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“The safety culture of an organisation is the product of
individual and group values, attitudes, perceptions,
competencies, and patterns of behaviour that determine the
commitment to, and the style and proficiency of, an
organisation’s health and safety management. Organisations
with a positive safety culture are characterised by
communications founded on mutual trust, by shared
perceptions of the importance of safety and by confidence in
the efficacy of preventive measures.”

ACSNI Human Factors Study Group: 
Third report - Organizing for safety HSE Books 1993 
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Safety culture was defined as the collection of several
attributes; values, beliefs, attitudes, norms, organizational
characteristic behaviours and environments which are
concerned with safety to produce good practice that being
accepted by most of members in organization (Lei Wang and
Ruishan Sun et al, 2009).

Lei Wang and Ruishan Sun et al, 2009
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FACTORS AFFECTING SAFETY PERFORMANCE IN TERMS OF MANAGEMENT

Inadequate PPE

Lack communication between 
manager & workers

Lack of communication between 
manager and commitment to OSHA 

1994

Fail to nominate Competent Person

Absence of Safety and Health 
Committee
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FACTORS AFFECTING SAFETY PERFORMANCE IN TERMS OF CULTURE

No regular supervision at least 
once a week

Workers are not likely to report 
accidents

Decision making does not 
involve all organization

Risk Assessment is not 
practicable at workplace

Difficulties in communication 
towards foreign workers
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FACTORS AFFECTING SAFETY PERFORMANCE IN TERMS OF BEHAVIOURS

Irresponsible attitude of the 
workers during working

Discipline issues

Fatigue caused by working 
overtime

Working for incentives

Working under influence of 
drugs or alcohol
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FACTORS AFFECTING SAFETY PERFORMANCE IN TERMS OF AWARENESS

Not well educated

Different in age, with 
different level of awareness

Inadequate safety briefing, 
toolbox meeting

Lack of accident record

Lack of safety signage
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In the 
CONSTRUCTION FRAMEWORK
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Addition of new elements and the comments 
by participant of the focus group discussion

Table 4.1. The Summary of the expert comments and suggestion

Sections Summary of the comments/ Suggestions/ opinion

Sociodemographic Information  Modify of the respondent occupation background
 The respondent status is irrelevant
 Add the mindset of respondent
 Include the respondent competency qualification

Organization Safety Commitment  Define the safety policy
 Restructure the questions

 Add the element of leadership and compliance to the safety requirement
 Elaborate the accessibility on the communication and documentation

Safety Organization  Separate on the safety management element due to different nature of role and commitments
 Add the element of workplace, health and assessment related to the safety concern
 Change the unsuitable phrase
 Simplify and restructure the question

Safety Regulation and Rule  Focus the HIRARC element
 Restructure the question and define the clarity

Safety Management Behaviour  Separate the question that involve 2 elements; safety inspection and risk assessment
 SimplIFy the question
 The incorrect term use in the question need to be replaced

Safety Operation Behaviour  Prevent the use of unsuitable term
 Restructure and simplify the question
 Clarify the undefined term
 Use suitable word in the question

Safety Education and Training  Differentiate the 2 questions that looks alike
 Clarify the meaning of the unusual term and change with more suitable term
 Add the new attributes in enhancing the question

Safety Information Exchange  Add the new attributes in enhancing the question
 Provide the brief definition on the selected subject due to minor familiarity with the subject among

respondent
 Give the appropriate example to the subject to increase the respondents’ understanding to the

question
Safety Reward and Punishment  No comment received 9



SAMPLING DESIGN

What • focus was on the prevalence and predictors of safety practice

Where • Construction industry in Malaysia

Who
• Construction workers from low level up to the high management 

level

When • Active construction stage

Why
• To determine the association between the predictors and 

prevalence of the safety practice

• the development and evaluation of the safety culture index.  
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SAMPLE SIZE CALCULATION

• Cross-Sectional (One Group);Estimate:Proportion

𝑛 =
𝑧21 −  α 2𝑃 1 − 𝑃 𝑛

𝑑2
where,
P = estimated proportion
d = desired precision

• Hence,

𝑛 =
1.962𝑥 0.5 0.5

0.52

𝑛 = 384
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STRUCTURED QUESTIONNAIRE (SECTION A – DEMOGRAPHIC & 8 PARTS FOR SECTION B 



Focus Group Discussion

Certificate award to all experts

Presentation by group’s representative

Each group allowed give comments, opinions, suggestion about the questions and the questionnaire

Focus Group Discussion

All groups were asked to write the outcome of the discussion in the paper for reference

Quantitative and Qualitative Evaluation of questionnaire

Every expert was provided with eight 
separated questionnaire sections

Evaluation of one section at a time and 
collected after everyone finished

Continuously guided and monitored by 
research team members

Briefing on the questionnaire assessment by the Principal Researcher

Short introductory section by each expert Research overview by Principal Researcher Briefing of the Group Discussion processes

Assignment of experts to eight groups

Random appointment

Registration of experts from multiple organizations

30 experts
Government and NGOs’ (construction and occupational safety-related 

organizations)
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Content Validity Index and Reliability Test

𝑰𝒕𝒆𝒎𝒊𝒔𝒆 𝑪𝑽𝑰 =  𝒏𝒓 𝑵

Where;

Nr = the number of panellist who rate the item as 

relevant 

N = total number of panellists

𝑺𝒄𝒂𝒍𝒆 𝑪𝑽𝑰 =
 

𝒏𝒓
𝑵

𝒖

Where;

u = total number of items
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Validated Questionnaire
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Content Validity Test (I-CVI and S-CVI)
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Reliability Test

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

0.978 0.981 57

Cronbach’s Alpha Internal Consistency

>0.9 Excellent

>0.8 Good

>0.7 Acceptable

>0.6 Questionable

>0.5 Poor

<0.5 Unacceptable

Cronbach’s Alpha values and the internal consistency of the value

OBJECTIVE 2
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The Development Process of  
SAFETY CULTURE INDEX
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Table 4.7. Identification of safety culture index for the the Malaysian construction industry

Section
No. of 

questions

Section 

weightage (%)

Individual question 

score weightage (%)

Likert Scale Score Maximum Scoring for section

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

Organizational Safety and Health 
Commitment 12 21.05

1.75 0.35 0.70 1.05 1.40 1.75

4.2 8.4 12.6 16.8 21

Safety and Health Organization 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety And Health Regulation and 
Rule 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety and Health Management 
Behavior 8 14.04 2.8 5.6 8.4 11.2 14

Safety Operation Behavior 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety Education and Training 8 14.04 2.8 5.6 8.4 11.2 14

Safety Information Exchange 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety Rewards and Punishment 3 5.26 1.05 2.1 3.15 4.2 5.25

Total Scoring for section 19.95 39.90 59.85 79.8 99.75

Proportion and calculation of safety culture score

57Qs

 The scoring weightage were based on percentage proportion between number of 
questions for each section and total number of questions (57 questions)

 Organzaitonal Safety and Health Commitment showed the highest weightage (21.05%) 
 weightage is  Safety Rewards and Punishment showed the lowest weightage (5.26%) 
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Table 4.7. Identification of safety culture index for the the Malaysian construction industry

Section
No. of 

questions

Section 

weightage (%)

Individual question 

score weightage (%)

Likert Scale Score Maximum Scoring for section

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

Organizational Safety and Health 
Commitment 12 21.05

1.75 0.35 0.70 1.05 1.40 1.75

4.2 8.4 12.6 16.8 21

Safety and Health Organization 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety And Health Regulation and 
Rule 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety and Health Management 
Behavior 8 14.04 2.8 5.6 8.4 11.2 14

Safety Operation Behavior 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety Education and Training 8 14.04 2.8 5.6 8.4 11.2 14

Safety Information Exchange 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety Rewards and Punishment 3 5.26 1.05 2.1 3.15 4.2 5.25

Total Scoring for section 19.95 39.90 59.85 79.8 99.75

Proportion and calculation of safety culture score

57Qs

*The individual question score weightage was calculated based on the proportion 
between no. of questions and scoring weightage for each section
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Table 4.7. Identification of safety culture index for the the Malaysian construction industry

Section
No. of 

questions

Section 

weightage (%)

Individual question 

score weightage (%)

Likert Scale Score Maximum Scoring for section

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

Organizational Safety and Health 
Commitment 12 21.05

1.75 0.35 0.70 1.05 1.40 1.75

4.2 8.4 12.6 16.8 21

Safety and Health Organization 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety And Health Regulation and 
Rule 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety and Health Management 
Behavior 8 14.04 2.8 5.6 8.4 11.2 14

Safety Operation Behavior 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety Education and Training 8 14.04 2.8 5.6 8.4 11.2 14

Safety Information Exchange 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety Rewards and Punishment 3 5.26 1.05 2.1 3.15 4.2 5.25

Total Scoring for section 19.95 39.90 59.85 79.8 99.75

Proportion and calculation of safety culture score

57Qs

 Maximum score (1.75) was given for the most suitable answer selection 
 Minimum (0.35) was given for the less suitable answer 
 The Likert scale score depends on the questions themselves.

21



Table 4.7. Identification of safety culture index for the the Malaysian construction industry

Section
No. of 

questions

Section 

weightage (%)

Individual question 

score weightage (%)

Likert Scale Score Maximum Scoring for section

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

1
(1/5)

2
(2/5)

3
(3/5)

4
(4/5)

5
(5/5)

Organizational Safety and Health 
Commitment 12 21.05

1.75 0.35 0.70 1.05 1.40 1.75

4.2 8.4 12.6 16.8 21

Safety and Health Organization 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety And Health Regulation and 
Rule 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety and Health Management 
Behavior 8 14.04 2.8 5.6 8.4 11.2 14

Safety Operation Behavior 6 10.53 2.1 4.2 6.3 8.4 10.5

Safety Education and Training 8 14.04 2.8 5.6 8.4 11.2 14

Safety Information Exchange 7 12.28 2.45 4.9 7.35 9.8 12.25

Safety Rewards and Punishment 3 5.26 1.05 2.1 3.15 4.2 5.25

Total Scoring for section 19.95 39.90 59.85 79.8 99.75

Proportion and calculation of safety culture score

57Qs

 Five total maximum score (19.95, 39.90, 59.85, 79.8 and 99.75) for each Likert scale 
were calculated based on the determined values. 
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Naïve Novice Normalize Natural

Integrated safety culture index based on Capability Maturity Model (CMM)

Ultimate goal

NAIVE

(Level 1)

NOVICE

(Level 2)

NORMALIZED

(Level 3)

NATURAL

(Level 4)

The structural of four levels of maturity towards defining the safety 
culture
Source: Khaassis, B. and Badri, A. (2018)

Integrated safety 
culture index
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This assessment tools can be used to assess safety
culture which integrate organizational safety
commitments, safety organisation, safety rules,
safety management behavior, safety operation
behavior, safety education & training, safety
information exchange, rewards & punishment in the
construction industries based on the four different
type of maturity level.

Conclusion
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