. 

The Cronbach’s alpha value for the standardized items is higher by 3 basis points 

at 0.898. The mean score for DBS-KCB has the highest mean (4.10) with DBS-

KOPP having the lowest mean score of 3.90 (see Table 3). 

 

The mean of 19.95 (Table 6) is the average of all the 5-items summated scale 

score for the 42 subjects. From Table 5 of item-total statistics, no item in the 

corrected item-total correlation column has a value lower than 0.30. Thus, in the 

last column no items can be deleted to increase the reliability measures.  

 

From the analysis presented above, the application of brainstorming (BS) has 

good internal consistency, with a Cronbach’s alpha coefficient of 0.895 as shown 

in Table 2 of Appendix F6.7.  
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4.4.1.8 Cronbach’s alpha for Application of Document Management 

Systems (DMS) and ‘improved designer construction knowledge’  
 

The Cronbach’s alpha is examined for the application of Document Management 

Systems (DMS) and the five (5) ‘improved designer construction knowledge’ 

constructs. The reliability statistics as shown in table 2 of Appendix 6.8 indicates 

that the Cronbach’s alpha based on unstandardized items is 0.899. The 

Cronbach’s alpha value for the standardized items is higher by 2 basis points at 

0.901. DMS-KOPP has the highest mean score of 4.02 and DMS-KPSS has the 

lowest mean score of 3.86 as shown in Table 3 of the Item Statistics table. 

  

The mean of 19.69 (Table 6) is the average of all the 5-items summated scale 

score for the 42 subjects. From Table 5 of item-total statistics, no item in the 

corrected item-total correlation column has a value lower than 0.30. Thus, in the 

last column no items can be deleted to increase the reliability measures.  

 

From the analysis presented above, the application of Document Management 

Systems (DMS) has good internal consistency, with a Cronbach’s alpha 

coefficient of 0.899 as shown in Table 2 of Appendix F6.8.  

 

 

 

4.4.1.9 Cronbach’s alpha for Application of Electronic Discussion Forum 

(EDF) and ‘improved designer construction knowledge’  
 

In Appendix F6.9, the Cronbach’s alpha is examined for the application of 

Electronic Discussion Forums (EDF) and the five (5) ‘improved designer 

construction knowledge’ constructs. The reliability statistics indicates that the 

Cronbach’s alpha based on unstandardized items is 0.923 as shown in table 2. The 

Cronbach’s alpha value for the standardized items is higher by 1 basis point at 

0.924. Table 3 shows that EDF-TDK has the highest mean (3.71) while EDF-

KOPP has the lowest mean score of 3.50. 

  

The mean of 17.83 (Table 6) is the average of all the 5-items summated scale 

score for the 42 subjects. From Table 5 of item-total statistics, no items in the 



101 
 

corrected item-total correlation column has a value lower than 0.30. Thus, in the 

last column no items can be deleted to increase the reliability measures.  

 

From the analysis presented above, the application of Electronic Discussion 

Forums (EDF) has good internal consistency, with a Cronbach’s alpha coefficient 

of 0.923.  

 

4.4.1.10 Cronbach’s alpha for Frequency of Knowledge Sharing (FKS) 

with respect to the designated constructs covering the 

independent and dependent variables.  

 

The Cronbach’s alpha is examined for the ‘Frequency of Knowledge Sharing’ 

(FKS) variable against the nine (9) ‘construction knowledge sharing approaches’ 

constructs in RC, CS, BS, JR, COP, ITNET, DBS, DMS, EDF as well as  

I_Design Knowledge. The reliability statistics as shown in Table 2 of Appendix 

F6.10, indicates that the Cronbach’s alpha based on unstandardized items is 0.918. 

The Cronbach’s alpha value for the standardized items is higher by 3 basis points 

at 0.925. The highest mean score as shown in Table 3 is 3.7 for I_Design 

Knowledge and FKS-EDF has the lowest mean score of 2.64.  

 

The mean of 31.877 (Table 6)  is the average of all the 10-items summated scale 

score for the 42 subjects. From Table 5 of item-total statistics, no items in the 

corrected item-total correlation column has a value lower than 0.30. Thus, in the 

last column no items can be deleted to increase the reliability measures. 

 

 

4.4.1.11 Cronbach’s alpha for Overall Construct  

 

The reliability statistics for the overall construct indicates that the Cronbach’s 

alpha of 0.946 based on unstandardized items as seen from Table 2 of Appendix 

F6.11. The Cronbach’s alpha value for the standardized items is higher by 4 basis 

points at 0.950. The mean score for the overall reliability analysis for the scaled 

variables of study’s construct is 205.305 with a variance of 463.221 for 55 items 

(see Table 4). 
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From Table 3 of Appendix F6.11 on item-total statistics, there are several items in 

the corrected item-total correlation column have values lower than 0.30. These 

items are CS-TDK, BS-KOPP, BS-KCB and BS-KPSS. However, removing these 

items did improve the alpha coefficient slightly as seen from the Table 4.16 

below.  

 

 

 Table 4.16 

 Summary of Reliability Analysis 

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items 

.948 .951 51 

 

 

From the analysis presented above, the overall reliability analysis for the whole 

study (scale measurements) has good internal consistency, with a Cronbach’s 

alpha coefficient reported of 0.946.  

 

Table 4.17 

 Summary of Reliability Analysis for the Knowledge Sharing Construct 

Construct Cronbach’s alpha 

Research collaboration (RC) 0.766 

Conferences and Seminars (CS) 0.750 

Brainstorming (BS) 0.831 

Job Rotation and Observation (JR) 0.876 

Communities of Practice (COP) 0.932* 

Intranet (ITNET) 0.853 

Database Systems (DBS) 0.895 

Document Management Systems (DMS) 0.899 

Electronic Discussion Forum (EDF) 0.923* 

Frequency of Knowledge Sharing (FKS) 0.918* 

Overall Construct 0.946* 

Corrected Overall Construct 0.948* 

 

It is important to note that by deleting the items with the lowest corrected item-

total correlation score of 0.30 did improve the reliability of some constructs as 

shown in with the asterisks (*) above. These items are Communities of Practice 

(COP), Electronic Discussion Forum (EDF), Frequency of Knowledge Sharing 



103 
 

(FKS) and the overall or total variables in the construct. A Cronbach’s alpha of 

more than 0.90 means that the scale items are probably repetitive or that there are 

more items in the scale than what is needed for a reliable measure of the construct. 

As shown in Table 4.17 above, the Cronbach’s alpha is greater than the threshold 

of 0.7, which means that most of the items in the scale are highly correlated with 

most of the other items and hence will fit into the psychometric scale used in this 

study. 

 

 

4.4.2  Factor Analysis 

 

Factor analysis is a data reduction technique by taking a large set of variables and 

look for a way that the data may be ‘reduced’ or summarised using a smaller set 

of factors or components. In this study, the principal component analysis (PCA) is 

used. The primary purpose of applying the PCA is to try to determine a relatively 

small number of variables used to convey as much information as possible in the 

observed variables (Leech, Barrett and Morgan, 2005:76) 

 

 

4.4.2.1   PCA on Scale Variables 

 

Appendix F7 shows the output for all scale variables. To analyse the output, 

rotation is usually necessary to assist with the interpretation of the factors. A 

correlation coefficient of 0.3 and above is sought when analysing the result. If 

none is detected in the correlation matrix then the use of factor analysis is 

considered. It is vital to check the Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy (KMO) value which must not be less than 0.6. The Barlett’s Test of 

Sphericity value must be significant at p-value of 0.05 or smaller.   

 

The nine (9) knowledge sharing tools were subjected to the PCA using SPSS. The 

correlation matrix (Appendix F7), revealed the presence of many coefficients with 

values of 0.3 and above. The Kaiser-Meyer-Olkin value was 0.844, exceeding the 

recommended value of 0.6 (Kaiser, 1970, 1974) and the Barlett’s test of 
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Sphericity (Barlett, 1954) reached statistical significance 0.001, supporting the 

factorability of the correlation matrix. However, none of the eigenvalues exceeded 

1.0. A similar analysis is obtained for the overall construct and the results can be 

seen from Appendix F7.  

 

 

4.4.3 Analysis of the Main Constructs With Respect To ‘Improved 

Designer Construction Knowledge’ 
 

The Table 4.18 below shows the mean differences of knowledge sharing tools 

with respect to the various crucial construction knowledge areas identified in the 

study. For the purpose of the analysis, the knowledge sharing tools are categorised 

into non IT-based tools comprising Research Collaboration (RC), Conferences 

and Seminars (CS), Brainstorming (BS), Job Rotation and Observation (JR) and 

the Community of Practice (COP). The IT-based tools are Intranet (ITNET), 

Database Systems (DBS), Document Management System (DMS) and Electronic 

Discussion Forums (EDF). Overall mean differences show that RC scores higher 

than all the other non IT-based tools against TDK, scoring 4.405 out of the 

maximum 5.0 score value.  

 

The IT-based tools show mixed results with the highest score of 4.095 for DBS 

against KCB.  The use of EDF generally scores lower for all crucial construction 

knowledge areas considered. The graphs (Figure 4.2 and Figure 4.3) below 

compare the respondents’ responses pertaining to the frequency with which the 

various tools are adopted for the sharing of crucial construction knowledge.  
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Table 4.18 

Mean Differences of Crucial Construction Knowledge areas for both IT and  

Non IT-Based Tools 

 

Knowledge Sharing Tools 
Crucial Construction Knowledge Areas  

KOPP KCB  KPO_MO TDK KPSS 

Non IT-Based: 

Research Collaboration (RC) 4.000 4.143 4.000 4.405 4.143 

Conferences and Seminars (CS) 3.738 3.857 3.905 3.905 3.857 

Brainstorming(BS)  3.857 3.976 3.929 3.929 3.833 

Job Rotation and Observation (JR) 3.714 3.690 3.619 3.881 3.738 

Community of Practice (COP) 3.857 3.762 3.667 3.786 3.857 

IT-Based:  

 Intranet (ITNET)  3.881 3.667 3.738 3.881 3.738  

 Database Systems (DBS) 3.905 4.095 3.952 4.048 3.952  

 Document Management System (DMS)  4.024 3.929 3.929 3.952 3.857  

 Electronic Discussion Forums (EDF) 3.500 3.548 3.548 3.714 3.524  

Notes:  Figures refer to mean values of the respective Knowledge Sharing Tools with the 

respective crucial construction knowledge areas considered. 

Crucial Construction Knowledge Areas 

KOPP  Knowledge of Organisational Processes and Procedures 

KCB   Knowledge of Client Business 

KPO_MO Knowledge to Predict Outcomes and Motivate Others 

TDK  Technical or Domain Knowledge of design 

KPSS  Knowledge of People with Skills for Specific tasks 
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Figure 4.2 

Mean Differences of Crucial Construction Knowledge Areas and Non IT-Based 

Tools 

 

 

 

From the Figure 4.2 above, research collaboration is ranked highest, followed by 

brainstorming, and attendance at conferences and seminars. However, both job 

rotation and observation and community of practice ranked below the other tools 

used.  
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Figure 4.3 

Mean Differences of Crucial Construction Knowledge Areas and IT-Based Tools 

 

 

 

For the IT-based tools, database systems and document management systems 

fared much higher in terms of application than intranet and electronic discussion 

forums. 

 

The details of responses to each of the questions pertaining to the relationship 

between ‘improved designer construction knowledge’ with respect to the crucial 

construction knowledge areas and the various knowledge sharing tools are shown 

in the respective tables in Appendix F5. 
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Table 4.19 below shows the frequency of use of the various knowledge sharing 

tools by the organizations. 

 

 

Table 4.19 

Knowledge Sharing Tools/Approaches and Frequency of Knowledge Sharing 

Among Organizations 

Knowledge Sharing Tools 

Frequency of Knowledge Sharing 

Total 
Almost 

Never 
Rarely Sometimes Quite Often 

Alway

s 

 

Research Collaboration 

3 

(7.1) 

6 

(14.3) 

15 

(35.7) 

14 

(33.3) 

4 

(9.5) 

42 

(100.) 

Conference and Seminars 
4 

(9.5) 

6 

(14.3) 

13 

(31.0) 

16 

(38.1) 

3 

(7.1) 

42 

(100.) 

Brainstorming 
2 

(4.8) 

7 

(16.7) 

14 

(33.3) 

15 

(35.7) 

4 

(9.5) 

42 

(100.) 

Job Rotation and Observation 
3 

(7.1) 

11 

(26.2) 

13 

(31.0) 

14 

(33.3) 

1 

(2.4) 

42 

(100.) 

Communities of Practices 

(COPs) 

1 

(2.4) 

7 

(16.7) 

16 

(38.1) 

16 

(38.1) 

2 

(4.8) 

42 

(100.) 

Intranets 
4 

(9.5) 

9 

(21.4) 

13 

(31.0) 

15 

(35.7) 

1 

(2.4) 

42 

(100.) 

Database Systems 
4 

(9.5) 

7 

(16.7) 

11 

(26.2) 

17 

(40.5) 

3 

(7.1) 

42 

(100.) 

Document Management Systems 
3 

(7.1) 

6 

(14.3) 

11 

(26.2) 

17 

(40.5) 

5 

(11.9) 

42 

(100.) 

Electronic Discussion Forums 
7 

(16.7) 

12 

(28.6) 

12 

(28.6) 

11 

(26.2) 
- 

42 

(100.) 

 

Note: The figures in brackets ( ) show the percentage of the row data to the total figure.  
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Table 4.20 

Summary Statistics of Tools/Approaches of Knowledge Sharing Among 

Organizations 

Knowledge 

Sharing Tools 

SUMMARY STATISTICS 

Mean M.S. E. S.D Median Mode Variance Skewness Kurtosis Range Maximum 

Research 

Collaboration 

3.24 .163 1.0

55 

3.00 3 1.113 -.374 -.206 4 5 

Conference 

and Seminars 

3.19 .168 1.0

87 

3.00 4 1.182 -.518 .365 4 5 

Brainstorming 3.29 .157 1.0

19 

3.00 4 1.038 -.326 -.293 4 5 

Job Rotation 

and 

Observation 

2.98 .154 1.0

0 

3.00  .999 -.258 -.748 4 5 

Communities 

of Practice 

(COP) 

3.26 .137 .88

5 

3.00 3
a 

.783 -.332 -.150 4 5 

Intranets 3.00 .160 1.0

36 

3.00 4 1.073 -.415 -.683 4 5 

Database 

Systems 

3.19 .171 1.1

10 

3.00 4 1.231 -.509 -.520 4 5 

Document 

Management 

Systems 

3.36 .170 1.1

00 

4.00 4 1.211 -.540 -.296 4 5 

Electronic 

Discussion 

Forums 

2.64 .163 1.0

55 

3.00 2
 a
 1.113 -.135 1.170 3 4 

 

Notes:  a =  Multiple modes exist. The smallest value is shown 

 M.S.E =  Mean Std. Error 

 S.D =  Std. Deviation 

 N =  42, no missing cases observed 

 

Frequency Range: 1 = Almost Never, 2 = Rarely, 3 = Sometimes, 4 = Quite Often, and 5 = 

Always. . 

 

 

The respondents were also asked to provide their comments to the open-ended 

question as to how they would propose to improve the designer construction 

knowledge in the industry in Malaysia. From the answers given, most project 

managers emphasized the need for practical or hands-on methods, or learning by 

doing since most projects have specific problems and solutions that are not 

generic in nature that can be tackled merely by using past experiences or text-

book approaches to problem solving. These are tabulated in Appendix F8.  
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4.5 HYPOTHESIS TESTING 

 

The research questions, the variables used and the hypotheses had been presented 

in Chapter 1. To test the hypotheses, the study used the correlation analysis 

procedure to test whether the data support the hypothesized relationships. 

Correlation analysis is used to describe the strength and the direction of the linear 

relationship between two variables, the dependent variable (DV) and the 

independent variables (IVs).  

In this study, the procedure for obtaining and interpreting a Pearson product-

moment correlation coefficient (r) is used as the study deals with interval level or 

continuous variables. The Pearson correlation coefficients (r) take the value of -1 

to +1 denoting a negative or positive correlation of relationship between the IV 

and DV. If the value of r is positive, it mean that as one variable increases, the 

other will increase too and vice versa for the negative correlation. The size of the 

absolute value, gives an indication of the strength of the relationship.  A perfect 

correlation of 1 or – 1 indicates that the value of one variable can be determined 

exactly by knowing the value on the other variable. A correlation 0 means that 

there is no relationship existing between the two variables. When interpreting the 

values of the coefficient r, a number of issues have to be borne in mind. These 

include the effect of non-linear relationship, outliers, restriction of range, 

correlation versus causality and statistical versus practical significance. The 

assumption of normality is crucial in the interpretation of the correlation results. 

The values of the two variables involved in the analysis must be approximately 

normally distributed. When variables are not normally distributed, the Spearman’s 

rank-order correlation is a more appropriate measure to use.    

Cohen (1988) suggest the following guidelines in the interpretation of the value of 

the Pearson correlation (r), 

r = .10 to .29 small, 

r = .30 to .49 medium, and 

r = .50 to 1.0 large 
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By squaring the correlation (r) -  we get the coefficient of determination, the r
2,
 

and then multiplying by 100 to determine the percentage of the variability shared 

between the two variables. Thus we can say variable X shares about Y per cent of 

its variability with variable Z. The level of significance (Sig. 2 tailed) is used in 

the analysis even though the hypotheses above are unidirectional. This is to check 

for the actual situation depicted by the data. It is worth noting that the significance 

r is strongly influenced by the sample size.  

 

4.5.1  Hypothesis 1:  

 

 

 

 

Table 9.1 of Appendix F9, shows the relationship between application of research 

collaboration (RC), (as measured by RC-KOPP, RC-KCB, RC-KPO_MO and 

RC-KPSS and RC-TDK) and ‘improved designer construction knowledge’ (as 

measured by I_Design Knowledge), as investigated by using Pearson product-

moment correlation coefficient (r). Preliminary analyses were performed to ensure 

no violation of the assumptions of normality, linearity and homoscedasity. Only 

correlations significantly different from zero (0) at the 5% (*) or 1% (**) levels of 

significance are shown.  

 

For the research collaboration approach, the overall results show that there are 

strong positive correlations with the ‘improved designer construction knowledge’ 

(I_Design Knowledge) for all of the five supporting variables (latent variables).  

For instance, there is a strong positive correlation between the (I_Design 

Knowledge) and RC-KCB [r = .568, n=42, p<.001 at 2-tailed). Thus, through 

research collaboration, there is an improvement in the designers’ knowledge of 

client’s business and how to interpret business requirements into technical 

specifications for the construction team. The above hypothesis is supported by 

result of the correlation analysis. In other words, we accept the null hypothesis 

that there is a positive relationship between the application of research 

collaboration (RC) and ‘improved designer construction knowledge’ in as far as 

H1 There is a positive relationship between the applications of 

research collaboration and improved designer construction 

knowledge 
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knowledge of the client business is concerned. The correlation between research 

collaboration (RC) and ‘improved designer construction knowledge’ in respect of 

technical domain knowledge show a lower r of .372 with p-value of 0.015. All 

other constructs show a strong relationship between the variables in the research 

collaboration domain. 

 

 

4.5.2  Hypothesis 2:  

 

 

 

The correlations between the application of conferences and seminars (CS) with 

respect to the five crucial construction knowledge areas and ‘improved designer 

construction knowledge’ (I_Design Knowledge) is shown in Table 9.2 of 

Appendix F9. It can be seen that the relationships between the constructs as 

measured by the CS-KOPP, CS-KCB, CS-KPO_MO and CS-KPSS and CS-TDK 

and ‘improved designer construction knowledge’ (as measured by I_Design 

Knowledge) shows strong positive correlations between them.  From the results of 

the correlation analysis, the highest correlation or strongest relationship between 

CS and I_Design Knowledge is that with respect to CS-KPO_MO [r = .605, n=42, 

p<.001 at 2-tailed). There seems to be no change or difference in the value of r 

coefficients using the 1-tailed test. Thus, the role of seminars and conferences 

with respect to equipping oneself with the knowledge to predict outcomes, 

manage teams and focus on clients and how to motivate others ranked highest in 

terms of improving the designer construction knowledge. This is crucial as 

seminar and conferences provide the venue for the organizations to network and 

learn more about the industry. With the exception of CS-KCB and CS-TDK, the 

other variables have strong scores with respect to the ‘improved designer’ 

construction knowledge’ domain. The results thus support the hypothesis that 

there is a positive relationship between the application of conferences and 

seminars (CS) and ‘improved designer construction knowledge’.  

 

H2 There is a positive relationship between the applications of 

conferences and seminars and improved designer construction 

knowledge. 
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4.5.3  Hypothesis 3:  

 

 

 

 

From Appendix F9, Table 9.3, it can be seen that the application of brainstorming 

(BS) approach has mixed results when evaluated against ‘improved designer 

construction knowledge’. Only two of the five constructs, BS KPO_MO and BS-

TDK have strong and positive relationships with the ‘application of 

brainstorming’ domain. Brainstorming seems to have insignificant effect on 

improving the designers’ construction knowledge in as far as knowledge of 

organizational processes and procedures (KOPP), knowledge of client’s business 

(KCB) and know-who knowledge of people with the skills for a specific task and 

knowledge of the abilities of suppliers and subcontractors (KPSS). These three 

hypothesized relationships are not supported by the results of the correlation 

analysis.  

 

 

4.5.4  Hypothesis 4:  

 

 

 

The correlation matrix between the application of job rotation and observation and 

improved designer construction knowledge is shown in Table 9.4 of Appendix F9. 

Overall, there are strong positive correlations between the I_Design Knowledge 

with respect to KOPP, KCB, KPO_MO, TDK and KPSS and the application of 

job rotation and observation (JR).   For instance, there is a strong positive 

correlation between the ‘improved designer construction knowledge ‘(I_Design 

Knowledge) and JR-KPO_MO [r = .754, n=42, p<.001 at 2-tailed). Job rotation 

and observation seems to be perceived as a vital element to learn and observe 

from other organizations in the hope of transferring or sharing the technical 

H3 There is a positive relationship between the application of 

brainstorming and improved designer construction knowledge. 

H4 There is a positive relationship between the application of job 

rotation and observation and improved designer construction 

knowledge. 
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knowledge.  The results of the analysis support the hypothesized relationship that 

there is a positive relationship between the use of job rotation and observation 

approach and ‘improved designer construction knowledge’.  

 

 

4.5.5  Hypothesis 5:  

 

 

 

The correlation matrix between the application of communities of practice (COP) 

and ‘improved designer construction knowledge’ is shown in Table 9.5 of 

Appendix F9. From the result of the correlation analysis, there are strong positive 

correlations between the I_Design Knowledge with respect to the five crucial 

construction knowledge areas and the use of communities of practice (COP).   The 

strongest correlation occurs between the ‘improved designer construction 

knowledge’ (I_Design Knowledge) and COP-KPO_MO [r = .565, n=42, p<.001 

at 2-tailed). Communities of practice are perceived to be yet another venue for 

knowledge sharing among the practitioners in the construction industry in 

Malaysia. However, the practice is not very widespread and rather slow in picking 

up. The results of the analysis support the hypothesized relationship that there is a 

positive relationship between the adoption of the community of practice (COP) 

and the improvement of the designers’ crucial construction knowledge.  

 

4.5.6  Hypothesis 6:  

  

 

 

The intranet and internet are widely used tools for knowledge management and 

knowledge sharing in business nowadays. The hypothesized relationship is to test 

whether there is any positive relationship between the applications of the 

H6 There is a positive relationship between the applications of 

Intranets and improved designer construction knowledge. 

H5 There is a positive relationship between the application of 

communities of practice and improved designer construction 

knowledge. 
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intranets and ‘improved designer construction knowledge’. The results of the 

correlation analysis depict the relationships in Table 9.6 in Appendix F9. The 

results show   strong positive correlations between the I_Design Knowledge in 

all the five crucial knowledge areas and the use Intranets (ITNET).   The 

strongest correlation is between the ‘improved designer construction knowledge’ 

(I_Design Knowledge) and ITNET-KCB [r = .659, n=42, p<.001 at 2-tailed). 

The adoption of internets and intranet has enabled firms or business 

organizations to use this tool widely for information sharing and keeping up to 

date with the development in the industry. The overall analyses support the 

hypothesized relationship that there is a positive relationship between the use of 

the use of intranet (ITNET) and the improvement of the designers’ construction 

knowledge.  

 

 

4.5.7  Hypothesis 7:  

  

  

 

The correlation matrix between the application of database systems (DBS) and 

‘improved designer construction knowledge’ is shown in Table 9.7 of Appendix 

F9. From the result of the correlation analysis, there are strong positive 

correlations between the I_Design Knowledge and all of the five crucial 

construction knowledge areas in the database systems (DBS) domain.   The 

strongest correlation is between the ‘improved designer construction knowledge’ 

(I_Design Knowledge) and DBS_KCB [r = .663, n=42, p<.001 at 2-tailed). For 

this case, it is perceived that the database system is viewed as an important source 

of knowledge as well as a knowledge management tool. Through the database 

systems, the business organizations are able to know how client’s business 

operates and to relay this knowledge to their own organization to better equip 

themselves in dealing with their clients and for quality improvements. The results 

of the analysis support the hypothesized relationship that there is a positive 

H7 There is a positive relationship between the applications of 

database systems and improved designer construction 

knowledge. 
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relationship between the use of the database system (DBS) and the improvement 

of the designers’ knowledge. 

 

 

 4.5.8  Hypothesis 8:  

 

 

A document management system (DMS) is an important aspect of a quality 

organization. Easy access to information at all times is the hallmark of a dynamic 

and competitive organization. To test the hypothesized relationship as mentioned 

above, a correlation analysis is performed on the survey data. The result is shown 

in Table 9.8 of Appendix F9. From the result of the correlation analysis, it is 

shown that there are strong positive correlations between the I_Design 

Knowledge pertaining to all of the five crucial construction knowledge areas and 

the database management system (DMS) domain. The strongest relationship 

between DMS and the ‘improved designer construction knowledge’ (I_Design 

Knowledge) is DMS-KPSS [r = .501, n=42, p<.001 at 2-tailed). From the results 

of the analysis, there are strong correlations between the variables of interest and 

the designer construction knowledge domain. Thus, we can accept the null 

hypothesis, that there is a positive relationship between the applications of DMS 

and ‘improved designer construction knowledge.’   

 

 

4.5.9  Hypothesis 9:  

 

 

 

 

The correlation matrix between the application of electronic discussion forums 

(EDF) and ‘improved designer construction knowledge’ is shown in Table 9.9 of 

Appendix F9. From the result of the correlation analysis, there are strong positive 

H8 There is a positive relationship between the applications of 

document management systems and improved designer 

construction knowledge. 

H9 There is a positive relationship between the applications of 

electronic discussion forum and improved designer 

construction knowledge. 
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correlations between all of the five variables in the I_Design Knowledge variable 

and the electronic discussion forums (EDF) domain.  The strongest correlation is 

between the ‘improved designer construction knowledge’ (I_Design Knowledge) 

and EDF-KPO_MO [r = .632, n=42, p<.001 at 2-tailed). It is perceived that the 

use of electronic discussion forum is an essential tool in the dissemination and 

sharing of knowledge among business organizations and professionals working 

within the organization. It is no small matter that EDF is perceived very strongly 

by the respondents with regards to the improvement in their knowledge in the 

designing aspect in the construction industry in Malaysia. The results of the 

analysis support the hypothesized relationship that there is a positive relationship 

between the applications of EDF and ‘improved designer construction 

knowledge’. 

 

The results of the above analyses of the relationships are summarized in the Table 

4.21 below. The analysis provides a correlation based on 2-tailed test as there 

seems to be no difference in the result when 1-tailed test is applied. The listwise 

option is used in the SPSS procedure such that the system analyzes the data one 

by one rather than pairwise which would give would give a distorted view of the 

relationship as ‘unpaired’ data would be deleted from the analyses. 
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Table 4.21 

Summary of the relationship between the hypothesized constructs and improved 

designer construction knowledge (I_Design Knowledge) 
 

Construct Hypothesis r p-value Results 

Research collaboration (RC) 

H11 - KOPP .561** .001 Ho: Supported 

H12- KCB .568** .001 Ho: Supported 

H13- KP_MO .552** .001 Ho: Supported 

H14-TDK .373* .015 Ho: Supported 

H15-KPSS .438** .004 Ho: Supported 

Conferences and Seminars 

(CS) 

H21- KOPP .417** .006 Ho: Supported 

H22- KCB .336* .030 Ho: Supported 

H23- KP_MO .605** .001 Ho: Supported 

H24-TDK .310* .046 Ho: Supported 

H25-KPSS .436** .004 Ho: Supported 

Brainstorming (BS) 

H31- KOPP .293 .059 Ho: not Supported 

H32- KCB .290 .062 Ho: not Supported 

H33- KP_MO .584** .001 Ho: Supported 

H34 -TDK .450** .003 Ho: Supported 

H35-KPSS .241 .124 Ho: not Supported 

Job Rotation and Observation 

(JR) 

H41- KOPP .496** .001 Ho: Supported 

H42- KCB .519** .001 Ho: Supported 

H43- KP_MO .754** .001 Ho: Supported 

H44 -TDK .413** .007 Ho: Supported 

H45-KPSS .530** .001 Ho: Supported 

Communities of Practice 

(COP) 

H51- KOPP .474** .002 Ho: Supported 

H52- KCB .556** .001 Ho: Supported 

H53- KP_MO .565** .001 Ho: Supported 

H54 -TDK .510** .001 Ho: Supported 

H55-KPSS .539** .001 Ho: Supported 

Intranet (ITNET) 

H61- KOPP .509** .001 Ho: Supported 

H62- KCB .659** .001 Ho: Supported 

H63- KP_MO .609** .001 Ho: Supported 

H64 -TDK .412** .007 Ho: Supported 

H65-KPSS .577** .001 Ho: Supported 

Database Systems (DBS) 
H71- KOPP .613** .001 Ho: Supported 

H72- KCB .663** .001 Ho: Supported 
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H73- KP_MO .453** .003 Ho: Supported 

H74 -TDK .570** .001 Ho: Supported 

H75-KPSS .557** .001 Ho: Supported 

Document Management 

Systems (DMS) 

H81- KOPP .419** .006 Ho: Supported 

H82- KCB .498** .001 Ho: Supported 

H83- KP_MO .399** .009 Ho: Supported 

H84 -TDK .397** .009 Ho: Supported 

H85-KPSS .501** .001 Ho: Supported 

Electronic  Discussion Forum 

(EDF) 

H91- KOPP .625** .001 Ho: Supported 

H92- KCB .464** .002 Ho: Supported 

H93- KP_MO .632** .001 Ho: Supported 

H94 -TDK .551** .001 Ho: Supported 

H95-KPSS .527** .001 Ho: Supported 

Notes: ** Correlation is significant at the 0.01 level (2-tailed). 

* Correlation is significant at the 0.05 level (2-tailed). 

 Ho: the null hypothesis 

 n =  42 

 

 

4.6 RESULTS OF MULTIPLE REGRESSION ANALYSIS 

 

Multiple regression techniques can be used to investigate the effect of one or 

more predictor variables (predictors) (or independent variables, IVs) on an 

outcome of variable, the dependent variable (DV). Regression allows users to 

make statements concerning how well one or more independent variables will 

predict the value of a dependent variable. The multiple regression analysis is 

used to predict the variance in an interval dependent variable, based on linear 

combinations of interval, dichotomous or dummy independent variables. Using 

the multiple regression we can establish  that a set of independent variables 

explains a proportion of the variance in a dependent variable at a set significant 

level usually at p=0.001 or p=0.005 percent and at the same time establish the 

relative importance of the independent variables by examining the beta value in 

the regression equation. 
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The regression equation is expressed in a generic form as follows; 

 

Where, 

Y = dependent variable 

X1, X2, …, Xn = independent variables 

 = intercept, 

 = regression coefficients 

 

The regression coefficients represent the amount the dependent variable Y 

changes when the independent changes by one unit.  is the constant, where the 

regression line intercepts the Y axis. This represents the value of dependent 

variable Y when all the independent variables are zero (0).The standardized 

versions of the く coefficients are the beta weights. The ratio of the beta 

coefficients is the ratio of the predictive power of the independent variables. The 

R
2 

is the percentage of variance in the dependent variable explained collectively 

by all of the independent variables. In a multiple regression involving many 

independent variables the adjusted R
2
 is used to explain the strength of the 

regression equation relationship. 

 

There are many assumptions to consider when conducting multiple regression 

analysis namely, linearity of relationships, multicollinearity and 

homoscedasticity. Linearity means that the variables possess a linear relationship 

between the dependent and other independent variables; homoscedasticity means 

that the same level of relationship is maintained throughout the range of the 

independent variable. Multicollinearity means that one independent variable is a 

linear function of other independent variables. Collinearity (or multicollinearity) 

represents an undesirable situation if it exists in the regression and the data then 

need to be reexamined to see which variables are involved so as to exclude from 

the regression. 
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A multiple regression analysis was conducted to see how well the proposed model 

predicted the improvement in the designers’ construction knowledge with respect 

to the knowledge sharing tools and approaches adopted by the business 

organisations in the construction industry in Malaysia.  Using the multiple 

regression models, we can study the effect of the independent variables on the 

dependent variable, which is the ‘improved designers’ construction knowledge’ in 

the Malaysian construction industry. This should also allow the prediction of 

which variable(s) is / are significant with respect to quality improvements in the 

designing of projects and hence on quality improvement in project 

implementation over the long run.  

The results below show the Model 1 of the study. This correlates with the first 

hypothesis (H11).  

 

Model 1:  Application of Research Collaboration (RC) and ‘Improved 

Designer Construction Knowledge’ – in respect of KOPP, KCB, KPMO_MO, 

TDK and KPSS 

  

Table 4.22  

Regression Output of the Model 1 (RC) 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate Change Statistics 

Durbin-

Watson 

          

R Square 

Change F Change df1 df2 

Sig. F 

Change   

1 .701(a) .492 .421 .29744 .492 6.969 5 36 .000 2.573 

 

a  Predictors: (Constant), RC - KPSS, RC - TDK, RC - KPO_MO, RC - KCB, and RC - KOPP 

b  Dependent Variable: I_Design  Knowledge (C1-D9) 

 
 

The above table demonstrates that the linear combination of the proposed model 

was significantly related to the improvement of the designer construction 

knowledge (F=6.969, p-value=0.000 <.0.05). The sample correlation was 0.701, 

and the adjusted R
2 

is .421 indicating that approximately 42.1 percent of the 

variance of the improvement of the designer construction knowledge in the 

sample can be accounted for by the linear combination of the proposed model. In 

this study as far as research and collaboration is concerned, there was a 

statistically significant linear relationship between the independent variable 
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variables, RC - KPSS, RC - TDK, RC - KPO_MO, RC - KCB, and RC – KOPP. 

As a result, the proposed model was shown to be statistically significant to the 

improvement of the designer construction knowledge. Thus, we can summarize 

that the proposed model can predict the application of research and collaboration 

has significant effects on improvements in the designing knowledge needed in the 

construction industry. Similarly, that the Durbin Watson (D.W.) statistics of 2.573 

is at an acceptable level shows that there is little multicollinearity in the model. 

 

Tables in Appendices F9.1 to F9.11 show the summaries of all the models. 

 

Table 4.23 

Overall Model Summary of Regression Models 

 

Model R R Square 

Adjusted 

R Square 

Std. Error of 

the Estimate Change Statistics Durbin-Watson 

          

R Square 

Change F Change df1 df2 

Sig. F 

Change   

1 .754(a) .568 .557 .26018 .568 52.593 1 40 .000  

2 .862(b) .743 .729 .20339 .175 26.455 1 39 .000  

3 .900(c) .809 .794 .17733 .067 13.304 1 38 .001  

4 .924(d) .854 .838 .15714 .045 11.392 1 37 .002  

5 .945(e) .894 .879 .13609 .039 13.333 1 36 .001  

6 .957(f) .915 .901 .12317 .022 8.948 1 35 .005  

7 .964(g) .930 .916 .11362 .015 7.131 1 34 .012  

8 .969(h) .940 .925 .10690 .010 5.410 1 33 .026 2.119 

 

a  Predictors: (Constant), JR - KPO_MO 

b  Predictors: (Constant), JR - KPO_MO, RC - KOPP 

c  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB 

d  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP 

e  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS 

f  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS, CS - KCB 

g  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS, CS - 

KCB, DBS - KCB 

h  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS, CS - 

KCB, DBS - KCB, BS - KPO_MO 

i  Dependent Variable: I_Design  Knowledge (C1-D9) 

 

 

Table 4.23 is the overall summary of the eight (8) models showing the regression 

relationships between the dependent variable of interest, that is the I-Design 

Knowledge and the respective predictors (the explanatory or independent 

variables) entered using a stepwise regression method. The final model (equation 

8) shows the adjusted R
2 

of 0.925 meaning that the model explains that 
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approximately 92.5 per cent of the variance of the ‘improvement in designer 

construction knowledge’ in the sample can be attributed to the linear combination 

of the proposed model. The Durbin Watson statistics of the overall model is 2.119 

depicting that some multicollinearity is expected perhaps, due to the fact that 

some explanatory variables may be related linearly with one another. 

 

 

Table 4.24 

ANOVA (b) 
 

Model   

Sum of 

Squares df Mean Square F Sig. 

1 Regression 3.083 5 .617 6.969 .000(a) 

  Residual 3.185 36 .088   

  Total 6.268 41    

 

a  Predictors: (Constant), RC – KPSS, RC – TDK, RC – KPO_MO, RC – KCB, RC – KOPP 

b  Dependent Variable: I_Design  Knowledge (C1-D9) 

 

 

The ANOVA table (Table 4.24) above shows that F=6.969, p=0.001 which is 

significant at 95% level of confidence. This indicates that the combination of the 

independent variables is able to predict the dependent variable, the improvement 

in designer construction knowledge accurately. The ANOVA tables for the other 

models, including for the overall model, are shown in Appendices F9.1 to F9.11. 

 

The ANOVA Table 4.25 shows the F values and the level of significance of each 

model. In all cases (model 1-8) the p-values are p<0.0001 which show the models 

are significant at 95% level of confidence. Thus, this indicates that the 

combinations of the independent variables are able to predict the dependent 

variable, that is, the ‘improvement in designer construction knowledge’ 

accurately. The summary of the model coefficients are shown in Table 4.26. 
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Table 4.25 

ANOVA (i) of the Overall Model 
 

Model   

Sum of 

Squares df Mean Square F Sig. 

1 Regression 3.560 1 3.560 52.593 .000(a) 

  Residual 2.708 40 .068     

  Total 6.268 41       

2 Regression 4.655 2 2.327 56.258 .000(b) 

  Residual 1.613 39 .041     

  Total 6.268 41       

3 Regression 5.073 3 1.691 53.772 .000(c) 

  Residual 1.195 38 .031     

  Total 6.268 41       

4 Regression 5.354 4 1.339 54.206 .000(d) 

  Residual .914 37 .025     

  Total 6.268 41       

5 Regression 5.601 5 1.120 60.485 .000(e) 

  Residual .667 36 .019     

  Total 6.268 41       

6 Regression 5.737 6 .956 63.025 .000(f) 

  Residual .531 35 .015     

  Total 6.268 41       

7 Regression 5.829 7 .833 64.503 .000(g) 

  Residual .439 34 .013     

  Total 6.268 41       

8 Regression 5.891 8 .736 64.437 .000(h) 

  Residual .377 33 .011     

  Total 6.268 41       

 

a  Predictors: (Constant), JR - KPO_MO 

b  Predictors: (Constant), JR - KPO_MO, RC - KOPP 

c  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB 

d  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP 

e  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS 

f  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS, 

CS - KCB 

g  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS, 

CS - KCB, DBS - KCB 

h  Predictors: (Constant), JR - KPO_MO, RC - KOPP, ITNET - KCB, EDF - KOPP, COP - KPSS, 

CS - KCB, DBS - KCB, BS - KPO_MO 

i  Dependent Variable: I_Design  Knowledge (C1-D9) 
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Table 4.26 

Summary of Multiple Regression Coefficients(a) 
 

Model   

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. Correlations 

    B Std. Error Beta   Zero-order Partial Part 

1 (Constant) 2.275 .205  11.088 .000    

  JR - KPO_MO .403 .056 .754 7.252 .000 .754 .754 .754 

2 (Constant) 1.434 .229  6.264 .000    

  JR - KPO_MO .357 .044 .668 8.051 .000 .754 .790 .654 

  RC - KOPP .252 .049 .427 5.143 .000 .561 .636 .418 

3 (Constant) 1.219 .208  5.856 .000    

  JR - KPO_MO .283 .044 .529 6.464 .000 .754 .724 .458 

  RC - KOPP .223 .043 .378 5.133 .000 .561 .640 .364 

  ITNET - KCB .164 .045 .302 3.647 .001 .659 .509 .258 

4 (Constant) 1.119 .187  5.987 .000    

  JR - KPO_MO .237 .041 .444 5.791 .000 .754 .690 .363 

  RC - KOPP .206 .039 .350 5.323 .000 .561 .659 .334 

  ITNET - KCB .140 .040 .258 3.465 .001 .659 .495 .217 

  EDF - KOPP .119 .035 .245 3.375 .002 .625 .485 .212 

5 (Constant) .948 .168  5.626 .000    

  JR - KPO_MO .214 .036 .401 5.939 .000 .754 .704 .323 

  RC - KOPP .169 .035 .287 4.829 .000 .561 .627 .263 

  ITNET - KCB .108 .036 .200 3.003 .005 .659 .448 .163 

  EDF - KOPP .138 .031 .283 4.442 .000 .625 .595 .241 

  COP - KPSS .118 .032 .226 3.651 .001 .539 .520 .198 

6 (Constant) .549 .203  2.711 .010    

  JR - KPO_MO .189 .034 .353 5.598 .000 .754 .687 .275 

  RC - KOPP .141 .033 .240 4.274 .000 .561 .586 .210 

  ITNET - KCB .127 .033 .235 3.832 .001 .659 .544 .189 

  EDF - KOPP .159 .029 .328 5.505 .000 .625 .681 .271 

  COP - KPSS .093 .030 .180 3.083 .004 .539 .462 .152 

  CS - KCB .142 .048 .172 2.991 .005 .336 .451 .147 

7 (Constant) .384 .197  1.949 .060    

  JR - KPO_MO .162 .033 .303 4.964 .000 .754 .648 .225 

  RC - KOPP .121 .031 .205 3.854 .000 .561 .551 .175 

  ITNET - KCB .133 .031 .245 4.324 .000 .659 .596 .196 

  EDF - KOPP .142 .027 .293 5.177 .000 .625 .664 .235 

  COP - KPSS .076 .029 .146 2.641 .012 .539 .413 .120 

  CS - KCB .147 .044 .178 3.349 .002 .336 .498 .152 

  DBS - KCB .106 .040 .156 2.670 .012 .663 .416 .121 

8 (Constant) .323 .187  1.729 .093    

  JR - KPO_MO .152 .031 .284 4.889 .000 .754 .648 .209 

  RC - KOPP .091 .032 .154 2.799 .008 .561 .438 .120 
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  ITNET - KCB .105 .031 .194 3.360 .002 .659 .505 .143 

  EDF - KOPP .124 .027 .256 4.605 .000 .625 .625 .197 

  COP - KPSS .083 .027 .160 3.065 .004 .539 .471 .131 

  CS - KCB .116 .044 .140 2.664 .012 .336 .421 .114 

  DBS - KCB .139 .040 .204 3.483 .001 .663 .518 .149 

  BS - KPO_MO .087 .037 .142 2.326 .026 .584 .375 .099 

a  Dependent Variable: I_Design  Knowledge (C1-D9) 

 

 

 

4.7 CONCLUSION 

The main purpose of this chapter is to report the empirical findings of the study 

using SPSS to discover the answers to the research questions and to test the 

hypothesised relationships between the use or application of the various 

knowledge sharing tools and the approaches designated with the aim of improving 

the designers’ construction knowledge in the Malaysian construction industry. 

From the mail survey, 42 questionnaires were successfully collected and analysed. 

After coding and data entry, the data is subjected to editing and data cleaning. The 

data are then analysed using SPSS version 14 and the descriptive statistics for all 

main variables are produced as shown in Appendix F1 to F3.  In measurement 

evaluation, reliability analysis in terms of Cronbach’s alpha and factor analysis 

have been used.  

To test the hypotheses in the study, correlation analysis was conducted to evaluate 

whether there exists a relationship between the dependent variable (improved 

designer construction knowledge) and the independent variables of interest. The 

study has shown favourable results with only three (3) hypotheses not supported 

or accepted based on the strength of the correlation, r. 

Multiple regression was conducted by using the enter method in SPSS module by 

each of the knowledge sharing tools/approaches with respect to the dependent 

variable. The results all show significant relationship except model 8. The overall 

model using a stepwise regression method shows an adjusted R
2 

of 0.925, which 
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means that 92.5 per cent of the variances in the ‘improvement in designer 

construction knowledge’ are explained by the model. This shows the predictive 

strength of the model as very strong. The level of significance of the model is 

shown in the Appendix F9. 





























































































































































































 
























































































































