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Supervisors play a significant rolc«in_centrolling safety in construction
project. They provide goed advicg on safety practices and check the safety
condition of equipment..FThe carelessness of supervisors may cause several
accidents. Therefore, accident prevention is required the encouragement of
supervisor to have' good behavior on safety action. Although several research
studies mention ut sthe importalce of supervisor behaviors, few research
studies are focus:a;ifnf ‘factors influencing supervisor’s behavior on safety action.
This research aims to'explore current supervisor’s behavior on safety action,
identify factors infl ncmg their, bch%wor and develop a model to explain the
relationships between these factors aﬁﬂ supemsor s behavior on safety action
based on both perception and practlgc The questionnaire is developed from
literature related to factors mﬂuencmg" 'safety behavior and issues represented
supervisors’ behavior on 'safety The s{Irvéy is performed within two months
March and April 2010 in Vietnam. FmaI@' 434 respondents are collected and 403
data are used for, factor analy51s only 214 respondcnts are used to adopt structural
equation modelmc (SEM) -

The sta&fétlcal results demonstrate the current" issue of construction
accident, site superv1sors have moderately accompllshed their safety obligation.
From perception data, six factors influencing supervisor’s behavior on safety are

explored from factor‘analysis_ technique.” Meanwhile, eight.factors are explored
from practice data. Furthermore, two models for explaining supervisors’ behavior
were developed by SEM, one is based on their perception and another is based on
actual practice on safety issue. The perception-model can help ‘to understand on
what supervisor perceive on factor influencing safety behavior. On the other hand,
the practice model helps researcher understand how actual practice influencing
supervisor’s behavior.
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CHAPTER I
INTRODUCTION

1.1 Background

The construction is one of the most important industries both economically and socially.
It contributes to Gross Domestic Product (GDP) and impacts on the working population
in almost countries, from industrialized as United State, United Kingdom, Australia to
developing countries as Thatland, Vietnam. The construction industry contribute to GDP
in several countries such as 10%inUnited State (2008), 7.4% in United Kingdom , 7%
in Australia (2007), 10%n Thailand (2003) and 9% in Vietnam . In the United State, the
construction industry employed 7 million workers in October 2008, provided jobs for
crowded worker. In Vietnam, gonstruction industry is being break out developing stage,
contributes 9% of GDP#and aitracts @ great investment achieve US$ 3 billion in 2004.
Vietnam is considered as the most potentiali'ty- developing market.

Despite of dramatic growth of the construction’ industry in recent decades, the industry
encounters with several problems.related to.unsafe workplaces and has the highest
accident records, includes 38.7% 0f total fatal aceidents in general industry (Figure 1.1).
The number of accidents was increased as t}_ié__g’r_owth of the construction industry. For
example, the US construction industry in 1999 'réi)drted the largest number of workplace
fatalities compared to any-other-mdustries; accounted-for 1,190 deaths included 21% of
total 5,461 deaths in all industries. In Australia, between 1989 and 1992, 256 people were
fatally injured, 10.4 -per 100,000 workers. The comstruction industry’s rate of
occupational injury and disease is 44.7 per 13000 persons, which is nearly twice the all-
industry rate. The same ‘situation 'in UKJ 1n 2005, 118 fatal'injunies was happened, made
up 8.6 per 100,000 workers while this value of all-industry was only 2.7 per 100,000 . In
developing countries, accident problems in construction are more dangerous, the value of
accidentds higher than ‘developed countries because of inexperience and poor quality in
safety management. In Thailand, 2003-2005 rate of accident was constant around 29.18
per 1,000 while rate of death per 100,000 people increased 11.60 in 2004. Construction
worker has 14% of total death and 24% of total permanent disability (Tapanawat, 2010).
The similar condition with Thailand is Vietnam, the data from Bureau of Labor Statistics
in Vietnam in 2007 shows that the number of accidents and fatal accident are increasing
yearly, there were 536 cases accident and 76 fatally in juried, included 12% of all. In
general, it’s an evident truth that the number of occupational injury is increased go



together with economic development. Therefore, the research topics related to safety is an
urgent and should be put as the first mission.
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The great number of accide m .@@ﬂStI‘uC a akened those who concerned from
owner, contractor, subcontractor anﬂ:demg c01dent damages are extra considerable,

they include both dlrect and inditect damageéf%éh‘as prOJect budget, time and especially
human life, further i t./damages was studied and
concluded that total cest's for solving constructio A)vas estimated from 7.9% to
15.0% of total project bu: Jget (Everett and Frank, 6). Ehllrthermore amount of 3.5% of
total project budget was use d to pay for Workers compensation cause from construction
accident (Coble a ffects from accident in
which contractﬁ ijegl) %OMﬁ ﬁgjqﬁSﬂﬁe st, decrease employee
morale, less of fﬂ't'ure work etc. In Us constructlon industry est1 ation, accident costs
were at ‘ﬁdlﬁ ﬁ§2 El GT ﬁ a'l]c r accident in all
industries Q@c m rjﬁost M&9 E[ ﬁ d almost 50,000

weeks of lost working time. On the other sides, injuries of construction worker have an

act to econom1c 1

adverse impact on productivity in the industry. The impact is further felt when the injured
worker's crew is less productive as a result of the injury. Furthermore, the accident may
reduce the attractive competition of construction company, decrease of clients’ interest
and obliterate reputation of company.

Nowadays safety is found as a critical issue in managing construction projects. Many
construction project attempts to improve construction operation by protecting welfare of



employees, providing a safe work environment and controlling construction costs. Safety
is one of the most important requirements which are considered in contract, bidding and
the contractor selection.

Because of safety’s importance, many researches have been carried out to explore the
methods for improving the safety in construction site. These topics are very extensive
explorations including overall fields: in: construction safety management such as
occupational health, technology application, /Safety law, organizational safety culture,
safety climate, safety performance, frainmg,~pastner’s attitude and behavior. These
researches contributed an extra great partiin reducing accident in construction. Although
many research studies wererexplorcd, there are stillbmuch injuries occur every day in
every country. It means_ that ghe future study of comstruction safety is still needed.
Therefore, it’s still an urgent and’ important mission to solve safety problem in
construction site.

1.2 Statement of Problems

Many researchers and #pragtitioners  have explored various techniques to reduce
construction accidents and degaths (Bentley; -.Hughes et al. 1995; Hadikusumo and
Rowlinson 2003; Panagiotis, TFarig &t al. 2005')."A1though they may be well developed but
it is difficult to achieve continuous improverhen'f on safety performance in construction
industry. The main reason .is_-that construction environment has many special
characteristics such as: decentralization, high mobility. At also depends on weather
condition and uncertainty of work condition (Arditi, Lee et al. 2007; Chan and Au 2007).
Another reason is that Safety performance in construction is more relevant to human
factors (Fang, Chen et al; 2006). Therefore, if a construction company expects to achieve
higher level of safety performance, it needs ‘eonsider improving safety culture or safety
climate (Mearns, Whitaker et.al.; 2003; Xie, .2003). Understanding of safety climate can
help us to control'and decrease the unsafe workplace. The earliest paper on safety climate
was conducted. by Keenan.in 1951, (Guldenmund,-2000)..Until now,, there are a lot of
definitions of safety climate. Itsi meaning 'can be explicit or implieit. Safety climate was
defined as'a “summary of molar perceptions that employees share about their work
environments” (Zohar, 1980). Another definition from Cox and Cox (1991) gave that
“safety cultures reflect the attitudes, beliefs, perceptions, and values that employees share
in relation to safety”. A number of studies have been conducted to describe and construct
the dimension of safety climate because of its major; each author has a different way to
represent this concept. Zohar (1980) as the first person explored dimensions of safety
climate. According to the result from factor analysis, eight factors related to safety



climate dimensions included safety training, work pace on safety, safety committee,
safety officer, safe conduct on promotion, level of risk at the work place, management
attitudes to safety, and the safe conduct on social status (Zohar, 1980). Other researchers
described the safety climate such as Sawacha (1999), Flin (2000), Glendon and
Litherland (2001) and Guldenmund (2000). There are many research studies about safety
climate in construction industry. Their_previous studies may have some differences in
concepts, models, and dimensions but gengrally no one can disclaim the role of
management factor and superyvisor is one of them

Construction is classified as.a cooperative envitonment. It needs coordinated closely by
many parties as owner,.eonfraciot; sub-contractor; designer, consultant and project
manager. To reduce and eliminate construction accidents, there are a lot of researches
who explore their role and.demonstrate parties’ role. The contractor is the key player to
control site safety (Levitt and /Samelson, 1993; Hinze, 1997). Sub-contractor can be
influenced by general contractorto implenient the safety at construction site (Richard S.
Baldwin, 2000; Jimmie and John,2003). Designers also can reduce safety hazards in the
working procedure if they netice it during the decision making stage such as choosing
standard. The safety can beg encouraged by the_'process of writing contract (Jimmie and
Francis, 1992; Gambatese and Hiize, 1999‘)1 ~The owner is one of important party to
manage and reduce the accident when the}'-fr select the contractor, contractual safety
requirement or participate in safety managemerjt- during project execution (Gambatese
and Hinze, 1999; Huang and Hinze, 2006). The role of project manager is considered in
many papers, they arc’ the most important party i construction safety (Levitt and
Samelson, 1993; Huang, Chen et al., 2004; Clarke, 2006). In the construction site, three
management levels can be directly impacted on the safety management. These three
levels are top manager, supervisor/foreman and worker. It should be pointed that the top
provide a vision and policy on safety while . middle manager plays the essential role to
serve the top management policy. Worker level is seen as the third level who has a main
role and directly.-gets.impaet, on.safety in,construction, (Lingard, 1995; Brown, Willis et
al., 2000): Previousistudies about the causes affecting thel safety management mentions
about manager and worker however few mentions about the role of middle person—the
supervisor. Therefore, the research about this middle level is necessary to explore the
relationship with construction site safety.

When safety is more and more important in construction site, the role of supervisor is
more and more appreciated. A successful safety program starts at the very top of the
organization. All project stakeholders such as owners, top executives, and middle
managers must be committed to safety. The supervisor is the key person of the program



because they represent top manager and daily contact with the employees. Even when the
construction project has a safety engineer or a safety director, the supervisor is still
responsible for ensuring that safety directives are carried out. In addition, supervisor may
shapes the employees’ attitude toward safety (Ludden and Capozzoli, 2000). From
supervisor practice, employees know what should do in safety status. A good behavior in
safety supervisor is very important to the success of safety management.

The safety behavior is considered as one of.the significant causes affecting safety
performance in construction site. Cooper and Phillips (2004) took a safety climate
measure in the manufacturing scctor at.the beginning of a behavioral safety initiative.
After one year they found.that'€mployees perceived the importance of safety training that
could be applied to predietthesactual level of safety behavior. Zhou (2008) studied a
method by applying the techniques to give more insight into the influence of safety
climate and personal experignce factors on safety behavior, and identifying strategies to
control the factors that have the most impaét on safety behavior in complex construction
scenarios. Some are studied‘aboutsafety behavior such as Cox (2004), Lingard and Steve
(1998), Duff, Robertson €t ak (1994), Prussia, Brownb et al. (2003), DeJoy (1996). But
these researches focused on'worker level onlj{, fhey tried to identify the factors can effect
the worker behavior to change theif behaviofi'rhpre positive safety as in Lingard (1995),
Brown, Willis et al. (2000), Langford, Rowlin:soril"'ét al. (2000).

Few studies were explored about superviso:rf related to safety behavior. Based on the
study by Fang (2006), supervisor was mentioned as one of-the employees in construction
site. He explored the relationships between safety climate and safety behavior. Another
study by Clarke (2006) also examined the rclationship between safety attitudes and
unsafe behavior and accidents. This study expected to examine all level in a car
manufacturing plant) from] workers, supetvisors and managers:;However, the sampling
was obtained only from-wotkers'and managers ‘and didn’t' mention about supervisor.
Huang (2004) examined the presumed benefits of.safety policies,and the roles of two
organizational variables, supervisor safety support ‘and‘employee safety control, on safety
outcomes and satisfaction with the’company. "Supervisor is"one of the managements that
create a positive safety climate, directly through the interaction with the employees. The
supervisor safety roles also was emphasized in general industry (Borjesson, 2008).
Another study by Fung (2005) investigated the relationship between people’s behaviors,
attitudes and perceptions towards safety culture and to compare safety culture
divergences among three levels of construction personnel: top management, supervisory
staff and frontline worker by conducting safety culture survey. According to Dov Zohar



(2003), workers’ safety behavior was significant influencing from supervisory safety-
oriented and this influence may cause changing of safety climate scores.

Basing supervisor’s activities and roles, there is no doubt about supervisor’s importance
in successful project, especially in reducing accident rate. Supervisor’s behavior strongly
impacts on the workplace safety at construction site. So if we understand what factors
and know how factors affect their behavior in safety, the accidents in construction site
can be obviously reduced. Therefore, a development model of factors influencing
supervisor’s behavior on safety action 1s necessary.and important.

1.3 Research Objectives

From the above research preblem; following research objectives will then be addressed:
e Explore the curreat supervisor’s behavior on safety action at construction site
o Identify factors influencing supervisbr’s behavior on safety action

e Establish a model' for explaining: sﬁpervisor’s behavior on safety action at
construction site” thuough the relatiQn§hip between these factors, behavioral
intention and behavior.

7l

1.4 Research Scopes =

This research is conducted undei several scopes. At first this research only focuses on
building projects in which it has some special characteristics.comparing to infrastructure
projects or industrial jprojects. Second, the sample will be collected in Vietnam
construction site. It may be a case study of developing country in Southeast Asia only.

1.5 Research Methodology

The research methodology is designed to cexplore the factors that affect supervisor
behavior and to develop model for explaining factors influencing supervisor behavior on
safety actiomat construction-site: Reseasch methedologyconsists .ot several steps, which
are:

e Systemization knowledge related to topic from literature review;
e Selection and design of data collection tools, questionnaires
e Data collection include pilot study and large-scale study

o Selection of sites and samples; and

o Data collection process



e Data analysis:

o Descriptive analysis techniques are analyzed to explore respondents’
characteristics and current behavior of supervisor in Chapter 4.

o Factor analysis is used to explore initial factors influencing supervisor
behavior on safety action. More details of factor analysis can be found in
Chapter 5 and 6.

o Structural Equation Modeling (SEM).technique is applied to analyze data
and develop the explaining model-More details on SEM methods can be
found in Chapter5 and Chapter 6.

1.6 Research Qutline

The thesis presents the wholesesearch process and findings, and is organized as follows.

Chapter 1 provides a bagkground of the research process and contributions, including the
background to the researchi the research problems, the research objectives, the research
scopes and limitations, the methodology, and contributions.

Chapter 2 discusses the research issues; presents a literature review of safety, safety
management, supervisor role"and responsibility in safety, and safety behavior theories,
and sets out the research questions. =

Chapter 3 details the research method and the envisaged gutcome for each stage of the
research. Specifically,~this chapter describes the ufilized research instruments, data
collection methods, data-analysis techniques and desired research outcomes.

Chapter 4 presents a detailed discussion on the research methodology and findings. It
includes the choiee jof; research approaches.and, assumptions, the survey data collection
methods, the analysig¢ 0Of current superviser behavior, and the relationship between
behavioral intention and behavior for assert the theories.

Chapter 5 focuses omdata analysis that explores factors influencingisupervisor’s behavior
on safety action. Then it presents the development of perception model for explaining
relationship between these factors and their behavior by using SEM. All of factors
explored in this chapter based on supervisor’s perception.

Chapter 6 details the same methodology with chapter 5. It includes exploring factors from
factor analysis and then develops model for explaining supervisors’ behavior. But data
collection for each factor is obtained from supervisors’ practice such as supervisors



themselves, real practice of construction company, construction site, characteristics of
current working project.

Chapter 7 presents the research conclusions and implications, summaries the main
findings of the research, explores the implications for theory, methodology and practice
of the findings, addresses the research limitations and highlights the potential areas for
the future study.

1.7 Research Benefits

The results show the current status of sup€rvisor’s behavior in safety action in
construction site. It willohelp the project parties..more understand about factors
influencing supervisors’ behavier. This study will alse establish an explaining model for
company who expects to improve their supervisor safety role. In addition, the explaining
model from this research canSuppert the company in selection suitable supervisor staff in
conformable construction’ sit€s Avhich. ares different. characteristics and requirements.
Furthermore, perception model and practibe ‘model are developed concurrently. It can
help us not only understand what superv1sors perception but also how their current
practice on safety at construction site; '

#



CHAPTER I
LITERATURE REVIEW

This chapter provides the basic knowledge and theory about the supervisor behavior on
safety action in construction project. It begins with the review of safety management in
construction industry. The first section explains about the concept of safety, safety in
construction and safety management research. Then, second section review the safety
climate of construction site.and dcscribes their dimension. The third section focuses on
supervisor role in safetyesdction and | their current status performance in safety
management system. Aftesfthat, the fourth section mentions about safety behavior
concept and general faetors influencing safety behaviors which lead to proposed model.
Finally, a research frameworkis gstablished to achieve the research objectives.

2.1 Safety Management in Constructiori_lndustry
2.1.1 Safety Concept 7 s

“Safety” is a natural concept, nobady know when it appeared as well as no-one can give
an accurate definition of “safety’”. Generallyfth-e “safety” concept had been occurred
when the people had.awareness to protect themselves about 2,500 BC. According to
dictionary, “Safety is the state of being "safe” (from French-sauf), the condition of being
protected against physical, social, spiritual, financial, political, emotional, occupational,
psychological, educational or other types or consequences of failure, damage, error,
accidents, harm or any other event which could be considered non-desirable”. However,
it should be pointedithatither€isino state of “absolute safety” because human may have a
chance to do something wrofig. ‘Thus, human may face with umnsafe state at the general
operational work. Our best is trying to reduce it as.much as possible. As the result, we
should focus on' this, problerh “‘more and more ‘evén| though theré.aré so many research
studies. In-addition, safety must be continuous and incessantly improved.

2.1.2  Safety in Construction Industry

Comparing with other industries, construction industry faces with several hazards
environment. It also shows the highest record accident because of its characteristics as
mention in chapter 1. Moreover the consequences from construction accident are
uncountable. It causes human tragedies, adversely affects other workers and breaks the
goals of project such as cost overrun, project delay and low productivity. It can ruin



10

reputation of the construction company (Mohamed, 1999). Thus, safety research in
construction is always concerned by researcher, research institutes, and company such as
Stanford Construction Institute, Executive Committee of the Construction Safety and
Health Program. Developed and developing countries from around the world are showing
an interest in the concept of construction safety management. Therefore, many
construction organizations attempt to reduce the accident rate and achieve a zero-injury

objective.

2.1.3 Safety Management Research

Table 2.1 Previous researches on safety management (Rowlinson, 2004)

Areas Items Relative researches
Role of Haldkinen: (1995); Koehn, Kothari and Pan (1995);
People’s role leaders Levitt and Parker (1976); Tam and Fung (1998); Wentz
(1998)
L Worker’s Hinze (1981); Yu (1990) Gun (1993); Hakkinen
Organization )
behavior (1995); Hale (1984); Krause (1993); Tam and Fung
management . .
Training (1998) ,
Safety Safety Hale; et al. (199_7); Hale and Hovden (1998); Hinze
systems systemis (1981); Jaselskis, Anderson and Russell (1996); Tam,
Fungand Chan (2001)
Apparatus Equipment Jasels.kls and Suazo (1994); Krause (1993); Larsson
and and Field (2002)
Technology Technology=« | Blank, Lafldnime and .Anderson (1997); Lingard and
control Holmes (2001); Jannadi and ‘Assaf (1998)
Industrial Market Hinze and Raboud (1988); Kartam, Flood and Koushki
relationship (2000)
Safety Safety Gun (1993); Seppala (1995)
regulations regulations

A large amount of researches was investigated on the safety issues in construction. They
tried to explore all problems related to safety management system. According to Levitt
and Samelson (1987), Lance William deStwolinski conducted the first safety research
program in 1969, Jimmie Hinze made the first base in role of middle management,
Michal Roger Robinson developed the accident cost accounting system, and James
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Edward Koch investigated liability. Many previous researchers discuss about root causes
of safety problems and performance. These research reports are classified into different
groups as shown in the Table 2.1 above.

The main influence on free injury under construction environment belongs to the
government. One reason is that construction managers often believe that safety causes
increasing budget and reducing productivity, so they always try to avoid its cost as more
as possible (Leather, 1987). From this reason,/it.is necessary to establish and enforce the
legislations on construction safety, such as €onstiauction Law, Inspection Standards for
Construction Safety and Inspection Standards for Labor Protection in Construction
Enterprises. In general, thesMinistty of Construction takes a main responsibility for
regulating construction safety, umplementing new strategies and policies, and monitoring
and controlling accidentsgin eomstruction site (Rowlinson, 2004). The government
hierarchies are described in Figure 2.1 below.

Department of Construction’Management

(Ministry of Construction)

Construction firms directly

il annexed to the central

Division of Construction Management

government

(Department of Construction.of Provinces
and independent municipalities)

Construction firms directly

v annexed to the provinces and

Department of Construction Management indepéndent municipalities

(Department of Construction of Councies
and cities)

A\ 4
Construction firms

(Contractors)

Figure 2.1 Government hierarchy for construction safety management (Rowlinson, 2004)
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Currently, construction companies attempt to achieve compliance with health and safety
regulation. It requires a commitment from several parties such as government, company
policies, workplace culture and individual. Many researchers compared between low and
high accident rate in construction companies and explored factors that associated with
good safety management (Zohar, 1980; Chew, 1988). The key success factors of safety
management includes policy, organization, planning and implementing, measuring and
reviewing and auditing performance (Holt, 2001). Other key success factors related to
safety are control of site hazards and working conditions, safety training, safety
responsibility of employees (Jannadi, 1996). It also found that roles and functions of
safety management system, or safety management system to control risk can be essential
factors. Finally, policies and.procedures of safety are also founded as important factors.
For example, Mearns (2003 )found that otganization policies and procedures can protect
their workers from hazaid workplage and reduce hazard mworkplace.

When the company realized the importance; of safety investment in construction site, it is
essential to explore managgment, tools or techniques that can reduce unsafe environment.
Ladders, scaffoldings and operating “machinery are also found to be associated with
accidents. Operators belieye that lack of trainihg and skill in using machinery are the
main cause of accidents. Baged o the nature of work, the Ergonomic nailing System
(ENS) was designed and tested in the field. '-Thg ENS is a technical system applied to
reduce hazards in one of the highest risk oper_at,ion in construction — process of nailing
sub-floors. In construction, the worker frequent has problems to lift material and they
usually cause fatal accidents. HSE 1998 establishes issuc_ to avoid people injuries in
lifting materials, make sure all equipment used for lifting in good condition and workers
must be trained befor¢ doing the job. In recent time, together with technology
development, some_authors=studied in the use, of virtual reality or visualization for
improve construction,site| safety. Hadikusumo and Rowlinson. (2003) applied virtual
reality to establish the Design-for-Safety-Process to assist reducing construction site
safety and safety. amalysis~, FEurthermore the ~development ,of robotics and artificial
intelligenice contribute a significantirole in reducing risk' in| performance dangerous
activities on site (Committee on Army, Artificial et al.,, 1984; Bradley, Seward et al,,
1993). Many innovative technological solutions are discussed but their application is still
not popular because of the limitations in economic and knowledge to understand the
processes. However, we can believe it will be commoned in future with more flexible. In
results of Sawacha (1999), the most significant variables in the technical factor were
awareness of the hazardous materials rather than their handling.
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One of the most important influences on construction site safety is education and safety
training. Training construction safety aims to improve workers’ knowledge, skills and
awareness in order to perform their job at the basic safety level. According to Anderson
and John (1999), lack of education and training is one of seven factor that cause high rate
of construction accident in UK. Therefore, three levels of training are needed to improve
safety in construction industry such as craft and skills training, training by employer to
new employees upon joining, and training on-site induction process. It is also found that
three conditions for successful safety training ar€ the active commitment, support and
interest of management, necessary finance and Oiganization provide the opportunities to
learn. However, it should keep.in-mind that tramming cannot substitute for implementing
safe and healthy working conditions and good design and planning (Holt, 2001). The
humans are fallible, so managément function can lessen opportunities for making mistake
and unsafe behavior.

2.2 Safety Climate
2.2.1 Safety Climate Definition

Unlike others, construction /industry  has, some special characteristics such as
decentralization, mobility, uniqueness and WOI'II( complexity. In addition, construction
projects are affected by several uneertainties suéfl as weather conditions, labor skill and
site conditions. These make the “indusiry more risk and more difficult to achieve
continuous improvement on safety performance. Especially, safety performance in
construction industry isimore related to human factors (Fang, Chen et al., 2006). So it is
important for a construction company to improve its safety climate to achieve better
safety performance (Mearns, Whitaker et al., 2003; Xie, 2003). According to
Guldenmund (2000), the earliest paper, on_ safety climate.is Keenan 1951. Until now,
there are a lot of definifions on safety ¢limate; they can beexplicit or implicit. Zohar
(1980) defined “safety climate as a summary of molar perceptions that employees share
about their workrenvironments?;>while Williamsona( 1997 ):defined-that {‘safety climate is
a summary concept describing the’safety ethic in af organization-or workplace which is
reflected in employees' beliefs about safety”. In other research, Cox and Cox (1991)
described that “safety cultures reflect the attitudes, beliefs, perceptions, and values that
employees share in relation to safety”. Therefore, safety climate can influence on safety
performance.
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2.2.2 Dimensions of Safety Climate

A number of studies have been made to describe and construct the dimension of safety
climate. Each author has a different way to represent this concept. Zohar (1980) was the
first researcher who explored dimensions of safety climate in construction. The finding
from factor analysis shows eight factors related to safety climate that described below
(Zohar, 1980). In 1997, Health and Safety Executive of the United Kingdom (HSE)
developed and published a Health and Safety Climate Survey Tool (HSCST) found ten
factors influencing safety climate. These factorseare organizational commitment and
communication, line management commitment, supervisor’s role, personal role, fellow
worker influence, competence; risk taking behavior-and some contributory influences,
some obstacles to safe behavior, permit-to-work, and reporting of accidents and near
misses. In other studies, the top five important i1ssues associated with onsite safety
climate are management tall’on safety; provision of safety booklets; provision of safety
equipment; providing safety environment and appointing a trained safety representative
on site (Sawacha, Naoum et'al ; 1999). Flin-'(ZO'OO) reports several dimensions influencing
safety climate, which are"management, safety system, risk, work pressure, competence,
and procedures. The similar findings weie found by Guldenmund (2000). These criteria
are management, risk, safety arrangements procedures training, and work pressure.
Later, Glendon and Litherland(2001) myestlgated the safety climate in a road
construction organization. Their analysis highlighted six factors related to safety climate.
These factors are comsunication and support, adequacy of procedures, work pressure,
personal protective equipment, relationships, and safety rulés,

These are some models ta describe about safety climate.



1. Zohar (1980) (8 factors)
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Management attitudes to safety

Top manager

Safe conduct on social status

Supervisor

2. Health and Safety Executive of the United -Kirigdom (HSE 1997) (10 factors)

Organizational commitment and communication

Line management.,commitment

Supervisor’s role

Personal role
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Fellow worker influence

(HSE 1997)
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3. Flin (2000) (6 factors)
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(Flin 2000)

4. Guldenmud (2000) (6 factors)
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5. Glendon and Litherland (2001) (3 factors)
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6. Glendon (2001) (6 factors)
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8. Sawacha (1999)

Historical

Economical

Psychological

CAUSES ACC Technical

(Sawacha
1999)

Procedure

Organizational

Working environment

Many researches explored about safety climété mn construction industry. They tried to
describe factors influencing safety climate aﬁd"factors affecting accident in construction.
Although there are some differences in concef)ts,:’dimensions and factors impacting to the
safety climate in each model, but generally no one.can disclaim the role of management
factor and supervisor is-‘one of the significant factor in every models.

2.3 Supervisor’s Role‘in Safety
2.3.1 Safety Supervision and Supervisor

Supervision is (the' mést ‘Amportait ‘process' in { company “management system to
accomplishing the objectives and’ company“targets=(Rue "and “Byars, 1996). Based on
information from Donald C. Lhotka, cited by Rue and Byars (1996); safety supervision is
a coordinated work~toy ensuring safety status for workers and production process to
achieve anjorganization's loss prevention and loss control objectives.

Supervisor is the one representative of management who has daily contact with the
employees. Supervisor has the main role in supporting and ensuring the accomplishment
of work (Ludden and Capozzoli, 2000). The job of supervisor is a complex combination
from planning, organizing, directing and controlling. Supervisor not only is required a
good knowledge to realize and avoid hazards for their worker but also need to have a
control capability to convince their worker of obey their instruction. Almost company
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commends safety at the construction site to supervisor. Dan Petersen pointed that “Safety
excellence only occurs when supervisors, managers and executives demonstrate their
values through actions, and their credibility by asking hourly workers to improve the
system”.

2.3.2 Supervisor’s Safety Role in Construction Site

Supervisors or foremen have key role in'implementing policy and ensuring safety in
construction site. It is necessary to emphasized that all levels of management are
important in safety supervision, and each level keeps a different responsibility. Top
manager takes responsibility for providing a guideline and leadership about safety policy
of companies. Supervisor's missions are enforeing this policy and ensuring safety
condition for their worker andsworking conditions. Therefore, there is no doubt about the
important role of safety supervisor (Rue and Byars, 1996).

Similar to the above review/of safety c_ljfnate models, Table 2.2 highlights factors
affecting construction site safety. Although'previous research studies tried to describe the
relationship between factors and safety climate in different dimensions, there is no doubt
that supervisor’s role is one 0f the most significant factors that affect the safety climate in
construction site, this factor is presented in almest all models.

A research done by Rinefort and Fleet (1993)__?011-cluded that accident rate was influenced
by type of company safety supervision. The 'é_t'r‘idng correlation portrayed that accident
rate can be control with-a better safety supervision level- Fhis research also suggested
some methods and technique for improving safety supervisor such as escape their crews
from stress, separate workers in different groups for easy handle and training and so forth.

Because of its importance,’seme countries have begun adopting “Construction Supervisor
Scheme” since the late 1980s, and newadays developing countries such as Thailand and
Vietnam also adopt safety scheme. Supervisors are responsible for the safety of their
employees. So their role is_to_enhance construction supervision by introducing checks
and contrgls at various ‘construction stages on behalf of the clients. Supervisors’ duties
are to ensure construction works in compliance with the construction regulations, to
supervise execution of the work, to monitor construction safety, to prepare supervision
plans and to notify the government in case of any violation of the relevant statutory
legislations.
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Table 2.2 Relative importance index of factors affecting construction site safety

(Rowlinson, 2004)
Ranking Factors affecting site safety Relative
Importance Index
1 Poor safety awareness of firm’s top leaders 0.93
2 Lack of training 0.90
3 Poor safety awareness of projectmanagers 0.89
4 Reluctant safety 0.86
5 Reckless operation 0.86
6 Lack of certified skilicd labor 0.84
7 Poor equipment 0.82
8 Lack of firstaid measures 0.81
9 Lack of rigorotis enforcement of safety regulations 0.74
10 Lack of ogganizational commitment 0.71
11 Low education lgvel of workers 0.68
12 Poor safety conscientiousness of workers 0.65
13 Lack of personal protective equipment 0.62
14 Ineffective operation of safety fééulation 0.59
15 Lack of technical guidance 0.55
16 Lack of strict.opérational procedures 0.55
17 Lack oféxperienced project manaeers 0.54
18 Shortfallof safety regulations 0.53
19 Lack of protection in material transportation 0.53
20 Lack of protection in material storage 0.51
21 Lack of teamwork spirits 0.50
22 Excessive ‘overtime work for labor 0.49
23 Shortage of safety management manual 0.48
24 Lack otinnoyation t€chnology 0.43
25 Poor information flow 0.40
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2.3.3 Supervisors’ Role on Accidents Prevention

The supervisor can do several specific things to prevent accidents (Rue and Byars, 1996;
Ludden and Capozzoli, 2000):

Make the work interesting.

Be familiar with organizational policies that relate to safety. Make sure that the
appropriate policies are conveyed to employees.

Be familiar with the proper procedurcs for safely accomplishing the work. See
that each employee knows the proper method-for doing the job.

Know what safety devices-and pgrsonal protective equipment should be used on
each job. Ensure that thé reSpective jobholders use the proper safety devices and
wear the proper protegtiveequipment.

Know what safety-related reports. and records are required (such as accident
reports and inyestigation 'repoLr‘;'s) Be ‘sure that these reports are
completed and processed on a tlmely basis.

Get to know the employees.

Know when and where to0 make safety"iriSpections

Learn to take the advice of the'safety dﬂ‘ector and safety committee.

Know what to do in cas¢'of an ac01dent ‘Be familiar with basic first aid. Know
how to contact the doctor; emergency: SCI‘VJCGS and the hospital.

Know the proper procedures for mvestlgatmg an acmdent and determining how it
could have been prevented.

Always set a good example with regard to safety Remember, employees are
always watching the supervisor.

Supervisor’s safety performéance in_controlling unsafe activities and unsafe conditions

was described in the process in Figure 2.2 below.
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Figure 2.2 Essentials of Management for First-Line Supervisors

2.3.4 Current Status of Supervisor’s Performance in Safety Management

There is an actual situation that construction managers often view safety as a cost that

conflicts with production and budget. This situation makes little direct interest in safety,

end rely on the site supervisor to manage safety (Leather, 1987). So the supervisor

directly influences the workers by monitoring their behavior, give support and mediates

goals and visions from higher level. The supervisor is the middle level in safety progress
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that pays a very important place. Therefore, supervisor’s behavior is the most significant
factor that decides the successful safety progress. A question comes up is “Do they fulfill
their responsibilities in keep safety on construction site”. From the practice which was
listed in the common responses below we can realize supervisor not pay attention enough
for their role — protect worker out of risk. Sometime they are turning a blind-eye in
worker unsafe activities, or encouraging employees to take a short-cut for the sake
production.

Table 2.3 The most common responses of supervisors to questions on safety practice

(Holt, 2001)

Issues

Responses

1. Resource limitations

There are not enough staff on site to do the job
properly and my attention has to go to production

2. Safety tasks seen as outside the
boundaries of their duties

It’s not my job to spot other people’s mistakes

3. Acceptance of hazards: 6 as
inevitable

Construction work is dangerous, so people have
to look out for themselves

4. Influences of the social climate
on site

I don’t want to become unpopular by going on
about safety — I’d always be complaining and we
wouldn’t get the job done

5. Industry tradition

We’ve always done it.that way though I know it’s
wrong

6. Lack of technical competence

I don’t.know what the safe way is to do that

7. Incompatible. demarks . upon

their time

I don’t*have enough time to do my job property

8. Reliance 'uponfthe“worker to
take care

It’s up to the imen to look after themselves, not
ny job to nurse then

9. Lack of authority

I can’t stop them doing that, because the progress
of work would suffer

10. Lack of information

I thought it was dangerous, but I didn’t know for
sure
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Another research was conducted by Lam (1994) about the status of supervisors in Hong
Kong. Author concluded that foremen do not know exactly their responsibility and
authority in supervisor tasks, and foremen do not have enough necessary knowledge and
experience for ensuring safety as their responsibility. The general assessing for safety
supervisory performance overall is poor.

The causes that affect their unsafe behavior may come from many reasons, the policy not
strict enough; their company has never noticed about safety, some may come from
themselves, experience, capaeity and otherS«(Lam, 1994; Holt, 2001). In fact, the
supervisors should take responsibility for employees’ safety. Supervisors can prevent
accidents if they really want*to do so (deStwolinski;1969). Therefore it’s necessary to
explore the factors that affect supervisor’s safety behavior. The findings can help us to
understand more on theicgbehavior 'In addition, these can help project managers to
encourage supervisor to fulfill their safety responsibilities in construction site.

Like others, Vietnam construction industry has begun adopting “Construction Supervisor
Scheme” from 1990s. The position of supervisor is emphasized as the Professional
Certificate for Construction Supervision has been issued. However, Vietnam construction
industry did not have any résearches about safety supervision. Consequently this research
is carried out to find how superyisor behavior performs their safety supervision, what
affect their behavior to fulfill his obligations inre’ducing accident rate in construction site.

2.4 Safety Behavior
2.4.1 Conceptual of Behavior

Behavior is what people action because behavior involves a person's actions, it is
described with action verbss Behavior is “n0t a static characteristic of the person
(Miltenberger, 2008). In the_limitation| of this tesearch, the concept Safety Behavior
means what peoplé do and say in safe state and condition. Supervisor safety behavior is
any type.of supervisor’s. action. regarding to.safety condition for his_employees, as the
results of'planning, organizing, staffing,leading and.controlling.

Behaviors have one or more dimensions that can be measured such as frequency, duration,
and intensity. The frequency of a behavior can be measured by counting the number of
times a behavior occurs. Other dimensions as the duration of a behavior, the intensity of a
behavior, or the physical force involved in the behavior also can be measured.

Behaviors can be observed, described, and recorded by others or by the person engaging
in the behavior. Because a behavior is an action, its occurrence can be observed.
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Behaviors have an impact on the environment in which it occurs, including the physical
or the social environment (other people and ourselves) in some way, regardless of
whether we are aware of its impact.

Behavior is lawful, systematically influenced by environmental events. Once we
understand the environmental events that cause behaviors to occur, we can change the
events in the environment to alter behavior.

Behaviors may be overt or covert. Some behavior.that we can observe or record through
their action, these are over behavior. But some.eover behavior we can not observe, they
can be observed only by the'person engaging in the behavior.

2.4.2 Quantified of Behavier

There are two types of behavigral observation: direct and indirect (Cozby, 2007;
Miltenberger, 2008).

2.4.2.1 Direct observation

1. Direct observationThis is@n observation which the person was told that he will be
observed. This type of observation will lead to artifact results.

2. Naturalistic observation. This is an observation in case the person does not know
this fact. This type of observation will-lead to accurate results.

2.4.2.2 Indirect observation

Indirect observation 1nvgives using interviews, questionnaires, and rating scales to obtain
information on the target-behavior from the person exhibiting the behavior or from others.

1. Interview. This is a method in which the person is asked to response the questions
of the study. An.interview Wwill. lead to numerous information,. the results may be not
obtain if the responder insincetely.

2. Questionnaire. This method can' be applied for predict the trend of behaviors. The
respondents ‘are required to firish all questions accordmg to their personal opinion. This
method seems easier than others.

3. Recording. This type of research requires the person to make their own record,
such as diary. The targets of this study normally about person habits, health and so forth.

Direct observation usually is more accurate than indirect assessment. This is because in
direct observation, the observer is trained specifically to observe the target behavior and
record its occurrence immediately. In indirect observation, information on the target
behavior depends on people’s memories. In addition, the people providing information



26

may not have been trained to observe the target behavior and may not have noticed all the
occurrences of the behavior. This study used indirect observation involves using
interviews, questionnaires and rating scales to obtain information on the safety behavior
from supervisor.

2.4.3 Needs of Safety Behavior

From the literature review, almost construction companies have improved safety
management system such as safety policy, safety regulation, safety training, and applying
techniques to reduce the accident rate. Over-a.dong period, these efforts tend to reduce
dramatically in accident rates: However, thes¢ rateés are considered too high and caused
many unfortunate consequencessAnother reason is unsafe behavior which can explain the
high rate of construction*accident. Approximately 80 —95 percent of all accidents are
triggered by deeply ingrained unsafe behavior (Cooper, 1998).

Unsafe behavior was suggested' to focus;::rather than accident rates index of safety
performance because of two reasons.| Firstly, unsafe behavior is an initial cause of
accident, so if unsafe behavior can .be cdr_ltrolled, the accident rate can be reduced.
Secondly, unsafe behavior gan be measured and assessed in daily performance, so it is
easier to realize unusual behavior quickly and correct it. In the past, company usually
used accident rate as a signal that somethin:g;\’)vfong in the safety system. However, it
maybe too late because they only noticed if accident rate is risen dramatically. On the
other hand, safety behavior can be formed as a unit of meastirement, a critical sets of safe
or unsafe behavior was identify to control satety systemn effectively daily “Safety
Behavior Inventories” (Eooper, 1998). Because of its useful, safety behavior is used more
and more to improve or-easure safety system.

According to Cooper (1998),.there are some factors that often.affect personal behavior
unsafe. The first i$ the reinforced behavior tends to, be répeated. People have never hurt
before when doing the job in an unsafe way, “I’ve always done the job this way”. The
second ecauseceomes~fromeactualeworkflow sprocess swhiehy reinforces; peoples’ unsafe
behavior. "The' third 'sometimes causes™ from lin€ managers | turning a blind-eye or
encouraging employees to take a short-cut to do the job. So the role of construction
managers, especially supervisor, is very important to aware their workers to perform the
work in safe behavior.

2.4.4 Factors Affect Safety Behavior

According to original concept of safety climate, there is an assumption that safety climate
acts a frame of reference that guides behavior (Zohar, 1980). In addition, Williamson
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(1997) pointed that safety climate describes everything effect workers’ beliefs about
safety and the way workers behave for safety in workplace. Thus, it is quite clear about
positive relationship between safety climate and safety behavior in construction site.

Another survey was made from 222 employees of a chemical plant located in the
Midwest by Hofmann and Stetzer (1996). They focused on three group-level factors and
one individual-level factor as a hypothesis to influence the unsafe behaviors and
accidents. The results pointed out that over weotkload, group process, safety climate, and
approach intention have relationship to unsafe’behaviors.

Under surveying of 525 employees fronia 32 work groups in a large Australia hospital,
Neal (2000) tested a model examining the effects of general organizational climate on
safety climate and safety*pcriormance (see Figure 2.3). Organizational climate measured
aspects of the work environment such as leadership, professional interaction, decision
making processes, and role€lazity. These factors were found to have a significant impact
on safety climate, that i§, perceptions of safety within the hospital environment such as
management values, communi¢ation, tramning, and safety systems.

ANTECEDENTS DETERMINANTS COMPONENTS
| , Safety 0.35 Safety
/ - Knowledge Compliance
0.58
- 0.57
ot 0.54 :
Orggnhf;ttl:nal » Safety Climate
0.28
0.43
\ Safety 0.29 Safety
Motiyation Participation
4
0.23

Figure 2.3 Neal et al. (2000) Model
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The relationship between safety climate and safety work behavior also was examined by
Mohamed (2002) when he tried to describe the safety climate in Australia construction
site and a model linking are shown below.

afety Rul . .
Safety Rules Communication Commitment
: & Procedures
Supportive 0T 7
Environment 0.37**+
0.46**

0.29** 03748
Superviso \ 7
E p Y 0.33" T s
nvironment w7, 0.41% Safe Work
Behaviour
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Worker’s 0.267 o N4
4
Involvement / !

082" / &

-0.19

Appraisal of\\ ﬁW(ﬁ
Work Hazards/ «\\%

Personal Risk

Appreciation

Competence

Figure 2.4 Research model linking safety cli_lil;tg_determinants to safety work behavior
(Mohameﬂ; 2602)
A number of studies have been found that behaviors and attitudes are significantly
associated. Decisions. of top manger can be influenced by their attitudes which have
strongly affect conditions that employees take place their job. Consequently, their
attitudes may affect conipany policy about safety, so can direct or indirect influence on
employees’ attitudes and behavior,

Prussia (2003) also used-modeling to-predict safe! work behaviors in a steel plant in the
US. The research aims to determine the extent to which managers and employees agreed
on safety lissues (séc| Figure 2:5). 'Their| modell included ‘the orfganizational variables:
safety hazards, management’s ifluence” on 'workplace” safety, ‘and pressure for
expediency over safety. Results suggested that managers and employees agreed on these
system-level factors influencing individual-level factors (cavalier attitude towards safety
behavior and safety efficacy, that is, belief in one’s ability to work safely), which in turn
impacted on safe workplace behavior.
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Cavalier Attitude
Safety Hazards Toward Safety
+ + Behavior -
Safety
- Pressure Workplace
\ Behavior
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= System-related variables

= Pefsonstelated variables

Figure 2.5 Safetyworkplace behayior (Prussia, Brownb et al., 2003)

Recently, Zhou and group (2008) made "r,a ‘survey from 4700 employees at a large
construction firm to establish'a Bayesian network (BN) among causal factors that have
influences on human behavior (se¢ Figure 2.6). Factors were separately considered in two
main groups which are safety climate and pé;jso_rlal experience. Safety climate includes
safety management systems and procedures, ﬁ_le{ﬁégement commitments, safety attitudes,
workmate’s influences and employee’s invol\_{e@ent. Additionally, personal experience
factor focus on safety knowledge, education experience, work experience and drinking
habits. It was found that safety behavior was more sensitive to safety climates factor such
as management commitment and workmate’s influences. However, only two questions in
questionnaire are established to evaluate safety behavior, so it quite difficult to exactly
determine how their actual behavior. On theether hand, various project stakeholders in
construction project suchras employer, contractor, engineér/and workers can affect safety
behavior differently because each of them has their own goal focusing in project.
Therefore, this.study.is expected. to.establish a. model'that explains superyisor behavior on
safety action.
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Figure 2.6 A BN of safety behavior (Z_hdﬁ, Fang et al., 2008)

In summary, many researches focus-on safety behavior, safety climate, safety culture and
safety performance. They tried to describe their relationship and reciprocal influence.
Although many techniques and processes are proposed fot safety but the accident rate is
still high. The main“+eason comes from the human behaviors. So there are many
researchers focusing on Safety Behavior. Safety behavior concept is considered as one of
the significant causes that affect safety performance in construction site. About the object
of safety behavior thereane three deyvelsithatewershould be invested such as Top Manager,
Supervisor/Foreman 'and.Wotker level. From many.reviewed papers, previous research
studies did not clearly describe onswhat factors_and how these  factors influencing
supervisorbehavior they onlyfocused On beliaviot atiworker¢vely Worker have clearly
impacted to safety'behavior was'studied in a lot of papers. Fhe top-leveland specially the
middle level, supervisor who is strongly impact the safety process, seldom to be
concerned. Understanding about significant of safety behavior and the role of supervisor
and also the actual statement of their performance in construction site safety, this research
expected to find the key factors that affect supervisor’s behavior in safety action. It helps
the company know how to impact supervisor effectively to improve their influence in
keeping construction site safety.
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2.5 Theories of Behavior

This research tends to supervisor’ current behavior on safety and the influence of factors
may impact their behavior. It is necessary to underline that our research is not a theory
testing, so the theories discussed below should be viewed as a foundation for developing
proposed model. Theory of Reasoned Action (Fishbein and Ajzen, 1975) and Theory of
Planned Behavior (Ajzen, 1991) is mest commonly adapted. These theories are now
discussed.

2.5.1 Theory of Reasoned Action (TRA)

The theory of reasoned action (FRA) was one of the first theories to explain person’s
actual behavior. It was developedby Marttin Fishbein and Icek Ajzen (1975). According
to this theory, the actual bghavior is seem as a results of behavioral intention which
influenced by person’sqattitudes” and subjective norms. Figure 2.7 below shows the
relationships among constaictsin/TRA. .

In the simple way, this theoty can'be explained that what people intend to behave will be
influence by a combination of their attitude regarding to that behavior and other people
judgments about that behavior. And . then, this behavioral intention can be directly
influence on what they actual behave: i addit’iqn, TRA also explains about the meaning
of attitude and subjective norms it details. Péopfe’s attitudes toward a specific behavior
are formed by their own perceptions. Mote complex than attitude, subjective norms of
one person is his perceptions of what other people want'him to do and motivation to
comply their expectations.

ATTITUDE TOWARD
ACT OR BEHAVIOR

BEHAVIORAL

A 4

BEHAVIOR
INTENTION

SUBJECTIVE NORMS

Figure 2.7 Theory of Reason Action (Fishbein and Ajzen, 1975)

TRA theory provides a foundation in developing conceptual model in this research. It
supplies a knowledge background about constructs of person’s behavior. As mentioned
before, this research studies about supervisors’ behavior, so it is necessary to explore
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their behavioral intention as a predictor of their behavior. In addition, from this theory
suggestion the factors influencing behavior through behavioral intention are more
important to achieve a deeply understand their behavior.

These are some definition of each components of the theory:

e Attitudes: the sum of beliefs about a particular behavior weighted by evaluations
of these beliefs.

e Subjective norms: looks at the influenec.of people in one’s social environment on
his/her behavioral intentions, the beliefs-of people, weighted by the importance
one attributes to each.eftheir opinions, willnfluence one’s behavioral intention.

¢ Behavioral intentief: a fiinetion of both attitudes toward a behavior and subjective
norms toward that.behavior, svhich has been found to predict actual behavior.

2.5.2 Theory of Planned Behavier (TPB) |

The theory of planned behavior (TPB) has bé_en..proposed as an extension of the theory of
reasoned action by Ajzen/{(1991). TPB provides a supplementary construct, perceived
behavior control, which refleets the level of people can control his behavior. This theory
has been a foundation for a lot of studies ah‘dr had a great contribution since 1985. It
provides a completely. theoreticat explanatioh: and a fully guideline for changing person
behavior.

According to TPB theory, person’s behavior is influenced by three constructs which are
attitudes, subjective norims, and perceived behavior control as described in Figure 2.8
below. The concept of attitudes and subjective norms are not different comparing with
TRA theory. Additional: concept of perceived behavioral” ¢ontrol is factors that may
facilitate or impede person’s behavior (influence of control beliefs) weight by the how he
perceives about the power influence of these factors<control beliefs).
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Figure 2.8 The Theory of Planned Behavior (Ajzen, 1991)

Some simple explanations of key words are:

e Behavior: the things that a person does

e Behavioral Intentions: a verbal indication on typical behavioral tendency of an

individual

o Attitude: Whetlier, the person is in favor of doing it

e Subjective norm: How much the person feels social pressure to do it

e Perceived behavior control: Whethergthe person feels in control of the action in

question

Based on TPB theory, by changing these three “predictors”, we can adjust the behavioral

intention-and thence-can-adjust-the-expected tendency-of person’s-behayior. As mention

above, this researchydo“not purpose. for theory (testing, $o. this ‘theory is seemed as a

foundation' in developing proposed model. In this study, we expect to find what factors

strongly impact the supervisor’s behavior on safety action. So if they can change those

factors in positive way, they can increase the chance of supervisor actually behave safety

to reduce the accident in the construction site.
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2.6 Proposed Model

From previous literature review, the supervisor behavior on safety is needed to improving
safety at construction site. Although several research studies mention about the
importance of supervisor behaviors, few research studies are focused on factors
influencing supervisor’s behavior on safety action. So, this research aims to develop

models to explain the relationships between factors influencing and supervisor’s behavior

on safety action based on their ows nd practice. A proposed model of factors
affect supervisor’s behavior is«deyeloped base on literature review and
theories of behavior. It sho }w is not a theory testing, theories

of behavior could be vie i 1ilding blocks to explore the proposed model.
The proposed model of s ; n safety action is described in Figure 2.9
below.
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Figure 2.9 Proposed model of factors influencing supervisor’s behavior in safety actions




CHAPTER III

RESEARCH METHODOLOGY

This chapter describes the proposed research method for evaluating supervisor’s behavior
on safety actions, refining the conceptual model and developing the final model for
explaining factors affect their behavior in safcey aetion at construction site. Moreover, the
envisaged quantitative analysis-methods tequired to~achieve the research objectives are
described. This chapter starts with section 3.1, summarize of research methodology. A
schematic representation.of thefeseéarch activities and their expected output are described
in Figure 3.1 below. The diScusSion then moves to data collection methods in section 3.2.
Questionnaires design 1s described in section 3.3. After that, pilot study process is
detailed in section 3.4. Einally, large scale study is discussed in section 3.5.

3.1 Research Methodology

Research methodology is designed in other t@ achieve the research objectives that set up
at the beginning. It is a guideline with cléa__if process and objectives of each process
according to the conditions such as time, money: and research quality. The methodology
adopted for carrying out this research is described below:

e Systemized th¢ Knowiedge-from-iiterature review;and
e Design of data cellection tools (instruments);
e Data collection:
o Selection of'target population,isample size, sampling technique; and
o Data collection process;
e Data analysis:
o _Phase 1: Evaluating the supervisor beéhavior on safety through descriptive
analysis.
o Phase 2: Extracting factors affect supervisor’s behavior on safety action
through undertaking factor analysis.
o Phase 3: Describing the relationship between factors in phase 2 and
Supervisor behavioral intention and his behavior in safety action in phase
1.
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Figure 3.1 Research methodology

The research methodology process inFigure.3.l,isa qmmaster, plan of procedures that we
should follow to achieve the research objectives within economical budget. This process
is classified into three categories based on the purpose of the research project, including
(1) conceptual model, development; (2) pilat study; «(3) darge, scalenstudy. Figure 3.1
illustrates the steps undertaken to achieve'research objectives.

Stage I (Conceptual Model Development) — is used to systemize the relevant knowledge
to define the research gaps, clarify the problem stamens, set up a clear objective to
explore the new topic. The aim of this stage is to develop a conceptual model for
explaining supervisor’s behavior based on the literature review undertaken in Chapter 2.

Stage II (Pilot Study) — is used to test the validity of the questionnaire survey and uncover
any gaps in the research.
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Stage III (Large scale Study) — is purposed to collect all necessary data to determine the
main factors of the conceptual model and the relationship between them and supervisor’s
behavior. A completed model for explaining supervisor’s behavior is determined and
evaluated.

3.2 Data Collection Method
3.2.1 Survey Research

Sample survey is considered to be appropriateé_for this research. Selecting the suitable
data collection techniquewis—very impeortant-in-oerder to conduct a valid research
(Tabachnick and Fidell, 2007). Sample survey is sclected because of its advantages such
as inexpensive, representative for large population, feasible in different location by mail,
email or phone, flexibility and /statistically significant. However, survey has some
disadvantages should be censidered.‘carefully. The researcher must ensure the large
sample to achieve statistically significant results. In addition, survey requires careful and
complete questions to minimize the bias 'and misunderstand of the respondents, and
requires accurate information about the population. Even though designing the good
survey tools, the researcher can not control thﬁ Quality of the respond because it depends
on the participant of respondents. =

Surveys are common and important method '—_of_ behavior research. Related to human
behavior, people was, asked fo provide “information about themselves by using
questionnaires and nteiview.—Fio—iepiesentative—qguestions regarding to specific
behavior, we can ask to_understand person’s attitudes, belicts, behavioral intention and
actual behavior.

3.2.2 Data Collection Method

Data collection method.is atkey! step linfluencing.the valid and reliability of survey
research. The main purpose of data collection is gathering enough data from a smaller
sample fon analyzing thetbehavior©f a geretal population. There ars two] ways to perform
survey which" are “written 'questionnaire “and ' interview= (Cozby, ~2007). With the
questionnaire, respondents are asked to fulfill their own opinion, so it may take time for
them to read and understand the question. This method is generally less costly and saving
time than interview because it can be carried out by personal or group administration,
mail or email, and internet survey. However, interview method usually provide higher
respondent rate because people are more comfortable to participate to answer for a real
person than a mailed questionnaire. There are three ways to conducting interview survey
such as face-to-face interview, telephone interview, and focus group interview. Each of
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them has its own advantages and disadvantages, and the methods can be used alone or
together depend on the scope and depth of data requirement. According to Fellows and
Liu (2008), “the choice is between a broad but shallow, study at one extreme, and a
narrow but in-depth study at the other, and a study between these extremes”. Regarding
to this research objectives, supervisors’ behavior quite not easy to understand, so it
requires a highly cooperate from the respondent to achieve valid results. Therefore, data
collection instruments used in this résearch was questionnaire surveys associate with
interview face-to-face.

3.2.3 Target Population

After clarifying method for datacollection, target population is the next important issue
needs to design. The betterstarget population that we designed, we get the better
representative for generalfpoptlation. Considering the main objectives of this research
was to explore the supervisor’stbehavios in safety action in Vietnam construction site, so
the subject of study will'focus on Supervisor working at econstruction site. In details, the
target population of this study is defined as:

e Elements: Supervisors

e Sampling units: Superyisors-who are eutrently working at construction sites
e Extent: Construction sites-at Hochiminh éity, Vietnam

e Time: 2010

3.2.4 Sampling Method

There are two main téchniques of sampling from a-target population: probability
sampling and non-probability sampling (Cozby, 2007;-Hair, Black et al., 2010). In
probability sampling, each member of the population has a specifiable probability of
being chosen. Im' other words, the: list' member of population is determined before
sampling. In nonsprobability sampling, we don’t know the probability of any particular
member of the population. Non-probability samplingitechnique is qite arbitrary, difficult
to ensurexthat the satvple accurately represents the population. However, it is cheap and
convenient, comparing with probability sampling. So it is quite common and useful in
many circumstances.

Under the probability concept, three main techniques can be applied to obtain sampling
for data analysis. These three main sampling techniques are named as simple random
sampling; stratified random sampling; and cluster sampling (Cozby, 2007; Hair, Black et
al., 2010). The comparison between advantage and disadvantage of these probability
sampling techniques are summarized in Table 3.1. Three types of non-probability
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sampling techniques are haphazard sampling, purposive sampling, and quota sampling.
These techniques are summarized in Table 3.1.

Table 3.1 Description of sampling tools (Cozby, 2007)

Technique Descriptions ‘ Advantages Disadvantages
Probability sampling
Simple Randomly choose a | Representative of | Expensive.
randorp number of members | population Difficult to get full list
sampling of the population with of population.

an equal probability.
Stratify The population~_4s | Representative of | Expensive.
randorp divided into /| population Difficult to get full list
sampling subgroups, and of population.

randon sampling

techniques are /. then

used to select sample

members” from = each

stratum.
Cluster Randomly choose | Researcher = doesn’t | Expensive and
sampling some clusters ‘from | have to sample from | difficult to get full list

clusters list designed,

and . -then random
sampling techniques
are used to select

samples from chosen
clusters.

lists jof individuals in
order to get a fruly
random sample.

of all members of any
chosen cluster.

Non-probability sampling

Haphazard | Select a sample of | Inexpensive, efficient, | Bias into the sample,
sampling population in {yconvenient: resultsy may  not
convenience. generalize to intended

population.
Purposive Obtain a sample of | Sample includes only | Bias into the sample,
sampling people who meet | purposed individuals | results  may  not

some pre-determined
criterions.

are interested in.

generalize to intended

population.
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Technique Descriptions ‘ Advantages Disadvantages
Non-probability sampling
Quota Chooses a sample that | Inexpensive, efficient, | Bias into the sample,
sampling reflects the numerical | convenient,  slightly | results =~ may  not
composition of |ymore sophisticated | generalize to intended
various subgroups in | than haphazard | population; no method
the population. sampling, for choosing
individuals in
subgroups.

Because the sampling units are supervisors who are currently working at construction
sites, it is difficult to gef a/coruplete Jist of target population. Besides, safety at
construction site is delieate study so almost company refused cooperates. So, contacting
and entering construction sites to interview supervisors are very complex without
personal relations. In additign, this rescarch isiperformed in a limited time and budget.
From these reasons, purposive sampling 1s selected as a suitable tool for this research. A
number of available construetion-siies at Hochiminh city are listed and contacted for
interview permission before conducting the survey.

3.3 Questionnaire Design

Questionnaire is an efficient instrument for data collection: It contents a list of questions
related to the research objectives that requires respondents provide their answers. A great
deal of care is necessary to.write the best question for a survey, researchers have to know
exactly what their purposes of each questiontand thescale toymeasure the variables. With
an efficient questionhaire, résearcher can achieveltheir resedrch objective faster and
cheaper that other mechanism. However, it is not easy to get a good,questionnaire.

There aréthree steps.in desighing a questionnaire, namely:

e Constructing questions to ask includes defining the research objectives and
question wording.

e Responses to questions contents categorized, scaled and coded responses for
analyzing after collected.

e Finalizing the questionnaire includes formatting the questionnaire and refining
questions for more attractive and professional.
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In developing the questions for this study, a number of suggestions relating to good

question design were followed to. The principles for good question include:

e Avoid complexity,

e Avoid leading or loaded questions that lead to social desirability bias,

e Avoid emotional language and prestige bias,
e Avoid ambiguity,

e Avoid double-barreled words,

e Avoid making assumptions (ask r€spondents who do not have relevant
knowledge),
e Avoid questions that serously require the respondent’s memory,

e Avoid implicit alternatives;

e Avoid estimates,

e Avoid double-barreled'questions,

e Consider the frame of reference (the respondent’s viewpoint in responding to

questions),

e Determine the use 0f multiple questions or one question,
e Stimulate respondents to answer, and = *

e Avoid false premises. F/R
By following these principles, a,set.of questionnaire was designed to take the views of

supervisor on tasks in their safety Supervision. The final version of the questionnaire for

pilot study was developed and presented in Appendix.Al. For this research study, four

distinct questionnaire surveys were developed, included:

Table 3.2 Contents of survey questionnaire

safety behavior

Survey
. . Content Expected Outcome

Questionnaire

Section 1: General Information of'{“Practical “parameter of supervisor as
supervisor personality, gconditions of site and

company in which they are working

Section 2: Factors affect the supervisor’s | Assessing important level of factors that
behavior may influence supervisor’s behavior

Section 3: Measurement of Supervisor’s | Supervisor’s safety behavioral intention
safety behavioral intension

Section 4: Measurement of Supervisor’s | Supervisor’s safety behavior
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Section 1: General information related to safety issue

This section is designed to obtain data related to safety issues. This section includes
supervisors’ general information and their evaluation about current safety practice of
construction company, construction project and project stakeholders.

Section 2: Factors affect the supervisor’s behavior

As explained earlier in Chapter Two, the items for questionnaire survey were taken from
a literature review and recent studies by Hofmann and Stetzer (1996), Cooper (1998),
Neal (2000), Mohamed (2002), Prussia (2003);*Zhou (2008), specially, Theory of
Planned Behavior (Ajzen, 1994): Questionnaire eomprised of twenty statements, which
are considered factors thateaffcet the Supervisor’s behavior in safety, dealing with
personalities, safety attitudesg'Subjective norms, perceives behavior control.

For each statement, supervisors' were required to express their perception. Respondents
indicated the strength of agreement or disagreement using a five point Likert scale, under
categories of 1= strongly disagreg, 2= disagree, 3— neither agree nor disagree, 4= agree,
and 5= strongly agree. -

Section 3: Measurement of Supervisor’s safety behavioral intension

Table 3.3 Safety accidents in the constiuction industry in 1999 (Rowlinson, 2004)

Accident category Caseofaccidents™ <~ Fatality Severe injury
Falling from height 466 (50) 524-(48) 133(44)
Electrocution 120 (13) 124(11) 4(1)
Hit by falling materials 115(12) 116 (11) 45 (15)
Collapse of earthwork 87 (9 148 (13) 36 (12)
Use of heavy magchine 63 (7) 71 (6) 38 (13)
Lifting of weights 324(3) 45 (4) 18 (6)
Toxic and suffocation 16°(2) 29 (3) 2(1)
Use of motor 8 (1) 8 (1) 3(D)
Fire and explosions 5(1) 20 (2) 3(D)
Others 11(2) 12 (1) 17 (6)
Total 923 (100) 1097 (100) 299 (100)

The figure in parentheses indicates the percentage of the total
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From literature review, falls from height and electrocution hazards are the most
dangerous causes of fatal construction accidents. According to Report situation of
occupational accidents for the first of 6 months of year 2008 in Vietnam, falling
occupied 17,61% accidents and 19,81% fatality, electrocution occupied 26,70% accidents
and 22,64% fatality. Rowlinson (2004) stated another report from China statistical
yearbook of construction stated that falls from height and electrocution are the first and
second subjective causes, details in Table 3.3.

According to research groups about constrieting  questionnaires based on theory of
planned behavior (Francis, Eccles et al.,.2004), behavioral intention can be measured by
three methods which are.Intentional performance, Generalized intention, and Intention
simulation. For the purpose of.this research, Intention simulation method is referred to
use at the beginning questionnaire’ design. The instrument was developed to explore
Supervisor behavioral intention/by asking them questions regarding falling from height
and electrocution hazardsfin tén scénarios. For each scenario, supervisor has two options
to show their safety behayioral intention which are “Aware worker carefully or stop
worker working until it b€ fixed®” or “Let Worker use it, don’t say anything”. Count the
number of “Aware” answefs. This number 1s the score for behavioral simulation. The
higher the number, the stronger is the interifibh to perform the behavior. Ten situations
are described below. = =

o Regarding falling from height hazards aré conceined with five situation

Situation [.-Scaffold s ot totally boarded

Situation 2: kadders to climb up to a higher level is not tied or secured
o Situation 3:- There are many holes still not be shield when working at high

level

o Situdtion 4: "Working at high level without edge-protection and personal
protections

o Situation 5: Working at high level in badsweather such ag windy, small rain

® Regarding electrocution hazards are concerned with five situation

Situation 1: Electric wire quality not satisfy the technique requirement
Situation 2: There is a part of jumper wire touch the water on the ground
Situation 3: Using handle electrical equipment without any personal
protections as gloves, boots

o Situation 4: Electrical equipment but don’t have any circuit breaker, plug pin,
safety box.

o Situation 5: Electric line in your construction is very low and interlace
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Section 4: Measurement of Supervisor’s safety behavior by the activity method

The research questions were developed with the intent of exploring the current behavior
in safety actions of supervisor at construction sites. Following Dan Petersen (1976)
guidelines and Gary W. Hobson (1990) behavior measurement, interview questions allow
supervisors to describe how often they perform their safety role. Their safety
responsibilities are expressed by four main issues which are

e Investigating accidents to determine causcs;

e Inspecting their area to.1dentify hazards,

e Coaching their people to perform better, and

e Motivating their worker’s aspiration to work safely.
Twelve questions related to.main /ssues| of safety are developed to assess supervisor
current behavior. They represent draportant supervisor behaviors that build positive affect
to workers. The respondents will be asked té choose one answer within three options for
each question which will later be graded. "fhe_.y will be graded (1) point if the item rarely
applies, (2) point if the item applies sofnétinies, (3) point if the item applies most of time.

3.4 Pilot Study

A pilot study is conducted to .evaluate and checking the valid of questionnaire for

improving in following study. Pilot study isié_or;ducted with a small sample similar to
target population as designed before. The quéétié_ﬁhaire is assessed in aspects of question
objectives, question | weiding;—questionnaire—formatiing fo make sure its clarity,
understandability and simplicity for respondents.

3.4.1 Questionnaire and Sampling

In pilot study, each; tespondent, sis sinterviewed s fagestosface .carefully and required to
answer questionnaire«Interviéws not.only focus on the meaningfof the responses but also
gather their suggestion for each component of questionnaire and their difficulties when
answering) questionndirell TheSubject firm) for our) study was) sipetvisors working on
construction site at Hochiminh ‘¢ity.”The ‘pilot study was undertaken in"December 2009.
The pilot study is conducted to collect data from 141 supervisors who are currently
working at nine construction sites and one Cultivate Professional Supervisor course (45
supervisors from 9 construction sites, averaging 5 persons per site; and 96 supervisors at
the course). The duration for each interview is approximately from 30 minutes to 45
minutes, depending on the amount of information that supervisors want to provide and
cooperate.
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The questionnaire survey for pilot testing issued to the respondents is shown in Appendix
Al in Vietnamese version. The questionnaire survey contained four sections. The first
section examined general information of respondents, such as, position at construction
site, education background, years of experience in civil field and experience as supervisor
at site. This section was included to ensure that information was received from valid
sources. Moreover, this section was necessary to test the classify respondents in each
items, issues have a variance in their respondents were considered valid indicators in
explaining model. The second section reguircd” supervisor provide perception about
important factors which influencing their, safety behavior. From five point Likert scale,
twenty existing factors were cheeked whether they are factors influencing supervisor or
not. In addition, respondents«wcie asked to adding more factors that may change their
safety behavior. The third and'the four sections were pretested about the suitable of scale
measure, clarity, undersiandability and simplicity, which ean be answered by respondents.
It should be noted that thesquestionnaire was translated into Vietnamese to ensure that all
questionnaire items would be properly understood.

3.4.2 Results from Pilot Study

The pilot study is condueted o collect data from 141 supervisors who are currently
involving at nine construction ;sites and one /Cultivate Professional Supervision in
Construction course. There are 112 respondent§ who are willing to participate in this
survey and sufficiently complete; producing'é"ilsable response rate of 79% for the pilot
study.

Survey introduction to managers conducted by one of the authors with supporting from
company site office. Of‘those supervisors responding, the‘average age was 28 years and
cover from 23 to 48 years eld. All of themaswere male (100%) and had experiment as
supervisor in construction sit¢ from-3 months to, 10 years. Altost all responders have
acceptable education background (91.1% graduated upper Bachelor degree) and at least 1
time attends the Supervisor Course (81.2%).

The pilot study helped refine the data ©ollection ptocedute'in prépatation for the large
scale study. Piloting is also vital to ensuring data provision by respondents is easy and the
requirements clear. The primary concern of the pilot study was to ascertain the reliability
and validity of the data. Reliability concerns the consistency of a measure, while validity
concerns how effective a measure is for its purpose. From the results of pilot study, some
conclusions are discussed below.

For the first questionnaire section, the questions were commented clear and easy to
understand. However some responds should be adjusted to appropriate with real
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conditions. For example, Q6 and Q8 adjusted from 4 answers to 3 answers; Q12, Q17,
Q19, Q20, Q21 change from “Yes/No” question to be 3 scale of frequency; Q14, Q15 and
Q16 changed from stated percentage to be 3 scale of frequency. Detail of revised
questionnaire is shown in Appendix A3 and A4 for both English and Vietnamese.

For the second questionnaire section, almost respondents agreed the importance of twenty
existing items for factor influencing supervisor behavior. Table 3.4 show the mean value
of them which were higher than 3. In addition, five point Likert scale was reliability for
this questionnaire question providing Cronbach’s alpha was 0.863 higher than threshold
value 0.6. From respondents, all twenty!question in second section clear and easy to
understand. However, they.also gave some suggestions.about adding some items that may
affect supervisor behaviorin'their perception. In summarized, five additional items were:

¢ Influence from workersafety behavior
e Influence from safety awareness-of pfoject owner
e Weather conditions af consfruction sites in which they are working
e Type of project owner
e Company’s vision about safety issue 44
These five additional items were added in both first and section of questionnaire.

For the third questionnaire section, most éup'érvisors recognized that 10 situations
represented almost hazards at the construction sites. These 10 situations were the most
important and frequently occurring. However, the two option responds “Aware worker
carefully or stop wotker working until it be fixed” or “Let worker use it, don’t say
anything” made respondents feel difficult to answer. Some respondents stated that “it is
difficult to answer awarC or not aware, it is depend on”, others stated that “sometime I
stop worker doing unsafe job but sometime’ not”, From respondents’ comments and
suggestion, the third lquestionnaire was adjusted. Measuring behavioral intention changed
from “Intention Simulation” to “Intention Performance” method (Francis, Eccles et al.,
2004). Tengsituations were, kept-butsthe, scale .changed  from-Yes/No” answer to
frequencylanswer. We asked them‘Given each situation/occur 10:times, how many time
you aware' worker carefully or stop them working if necessary”, and the answer scale
from 0 to 10. The number selected for each situation is the behavioral intention scores
(Francis, Eccles et al., 2004). The total score of 10 situations was the representative score
of behavioral intention.

For the fourth questionnaire section, more than half respondents agreed that twelve
questions related to supervisor’s role on safety issue were a good representative. They
stated that “a good supervisor should fulfill all of twelve activities to achieve better
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safety”, but they also asserted “performing all of them are very difficult and impossible
because of limited resources”. In addition, the three scale frequency of respond made
respondent not easy to select, they need some middle level of frequency. Therefore, the
answer of this section was change from three scale to five scale. Five scale include
“Never”, “Rarely”, “Sometimes”, “Usually”, and “Always”.

The finished revised questionnaire which was used for large scale study is shown in
Appendix A3 in English version and A4 in Vigtnamese version.

Table 3.4 Descriptive of factor influencing supervisor’s behavior (Pilot Study, N=112)

Item N Minimum Maximum Mean  Std. Deviation
Age 112 1 5 3.70 1.038
Background 112 1 5 4.01 973
Safety Training 112 1 5 4.16 982
Safety Knowledge 110 1 5 4.35 872
Work Experience L10 n 5 3.99 1.000
Drinking Habit 109 1 5 4.05 1.265
Smoking Habit =8 1 5 3.12 1.306
Salary Satisfaction HO 1 5 3.16 982
Influence of family 111 1 5 3.46 922
Influence of coworker 110 1 3 3.71 .881
Safety of Workplace 110 1 5 4.17 .844
Management safety practice 108 1 5 4.10 976
Safety policy 1,09 1 S 3.78 956
Community 109 1 5 3.40 982
Project Scale 110 1 5 3:77 1.029
Project Schedule 108 1 5 4.10 906
Work Assigned 110 1 5 4.10 938
Control worker capacity 111 1 5 3.90 924
Influence from Top Manager 111 1 5 3.88 .839

Financial Supporting from 111

[\
N

4.06 .866
company

Valid N (listwise) 95
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3.5 Large Scale Study

The objective of the large scale study was to collect valid and reliability data enough for
achieve research objectives. Questionnaire, sampling technique, sample size and analysis
method for large scale study are discussed in details below.

3.5.1 Questionnaire for Large Scale Study

The large scale study questionnaire was developed based on the literature review, lessons
learnt from the pilot study and consultation with construction industry experts. In
particular, the pilot study prewvided the impetusto.sefine the questionnaire layout, refine
data collection plans, modify the.questionnaire and gain an initial idea of the validity and
reliability of the conceptual behavior model.

The large scale study questionnaize contented four main sections. Section 1 included 28
questions, 25 questionS related to' practical parameters may influencing supervisor
behavior and 3 questiongiused to test.the valid respondent. In this section, respondents
were required to state their personality, cvaluate current safety status of their project,
construction site, and company Safety vision, and give the comment on parties’ safety
awareness related project as owner, top manégér, coworker, worker, community and so
forth. Section 2 contented 25 gtéstions Wthh required respondent provide their
perception. Respondents were asked in agrécrﬁént five point Linkert scale about the
important of 25 items influencing supervisor’s behavior. Section 3 involved 10 hazard
situations may occur at.construction site to measure behavioral intention. Supposing each
situation happened 10 times, respondents were asked how fmany time they “aware worker
carefully or stop them working if necessary”. Section 4 implied 12 questions related to
supervisor’s role on saf€ty issue. They were asked to responds how often they perform
each activity to measure theirbehavior on safety action. The fully questionnaire which
was used for large scale study 18 shown in Appendix A3 in English version and A4 in
Vietnamese version.

3.5.2 Sampling TeChniqué and,Samplé!Size

The largef scale study questionnaire survey issued to the respondents is shown in
Appendix A4. During March-April 2010, data collection for this study was undertaken
with construction professionals in Vietnam, specific at Hochiminh city construction sites.

One of the main objectives in this research was to explore the safety behaviors of the
construction supervisor. As we know, safety is a delicate study so it is hard to convincing
construction company to participate. Further more, there is lack cooperation between
construction companies and researchers in developing country and construction site has
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some special characteristic that rarely allow for survey without individual relationship.
To overcome obstacles and difficulties, construction sites are contacts to facilitate access
before survey and only number of site are allowed. For these reasons, convenience
sampling is selected as a suitable tool for this research. A number of available
construction sites at Hochiminh city are listed and contacted for interview permission
before conducting the survey.

Sample size is next designed in careful becausc.it directly influence on results accuracy
(Tabachnick and Fidell, 2007; Fellows and Lat, .2008; Hair, Black et al., 2010). The
sample size will be dependent on the aceuracy required and the likely variation of the
population characteristicswbeing .investigated, as well as the kind of analysis to be
conducted on the data. The lasger a sample size becomes the smaller the impact on
accuracy so there is a cut-off peint beyond which the inereased costs are not justified by
the (small) improvement in accuracy; a sample size of 1,000 is often referred to as a cut-
off point beyond which the rate of improvément in accuracy slows. As this research will
use factor analysis to explorg factors influencing supervisor behavior and structural
equation modeling (SEM) to develop model for explaining supervisor behavior, the
sample size has to exceed 375 for. this study From the recommendation of SEM
technique, the ratio should reach alieast 15 sample for each independent variable (Bacon,
1997). So with 25 independent variables, we need sample size exceed 375 to minimize
the error to achieve generalizability tesearch results (Hair, Black et al., 2010). Analysis
will be discussed in section 3.5.3.

The necessary actual sample is calculated by dividing the dctermined sample size (375)
by the acceptable response rate (50%). This acceptable response rate was estimated from
the pilot study (response rate was 79%) to ensure can collect all necessary data for
statistically significant tresults inlimitotime: and) budget.<This' calculation resulted in
achieving the total satiple of'750. Finally, quiestionnaires were ‘issued to all of these 800
respondents.

Within 800 guestionnaites| distributed, only 434 respondents were collected contribute
response rate 54.25%. Other 366 questionnaires were not completed because respondents
refused to provide information. There were many hiding reasons made them refuse to
cooperate, the common reason are they must to perform some job, they don’t have time,
the safety at construction site was good so they have no idea to suggest and so forth.

For the large scale survey, 434 questionnaires completed with highly cooperation from 39
construction projects and one Cultivate Professional Supervisor course (304 supervisors
from 39 construction sites, averaging 7 persons per site; and 130 supervisors at the
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course). It is significant to provide more explanation about the Cultivate Professional
Supervisor course. This course is obligatory according to the law in force for supervisor
position at construction site. To work as a supervisor, they must to take this course every
5 year. Each respondent took from 30 minutes to 45 minutes approximately, depending
on how much the supervisor wanted to say connected with the content.

3.5.3 Data Analysis

The data collected from the questionnaire supveys.and interviews were analyzed with the
support from Statistical Package for Social Seiences (SPSS) program. The analysis
included: descriptive analysis, factor analysis, linéar reégression, and structural equation
modeling (SEM). The data analysis-and the results for the whole set of surveys are detailed
in Chapter 4, 5, 6 and coneludedin Chapter 7.

Descriptive statistics was the fitst/ technique applied. It was used to describe the
characteristics of respondents sample; to;::check variables for any violation of the
assumptions underlying thesStatistical techniques that will'used, and to address specific
research questions, curreat supewvisor beha'v_ioral intention and behavior (Pallant, 2004).
Descriptive statistics can be obtained a number of different ways, using Frequencies,
Descriptive or Explore. Different procedures are depended on categorical or continuous
variables. sl

Factor analysis was the second technique applied. For the objective of research to identify
factors influencing supervisor behavior, explore factor analysis was carried out at the first
step. Initial 25 items may influencing supervisor’s behavior will be grouped in smaller set
of factors before further analyze. And then, Cronbach’s alpha is used to assess the
validity and reliability of each factor (Hair, Black et al., 2010).

Linear regressiofi was| the| thirdtéchnique t6. achieve! the t€search objectives addressed
above. Linear regresSion-analysis' can be used to ‘examine 'the relationship between a
single dependent variable and severaliindependent.variables. However, this technique is
restricted, to' examiniig, 'a single relationship at a time. Therefore; liear regression is
selected to.explore the relationship between behavioral interition and behavior.

Structural equation model (SEM) was alternative technique for exploring the
interrelationship among factors in multiple layers of linkages between variables. SEM
proves effective statistical technique in develop the causal model for explaining a
dependent variable with a high quality information (Tabachnick and Fidell, 2006; Hair,
Black et al., 2010). Therefore, SEM is selected in developing models for explaining
supervisor’s behavior.
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3.6 Summary

This chapter described the guideline to conduct this research. The components of
questionnaire and interview survey were designed. Data collection method was described
in details of target population, sampling technique and sample size. The study required
two distinct research stages in order to develop the final model for explaining supervisor
behavior on safety actions, namely, pilot study and large scale study. The pilot study
tested the validity and reliability of the iminary data obtained and enabled the

refinement of the questionnai

refined, confirmed and established the ex la@ The data analysis and the results
for the whole set of surve i apter 4,5, 6 and concluded in Chapter 7.
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CHAPTER 1V

CURRENT SUPERVISORS’ BEHAVIOR ON SAFETY
ACTIONS AT CONSTRUCTION SITE

This chapter aims to explore the current practice  of Supervisor’s behavior on safety action at
construction site and test the. hypothesis about the relationship between supervisors’
behavioral intention and their cuirent behavior. Chapter starts with section 4.1 which
describes the characteristic ofthe strvey and data which used to analyze in this chapter.
Next section 4.2 describes the eharactetistics of respondents. Following section 4.3
expresses the current statis of superyvisor on safety actions through their behavior. Then
section 4.4 describes supewvisor behavioral intention base on simulated situations. Finally,
linear regression is used'to tgst the hypothesis in section 4.5.

4.1 Descriptive Survey Data
4.1.1 General Survey Details J/A

The research questions were developed with ;chélf'intent of achieving research objectives.
The questionnaires contented four-main sections as discussed in chapter 3, respondents
were asked to completelat the same time. Data collection took place on March and April
2010 in Vietnam. Each respondent was interviewed in person to complete questionnaire.
From the survey, 800 questionnaires were distributed to supervisors who were currently
working at 39 construction sites and one Cultivate Professional Supervision in
Construction course,in Hochiminh city, one of the.most developing cities in Vietnam.
Finally, 434 respondents were completed and-collected, ratio respond is 54.25 percent. In
other to achieve high quality and cooperated responds, each supervisor was interviewed
in persop-assoeiating-with guestionnaire, checklist. It took appreximately fifteen to thirty
minutes for each réspondent who willing to contribute opinion.

4.1.2 Statistical Analysis

Data were screened using the complete sample (N = 434) prior to the main analyses to
examine for accuracy of data entry, missing values, and fit between distributions and the
assumptions of necessary analyze tools. After deleting unusable cases, 403 data are used
in general purpose, however only 241 data are used for behavior and behavioral intention
analyze.
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4.1.3 Data Screening

Prior to analyses and using the usable sample (N = 403), it is important to check for
mistake initially. So data were examined for accuracy of data entry, missing values. The
data screening process involves a number of steps which are first step checking for error;
second step finding the error in the data file and third step correcting the error in the data
file. The accuracy of the data file was checked by proofreading a random sample of 100
of the original data against a computerizedslisting. In addition, the Frequencies and
Descriptive statistic command«in SPSS Version” Lwas used to detect any out of range
values. None were found.

4.2 Respondent Profile

4.2.1 Educational Background

Level of education is one factor that inﬂuenées the level of safety behavior of supervisor
at construction site. In this study, respondent’s educational background is classified into
three (3) groups. The results of the analysis 'a_re shown in Table 4.1 and Figure 4.1.

The data show that 36 people or 8.9% of the ré;sp.t-)ndents have high school background, 352
people or 87.3% have undergraduate qualiﬁcaﬁbn and 15 people or 3.7% with post graduate
education. Almost all respondents have accépt"'iﬁle education background so they can
representative for supervisor level at construction site.

Table 4.1 Supervisor educational background (N=403)

Educational Background | Frequeney | Percentage T —
Percentage
Completed high school 36 8.9 8.9
Undergraduate 352 87.3 96.3
Graduate 15 3.7 100.0
Total 403 100.0
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3.70% 8.90%

= Completed high school
® Undergraduate

Graduate

T — N
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Figure ?)ﬁ t Educational Background (N=403)
4.2.2 Respondent’s Werkin,

Working experience is

rienc n

- fa_Z:tér may influence the quality of safety behavior
of supervisor. Personal experi g:é_n__er@;/ understand about their workplace in which
they are working to avoid accident: ha}'ppe- For clearly understand about respondent’s
profile, this section co spondent’s fworkmg experience in two points of view
including working experie civil ﬁeld :e?nd’ experience as supervisor at construction
site. In the research, respondents W{}Pkmg ience arrange from 0 to 42 years in civil
to ‘30 fot supeﬁli’s& position. It is classified into three (3)
groups. Result from the analysis shown in, TFQ-IE 4.2, Table 4.3, Figure 4.2, and Figure

4.3. N

engineering field and from

Respondents of supeﬂﬁ'éor whom participated in the rese';xih is regularly allocating in
three groups. Related t(ijxperlence in civil engineering .ﬁeld 39.2% of respondents are
having less than 2 years working experlence 31.3% of 1 respondents having 2-5 years
working experience while 29.5% haying.more than 5.years experience. Meanwhile rate of
experience as supérvisor of there groups in tutn are 51.1%, 32.3% and 16.6%. In general,
experience of respondents present the population of supervisor_at construction site.
Therefore; sampling datasisayailable to msedor farther analyze.

Table 4.2 Respondent’s experience in civil engineering field (N=403)

Experience in Civil Frequency | Percentage |Cumulative Percentage
Less than 2 years 158 39.2 39.2
From 2 to 5 years 126 31.3 70.5
More than 5 years 119 29.5 100.0
Total 403 100.0




® Less than 2 years
= From 2 to 5 years

¥ More than 5 years

Figure 4.

Table 4.3 Respondent’s experi

\N\Ciﬁlﬂlgmeenng field
ZHES
2448 AW e";\ umulative
"_—.\
-y ' Percentage

Experience As
Supervisor

Less than 2 years

51.1

From 2 to 5 years

More than 5 years
Total

| ML
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Figure 4.3 Respondent’s experience as supervisor at site

4.2.3 Respondent’s Safety Training

One important factor which influences the quality of safety behavior of supervisor is
safety training as supervisor at construction site. It is observed from the respondent of the
questionnaire, 21.8% of current supervisor at construction site have never attend any
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supervisor course. This characteristic should be considered for next step of analyze.
Respondent predominantly attend one time in supervisor training, about 60.5% while 17.6%
attend more than 1 time. Result from the analysis shown in Table 4.4 and Figure 4.4.

Table 4.4 Respondent’s times attend safety training course (N=403)

Cumulative

Supervisor Safety Training | Frequ. Percentage
Al

. Percentage
{g’l/é 218 218
Attend 1 time e L — 82.4
Attend 2 times above T 71176 100.0

Total - 100.0

Never attend any course

B Never attend any course
B Attend 1 time

5 Attend 2 times above

¥ — A
Figure 4j Respondent’s times att fetrrraining course
Tl

42.4 Respond ljaﬁ;ﬁ W efje Y At
Safety knowleoa ~defermini o utg jgsEJeng zfety behavior. It is a

combination between personal experience, educational background and training

support@ﬁco ﬂ}f}w%ﬁkﬁ}&}ﬁﬂ ﬁlﬁlﬁvimrs to identify
accident and avoid the damage not only for themselves but also others. In the research,

respondents are required to judge themselves about their safety knowledge in three levels.
The first level states that they have little knowledge about safety; second level states that
they only have necessary safety information and knowledge; third level states that they
can control or avoid all potential hazards at construction site. Result from the analysis is
shown in Table 4.5 and Figure 4.5.
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The result shows that 34% of the respondents are having little knowledge about safety. In
addition, 46.2% have necessary safety information and knowledge and only 19.9% satisfy
supervisor requirement, which can control or avoid all potential hazards. It is interesting to
observe that most respondents are not satisfying knowledge which required for supervisor. It
reflects an important feature of population characteristic, so they can representative for
supervisor level at construction site.

Table 4.5 Respondent’s safety knowledge' 'Ir //
o

-~ lati
== - t
Safety Knowledge ™ 9 Ficquency | Percentage Cumulative
p— i Percentage
Little knowledge about saW l 137 34.0 34.0
= -
Necessary safety informati agdjﬁ}oyleage 186 46.2 80.1
Can control or avoid al pot;tﬁ;( yé;(@rds 3 4 80 19.9 100.0
Total LI 403 100.0
2115
i s gl
® Little knowledge about
safety
Necessary safety
—j o}a'hation and knowled ge
z CEfl control or avoid all
potential hazards

Figure 4.5 Respondent’s safety knowledge

4.3 Analysisof Superyisors’Behayior;in Safetyf Aections | .

4.3.1 Data Preparation for Behavior Analysis

This section describes the process of data preparation for behavior analysis. The survey
data from the third and the fourth section of questionnaire are analyzed to find out the
current behavior and behavioral intention of supervisor on safety actions at construction
site. In addition, the relationship between them is observed. The main purpose of third
section is exploring the behavioral intention though ten situations which related to
working at height and electrocution hazard. The fourth section of questionnaire attempts
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to explain the current behavior of supervisor by evaluating four safety responsibilities
which are investigating accidents to determine causes, inspecting their area to identify
hazards, coaching their people to perform better and motivating worker’s aspiration to
work safely.

Questionnaires were distributed and completed by 434 respondents. Some are excluded
due to incomplete and inappropriate respondent data. After cleaning data process, the
sample size is reduced to 241. These datasarze used to present and analyze current
behavior of supervisor. These 241 sufficiently eomplete included in data analysis,
producing a usable response rate of 30.12% of total distributed questionnaires. The ratio
of usable data was low beeause all of supervisor afraid to answer the questions which
related their actions. Furthermore, all of four section of questionnaire was performed at
the same time, thus it cam not avoid respondents tired and lazy to fulfil carefully.
Consequently, 241 usable responds which complete carefully with high cooperation was
used for this chapter. o

Of those 241 supervisors esponding, the average age was 29.46 years and cover from 20
to 68 years old. All of them wete.male (1’00%) and had experience as supervisor in
construction site from beginning to 22 years experience, average 3.54 years experience.
Almost all responders have aeceptable educationbackground (89.2% undergraduate) and
at least 1 time attends the Cultivate Professiibrl-al Supervision in Construction Course
(77.2%). The data show that 34% of the reéﬁdhdénts are having little knowledge about
safety, 49.4% have necessary safety mformation and knowledge and only 16.6% satisfy
supervisor requirement-that can control or avoid all potential hazards. The characteristics
of respondents cover all possible expected, so they can representative for supervisor level
at construction site.

4.3.2 Reliability Analysis of Scale

The research questions section three and four were developed with the intent of exploring
the current behayviorn safety, actions of:supenyviserat construction,sites: Supervisors were
asked to deseribe how often ithey ‘petform their safety role. Theirisafety responsibilities
are expressed by four main issues which are investigating accidents to determine causes,
inspecting their area to identify hazards, coaching their people to perform better and
motivating worker’s aspiration to work safely.

To ensure that the items comprising the behavior produced reliable scales, Cronbach’s
alpha coefficient of internal consistency was calculated for each scale. The results are
shown in Table 4.6 below. Comparing with the acceptable value of Cronbach alpha of
0.60 (Hair, Black et al., 2010), this scale was considered to be reliability with the value of
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Cronbach alpha 0.802. Values from the column “Alpha if item deleted” in Table 4.6
suggested that all of 12 items representative for supervisor behavior were valid and not

removed from the analysis. All of these 12 items provided the most reliability scale for

measuring supervisor’s behavior on safety action.

Table 4.6 Cronbach’s alpha for supervisor behavior scale (N = 241)

Cronbach's Alpha = 0.802 Cronbach's Alpha
N ofItems = 12 if Item Deleted

Investigating injuries causes , 789
Conducting an investigation.enthe causes of accidents immediately 793
Finding the contributing causes for.each accident as more as possible 779
Correcting hazards if an ageident has happened 794
Giving recommendations tofprevent a similar accident 781
Carrying out inspections'for worker realize hazards on the site 779
Inspecting workers to corgect hazards 782
Setting up meetings to coach the group of eﬁplé'yees 786
Orienting new employees on gite ‘ 7 783
Contacting employees individually to inspect Ihehl working safely 793
Using safety materials to motivate the worker working safely 799
Operating some attitudC activity to improve your worker safety 790

behavior

4.3.3 Supervisors’ Current Behavior

The behavior is described using the frequency of performing in current practice. Due to

the questionnaire is designed.by 'S point scales (from 0 to 4) to describe the frequency,

therefore, the average score of each issue which represent safety behavior was used in

order to indicate level of frequency.

The mean score were categorized into interval'as follows:

Mean Scores Description

0.00 —1.00 Seldom Apply
1.01 -2.00 Rarely Apply
2.01 -3.00 Sometimes Apply

3.01 —4.00 Often Apply
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Supervisors were asked to describe behavior on safety action by expressing frequency of
safety performance. The initial results were shown in Table 4.7 and Table 4.8 shows the
average score of supervisors’ behavior on safety action and its interpretation. The
analysis of supervisors’ behavior can be grouped into four groups. The first group of
supervisors’ behavior is the investigation of accidents to determine causes. It is
sometimes applied with the low mean score. They are not quite often investigate the
incident causes (mean=2.56), the value of mean score just enough exceed the average
score. Under case of supervisor investigation‘about the accident causes, they have a better
trend to conduct it immediately (mean=2.74)-and investigate accidents carefully
(mean=2.70).

Next the second group of supervisors’ behavior is pesitive in inspecting area and
identifying hazards. They often.correct the hazards which can cause the accident with the
highest mean from 12 items(mean=3.00). The current status also shows that supervisors
usually prefer to correct the hazards himself rather than give the recommendation about
construction site safety (mgan=2.79). They sometimes carry out the inspection and make
worker realize the hazards (mean=2.64). It can be pointed that their practices can prevent
worker’s awareness in safety behavior, a

The third group of supervisorS’ behavior i1s coaching the worker. It is sometimes found
that supervisors take safety actiofi in coaching,’the worker. The frequency supervisor
perform coaching about safety is moderately' low. They are more likely to conduct the
safety orientation for new. workers at construction sites {(imean = 2.39). Supervisors are
limited in establishing“the meeting for coaching workers (mean=2.07). This weakness
should be modified, because supervisor coaching function is very important. It can
directly impact to change the worker’s safety behavior. Lack of supervisors’ practice on
this safety actioncan lead torvery dangetoussand:shouldbe aware:

The fourth group of supervisors’ behavior involves motivation worker’s aspiration to
work safely. Almost accidents are triggered by unsafe behaviors; werkers in developing
countrieshhave less safety’ culture to protect themselves. "Workers seldom require the
safety supporting from the company. In other words, workers have a risk on unsafe
events in construction works. Thus, motivating their aspiration to work safe is an urgent
mission of supervisor. But the real practice is inversed. The items in this group have the
lowest mean of frequency applied (Mean = 2.10, 1.71 and 1.76). This supervisor behavior
should be changed to improve the positive impact in keeping safe for construction site.
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Issues related to supervisors’

Percentage of supervisor action (%)

behavior on safety a%ctlons at Never  Rarely S?me- Usually  Always Total
construction sites times (%)

Investigating injuries causes 2.9 14.1 28.6 33.2 21.2 100

Conducting an investigation 4.6 7.9 25.7 32.8 29.0 100

on the causes of accidents

immediately

Finding the contributing 3.3 83 28.2 353 24.9 100

causes for each accident as

more as possible

Correcting hazards if an 2.1 %0 19.5 36.5 36.9 100

accident has happened

Giving recommendations to 1.2 40 241 44.0 22.8 100

prevent a similar accident

Carrying out inspections for K/ 8.7 31.1 41.1 17.4 100

worker realize hazards onthe

site

Inspecting workers to correct = 12.4 34.0 42.3 10.0 100

hazards '

Setting up meetings to-coach L3 207 305 21.6 10.4 100

the group of employces

Orienting new employees on ~r. 14.1 29.5 36.1 14.5 100

site

Contacting employées Ik 20.7 36,1 25.7 10.0 100

individually to inspect them

working safely

Using safety matérials to 17.0 21.2 39.0 5 3.3 100

motivate the worker working

safely

Operating some attitude 12.9 24.9 38.6 20.3 3.3 100

activity to improve your
worker safety behavior
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Table 4.8 Average score of each issue related to supervisors’ behavior on safety action

Issues related to supervisors’ behavior on

safety actions at construction sites Mean SD. Frequency
Investigating accidents to determine

causes

Investigating injuries causes 2.56 1.064 Sometimes Apply
Conducting an investigation on the causes .

of accidents immediately g 74 1100 Sometimes Apply
Fmdmg the contributing causes for each 270 1038 Sometimes Apply
accident as more as possible

Inspecting their area to identify hazards

Correcting hazards if an aceident has 300 977 Sometimes Apply
happened

ijlV}ng recgmmendatlons to prevent a .79 926 Sometimes Apply
similar accident

Carrying out inspections for worket realize .

hazards on the site 2.64 926 Sometimes Apply
Coaching their people to perform better

Inspecting workers to correct hazards 2.47 .881  Sometimes Apply
Setting up meetings to coach the group of 2,07 1.066  Sometimes Apply
employees

Orienting new employges on site S 1.079  Sometimes Apply
Motivating worker’s. aspiration to work

safely

Contacting employees mdividually to )

inspect them working safely 2.10 1076 Sometimes Apply
Using safety materials to motivate the

worker working safely £ R A Rarely Apply
Operating some attitude activity to improve 176 1.024 Rarely Apply

worker safety.behayior

Figure 4.6;shows gaps of current supervisors’ behavior on safety action at construction

site. The results show that the most practice of supervisors related to safety action is

“Correcting hazards which can cause accident”. The result shows that most of behavior

has mean score above 2.00. It means that supervisors sometimes performed on safety

action such as “Investigating causes of accident carefully in details”, “Giving

recommendations about construction site safety to prevent a similar accident” and

“Orienting new employees on site”. However, three lowest supervisor’s behaviors have

mean score nearly or less than 2.00. These are “Setting up meetings to coach the group of



64

employees”, “Using safety materials to motivate the worker working safely” and
“Operating some attitude activity to improve your worker safety behavior”. These actions
should be improved by supervisors in construction projects.

Investigating injuries causes

Operating some attitude 4.00 Conducting an investigation
activity to improve your L on the causes of accidents
worker safety behavio 2.56 immediately

3.00 1\

Using safety materialsto
motivate the worker

working safely \&/

Finding the contributing
causes for each accident as
more as possible

Contacting employees / /
individually to inspect them {—— = AT B L
working safely \

_\ Correcting hazardsif an
¥ accident has happened

Orienting new employeesi.— 239
) \
on site o \ &
Var

Setting up meetings\bo\i

coagh the group of
employees

Giving recommendations to
prevent a similar accident

/
Carrying out inspections for
worker realize hazards on
the site

correcthazards

Figure 4.6 Gaps of supervisors’ behavioi‘—_eiif'safety actions at construction sites

-

4.4 Analysis of Supervisors’ Behavioral Ihfention on Safety Action

Behavioral intention is person’s intention to perform a patficular action. There should be
a high relation between behavioral intention and actual performance of that behavior.
Although this relationship does not always perfectly corrclation but behavioral intention
is the best single predictor of. people’s. behavior,, Therefore, this section is used to
describe behavioral intention. for explaining, supervisor behavior and their relationship.
This relationship s focused as a key point of the explaining model which will discussed
in next chapter:

As discussing "in the "previous “chapter, behavioral intention is measured by applying
intention performance method using ten scenarios. By understanding how respondents
decide in each situation given it occurring ten times, we can understand their tendency to
perform that behavior. All the details of analysis are shown below.
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4.4.1 Reliability Analysis of Scale

Table 4.9 Cronbach’s alpha for supervisor behavioral intention scale (N = 241)

Cronbach's Alpha = 0.924 Cronbach’s
N of Items = 10 Alpha if Item
Deleted

Situation 1  Once one worker is ready to statt his job, he climbs the 917
scaffold up to the level he must work at but the scaffold is
not totally boarded.

Situation 2 Workers are'ready to start his job which requires to use 924
ladders toelimb upto'a higher level is not tied or secured
or ladder net'enetigh I meter above the landing place.

Situation 3 When the workers ready to'start their job on roof or high 916
level but thege age many holes'still not be shield.

Situation 4 Workers.are working on roof or high level without edge 913
protection and personal protécﬁbns have not been
provided. v 3

Situation 5 Workers are working on roof_d_,r high level in bad weather 915
such as windy, smali rain. = 0

Situation 6 Workers are using electrical eqttiﬁinent for their works but 912
the electric wire-quality not satisfy the technique
requirement

Situation 7 Workers‘are using electrical equipment for their works but 914
there is a part of jumper wire touch the water on the
ground.

Situation 8 Workers are tsing handle electrical equipment for their 919
works without.any personal protections as gloves, boots.

Situation 9 Workers are using electrical equipment but don’t have any 915
circuit.breaker, plug-pin,.safety box,

Situation 10 "Electtic line in construction is very low and interlace’and 917
there is equipment inside construction such as concrete
pump, truck.

The behavioral intentions are measured by 10 situations. It is necessary to ensure that
these items comprise of reliable measured scale. Cronbach’s alpha coefficient of internal
consistency was calculated for scale. The results are shown in Table 4.9 below. In respect
of the scale’s reliability, this scale was also found to be reliable with very high value of
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Cronbach’s alpha 0.924 and above the acceptable of 0.60 (Hair, Black et al., 2010).
Values from the column “Alpha if item deleted” in Table 4.9 suggested that all of these
10 items provided the most reliability scale for measuring behavioral intention. So we
should not remove any items of this scale for further analysis.

4.4.2 Supervisors’ Behavioral Intention

In the behavioral intention questio }rp ryisors were asked to state the frequency of
times they warn or stop wor ﬁ / h situation occurs 10 times at the
construction site. It means tn&f behav tion from 0 to 10. For each single
tselec l‘%ﬂ intention score. The average

otal score of all ten situations

at site. Descriptive analysis

item measurement, the nu
score of each situation
indicates their general i
results are shown in detai

QI VR L

o

Figure 4.7 Frequency of Qnes -s_;lperw 0 I stop wor@r from working at height when

f
AR

sc'?ffold is not totally boarded, situation 1
o v

= Situation 2

Figure 4.8 Frequency of times supervisor warn or stop worker from climbing up to a higher
level with unsafe ladders, situation 2
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Figure 4.11 Frequency of times supervisor warn or stop worker from working on roof or
high level in bad weather, situation 5
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Figure 4.14 Frequency of times supervisor warn or stop worker from using handle electrical
equipment without any personal protections, situation 8
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Figure 4.15 Frequency of ti servisor warn orstop worker from using electrical

equipment but don’t L //7 cuit breaker, plug pin, safety box, situation 9
-* |- 7 7

Figure 4.16 Freque oy _ rker when equipment enter
construction ﬁ lectri dﬁterlace, situation 10

According to ipti ‘r i ei y 1 havioral intention was
average level. 'ﬁﬁg ﬁmgﬂit {ﬂ Eigj ﬁﬁ.@ to 5.80. This score
also indicated the ¥isk perception of s%pervisor. The highest mean isqg. 80 from situation 7,
situatior@\ orI Si ﬂﬁzﬂemﬁvﬁwﬂﬁl Hire touches the
water on 3§0u R\i is'situation istth d ]ﬂj from supervisor
view. Theq most disregards situation from supervisor is situation 2 related to unsafe
ladders when worker climbing. The average score of this situation is the lowest 4.42.
From the results, the standard deviation of all situations dispersed widely (SD=2.785 —
3.214). Therefore, behavioral intention was a conformable variable in predicting the
relationship between it and behavior.
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Table 4.10 Average score of each situation related to behavioral intention (N=241)

Situation Minimum  Maximum Mean SD.
Situation 1 0 10 5.16 3.005
Situation 2 0 10 4.42 3.036
Situation 3 0 10 5.23 3.153
Situation 4 0 10 5.71 3.174
Situation 5 0 10 5.19 3.214
Situation 6 0 10 5.26 3.059
Situation 7 0 10 5.80 3.560
Situation 8 0 10 4.97 2.785
Situation 9 0 10 _ 4.95 2.897
Situation 10 0 10 5.16 3.202

4.5 Hypothesis Testing Positive Relationship Between Supervisors’ Behavioral
Intention and Their Behavior on Safety Action

Based on the literature review, theresis a relationship between behavioral intention and
behavior (Fishbein and Ajzen, 1975; Ajzen, 1991; Francis, Eccles et al., 2004). This
section is analyzed to test the hypothesis abouj,c '—po_sitive relationship between Supervisors’
behavioral intention -and their current  behavior of safety action. This analysis is
performed based on behavier-score-in-seetion-4:3-and-behavioral intention in section 4.4.
The relationships are deseribed through the linear regression analysis.

4.5.1 Data Preparation

From the analysisiresults)of seale’s reliability-1im section4.3:and:4.4 above for measuring
behavior and behavioral ifitention,’ 127 items " were considered as an acceptable
measurement for the supervisor behavior scale and 10 items sityations for behavioral
intention_scale. Behdviot s¢ore™is the total score of these| 12 items score; range from 0 to
48. The behavioral imtention is described by summary score-of ten situations, range from
0 to 100. The frequencies of them are shown in Figure 4.17 and Figure 4.18. From
descriptive analysis, behavior score has mean=28.95, SD=6.867 and behavioral intention
has mean=51.86, SD=24.005.
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4.5.2 Testing Hypothesis and Checking Assumptigs of Linear R%yession

ror e AN SR HRADI GG Y oo

appropriaté technique. Linear regression analysis proves effective tool to exam the
relationship between a single dependent variable and several independent variables (Hair,
Black et al., 2010). One key important issue before using linear regression is assessing
data appropriation to ensuring all key assumptions of regression models are satisfied.
Any assumption violations may cause distorted and biased research results. These
assumptions include [linearity, homoscedasticity, normality, multicollinearity, and
independence of the error terms (Hair, Black et al., 2010).
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Regarding to this research, the third assumption about multicollinearity would not be
tested because this hypothesis contents only one independent variable. The assumption
regarding independence of the error terms was not considered to be relevant and it would
not be tested in this thesis because this research has not used time series data or
sequencing variables (Hair, Black et al., 2010).

The assumptions of linearity, nonlinearity, and homoscedasticity can be examined by
using graphical tools such as scatter plots, of residual plots and/or statistical analyses
which are discussed with the regression feSults.If no assumptions are violated, the
residuals should be randomly distributedtaround their mean of zero (Hair, Black et al,,
2010). In addition, normality"was tested using normal probability plots. Normality is
achieved when the graphs.illustzate no tremendous departure from the diagonal line (Hair,
Black et al., 2010). The results of these tests will be reported along with the results of the
hypothesis testing, which argmow discussed..

4.5.3 Results of Proposed Hypotheses Testing

As mentioned above, 24 ¥ respondents weré_sufﬁciently complete to be included in this
analysis. The regression equations werc conducted over the full sample for the proposed
hypothesis to test the influence ofisupervisors’ behavioral intention on their behavior.
The results of the regression equations are ré}ééfft‘ed along with the results of the test of
assumptions in Table 4.11. Residual plots and '1_1/0'_1jma1 probability plots of hypothesis are
displayed in Appendices B. The discussion now turn§sto/the results of the hypothesis
testing commencing with those proposing to test the ififluence of supervisors’ behavioral
intention on their behavior.

The results summarized in Table 4.11, indicate that 6.4% of the variance in supervisor’s
behavior could..be, explained . by .their. behavioral. intention, this relationship was
significant in this éxplanationsat 1% significant. From the summarized results of ANOVA
test, the model including this variable reaches statistical significance (Sig = .000, this
really meanscp=:01)+, Thes-data were pthen pexaminedyfor ywhetherpthey violated the
assumptions of the regression models: The probability plots/and residual plots presented
in Appendices B do not indicate any serious violations. Statistically, this hypothesis was
therefore accepted. Behavioral intention has a positive influence on supervisors’
behavior in this sample.
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Table 4.11 Linear regression analyze for hypothesis proposing the influence of behavioral
intention on supervisors’ behavior

Violations of

Unstandardized Standar- Assumptions
Coefficients dized (Y=yes, N=no)
Std. Heterosce Linear Norm-
B Exvon | | I5EW t  Sig. dasticity ~-ity ality
Dependent Variable: N N N
Safety Behavior
Adjusted R square: 0.064
F : 17.478
Sig. F : 0.000
Independent variable:
Constant 25 073F FL020 . 24.572 .000

Behavioral intention 0.075 018 261 4181 .000

4.6 Summary

This chapter has discussed about collected data in details and described respondent
profile. Firstly, data were screened to: ensure appropriate for proposed analysis tool. And
then, the discussion then turned to descriptive statistics regarding the behavioral intention
and behavior on safety action. The statistical results demonstrate the current issue of
construction accident and site supervisors have not accomplished his safety obligation.
The most frequently task performed is correcting hazards if the accident has happened
(Mean=3.00). Some other‘tasks related to inéstigating accident for determining causes
are sometimes applied. Site supervisors/are not pay-attention ehough on coaching their
worker to perform work safety or motivating worker’s thirst for being safe (Mean <2.00).

One of /factors dnflyencing “supervisors’ |behavior-was|explored; behavioral intention.
Based on the results' of the regression ‘analysis, ‘behavioral-inténtionwas found have a
strong influence on Supervisors’ behavior. As expected, this is positive relationship. It
suggests that improving their behavioral intention may directly impact to change their
behavior on safety action.



CHAPTER V

EXPLORING FACTORS INFLUENCING
SUPERVISOR’S BEHAVIOR ON SAFETY ACTION
BASED ON THEIR PERCEPTION

Chapter 5 explains the statistically analysis of colleeted data which were obtained from
supervisors’ surveys. This™ chapter aims to explore the group factors influencing
supervisor’s behavior in.safctyaction at construction site. It begins with section 5.1 in
other to give overview ofi€ollected data which used for this chapter. Next is the factor
analysis process to explore the factors influencing supervisors’ behavior on safety action,
see details in section 5.2. Finally section 5.3 establishes a model to explain how these
factors influencing supervisors’  behavior uéing structural equation modeling. It is
important to emphasize that all of mformation analyzed in this chapter based on
Supervisors’ opinion.

5.1 Descriptive Survey Data for Factor Ahaijisis
5.1.1 General Survey Details

The research questions-were developed with the intent of exploring factors influencing
supervisor’s behavior 1w safety action. The list of variables was asked in the second
section among four section of questionnaire (see in Appendix A). It comprised twenty
five statements, which ar€ eensidered factors that affect the Supervisor’s behavior in
safety.

Data were screened using the complete sample (N = 434) prior to the main analyses to
examineforraceuracy-ofidata entry;ymissing, values;-and fitsbetween distributions and the
assumptions of necegsary analyze toels JAfter deleting 'lunusable cases,.403 data are used
for factor analyses. Exploratory factor analysis was used to examine the construct validity
of the questionnaire. Reliability analyses (Cronbach’s alpha) were conducted on the items
remaining to test the internal consistency of the scales.

5.1.2  Data Screening

Prior to analyses and using the usable sample (N = 403) for factor analysis, it is important
to check for mistake initially. So data were examined for accuracy of data entry, missing
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values. The data screening process involves a number of steps which are first step
checking for error; second step finding the error in the data file and third step correcting
the error in the data file. The accuracy of the data file was checked by proofreading a
random sample of 100 of the original data against a computerized listing. In addition, the
Frequencies and Descriptive statistic command in SPSS Version 17 was used to detect
any out of range values. None were found,

5.1.3 Respondent Profile

The details of respondent profile were discussed in section 4.2 Respondent Profile of
Chapter 4. In summarized, of those supérvisors responding, the average age was 29.67
years and cover from 20 to 68 years old. All of them were male (100%) and had
experience as supervisor'in gonstruction site from begimning to 30 years experience,
average 3.49 years experiences Almost all responders have acceptable education
background (91.0% undergraduate) and at least 1 time attends the Supervisor Course
(78.2%). The data showsthat:84.0% of the respondents are having little knowledge about
safety, 46.1% have necessary Safety information and knowledge and only 19.9% satisfy
supervisor requirement, can gonrol or avoid'._all; potential hazards. The characteristics of
respondents cover all possible expected. so they can be representative for supervisor level
at construction site. i da

5.2 Factor Analysis -

As an early step in the data analysis, all questionnaire responses were checked to ensure
completeness and readability before the data was processed-using the Statistical Package
for Social Sciences (SPSS) version 17. The questionnaire (Appendix B) comprised 25
variables dealing with supervisor’s behavior on safety actions at construction site. The
data gathered wetey factor-analyzeds toy examine | they interrelationships among the 25
variables and to reduce this niimber of original variables into‘a smaller set of factors. It is
important to remind this factor analysis is based on supervisors’ perception on factors
influencing their'belavioi.

The constiuct validity of the scales in sample (N = 403) was investigated by factor
analyzing the items using the Maximum Likelihood (ML) technique with Varimax
rotation. Although structural equation modeling was later used, factor analysis was used
to help refine the measurement model.
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5.2.1 Factor Analysis

Factor analysis, a multivariate statistical technique, is commonly used to identify a
smaller number of relevant factors than the original number of individual variables. The
application of this technique can reduce the data to a representative subset of variables or
even create new variables as replacements for the original variables, while still retaining
their original characteristics (Pallant, 2004);

5.2.2  Checks for Factor Analysis

Collected data is required to cheek whether it appropriates for performing factor analysis.
Checking data contents three steps includes checking adequacy of sample size, assessing
the factorability of the comselation matrix, and examining the anti-image correlation
matrix.

The first step was checkingsadequacy: of sample size. Factor analysis prefer sample size
larger than 100 and at least/five fime-of observations (Hair, Black et al., 2010). The
sample size of the supervisor is 403, with the ratio of 16.12 cases to 1 variable, which
satisfies the specified limit.

The second step was assessing the factorability of the correlation between observations
via the correlation matrix of survey. Factor analysis requires a number of correlation
which higher than 0.30 (Hair, Black et al., 2010). Result from correlation matrix among
25 observations in this, research points out more than 20 percent of correlations greater
than 0.30 at the 0.01 levelofsignificance (sec-AppendixCF):

The third step was examining the anti-image correlation matrix, the diagonals on that
specific matrix should have an overall Measure of Samplmg Adequacy (MSA) of 0.50 or
above (Hair, Black et al.,”2010). The samefctiterion of MSA applies to the values of
individual variables,|which should be considered ‘for ¢limination from further analysis if
they are low on this measure (Hair, Black et al., 2010). After omitting the above variables,
the MSA test was conducted again, to check the revised values for overall and individual
MSA. The seti of variables exhibited satisfactory values above 0.50 and therefore were
deemed fit for further analysis. The checked data set of 25 variables resulted in a Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy of 0.845, which is considered as
meritorious. Another mode of determining the appropriateness of factor analysis is the
Bartlett test of sphericity. The analysis of Bartlett test of sphericity reached statistical
significance with chi-square 3807.97, degree of freedom 300 and significance level of
0.000. Therefore factor analysis was deemed appropriate.
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Table 5.1 Pattern Matrix, Eigenvalues, Percentage of Variance explained for factor

influencing supervisor’s behavior on safety actions (N = 403)

Item

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6

Safety management system

Safety regulations and procedures

Company vision about safety
Financial supports for safety
Workplace environment

Providing of safety training programs

816
. 196
Fs
.740
.660
.648

Project schedule

Amount of work responsibility
Project scale

Type of project owner
Weather conditions

.804
.766
/R
678
484

Project owner

Top manager
Community pressure
Workers

.832
.804
.665
507

Safety knowledge
Working experience

Supervisor capability to-eontrol
workers

Education background

706
674
594

518

Family
Coworkers

Age

Salary satisfaction

720
629
.580
495

Smoking
Drinking

874
.849

Eigenvalues

Percentage of Variance Explained

3.707 2914

2.679

14.827 11.656 10.714

2.128
8.513

1.953
7.813

1.578
6.311

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization
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Factor analysis is used to explore factors influencing supervisor behavior on safety
actions. The initial captures of these factors are extracted by using principal component
analysis. The factor solution without rotation presents six (6) distinct factors with
eigenvalues equal to or greater than unity (Tabachnick and Fidell, 2007). After that,
varimax rotation is performed for easier interpret the factors structure and name the
factors. The final results of factor analysis are shown in details in Table 5.1 above.

The use of varimax rotation technique makesiresult as easy as possible to identify each
variable with a single factor. The six groupedfactoss accounted for 60 percent of the total
variance. The factors were then examined to identify the number of items that loaded on
each factor. The rotated pattern matiix for the remaming 25 items is presented in Table
5.1. The eigenvalues, percentage of variance explained are also displayed in this table.
The correlation matrix of factos‘is displayed in Table 5.2. The results show the strength
of the relationship among Gffagtors is not high; only correlation between factor 1 and
factor 3 is -0.326, factor 2 and factor S.s 0.325 excced 0.3 So the assumption underlying
the use of varimax rotation s satisfied. '

Table 5.2 Component Correlation Matrix

Factor Factor 1 Factor 2 -Factor 3 Factor4 Factor5 Factor6
Factor 1 1.000 £

Factor 2 -.205 1.000

Factor 3 -.326 280 1,000

Factor 4 .000 -.134 -.112 1.000

Factor 5 -.040 325 182 -.116 1.000

Factor 6 216 =118 -.269 .097 -.201 1.000

Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization.

5.2.4 Reliability ‘Analysis

To ensure that the items comprising the factors produced reliable scales, Cronbach’s
alpha coefficient of internal consistency was calculated for each scale. The results are
shown in Table 5.3 below. The Cronbach’s alpha ranged from 0.604 to 0.867, which are
higher than standard value of 0.600, indicating adequate internal consistency (Pallant,
2004; Hair, Black et al., 2010).



Table 5.3 Cronbach’s Alpha for each factor scale (N = 403)
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Items of Scale Cronbach's C.ronbach's Alpha
Alpha if Item Deleted

Factor 1. Organizational and Management 0.867

Safety management system 0.831
Safety regulations and procedures 0.838
Company vision about safety 0.846
Financial supports for safety 0.841
Workplace environment 0.853
Providing of safety trainingprograms 0.856
Factor 2. Project Characteristics and Weork 0.796

Assignment

Project schedule 0.727
Amount of work responsibility 0.735
Project scale 0.739
Type of project owner 0.767
Weather conditions 0.800
Factor 3. Project Stakeholder Infliuence 0.794

Project owner 0.691
Top manager 0.685
Community pressure (government, law, neighbors) 0.777
Workers 0.800
Factor 4. Personal Background and Safety 0.643

Knowledge

Safety knowledge 0.520
Working experience 0.521
Supervisor capability to control workers 0.594
Education background 0.643
Factor 5.'Social Influence 0:604

Family 0.458
Coworkers 0.460
Age 0.604
Salary satisfaction 0.570
Factor 6. Supervisor Habits 0.708

Smoking
Drinking
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5.2.5 Factors Interpretation

From factor analysis present above, there are six factors may influencing supervisor’s
behavior from their won perception. Each of them contents a group of items which have a
strongly correlation and provides amount of variance explained for the features. They are
named in accordance with the meaning of all items that they representative. The
following section will discuss about the meaning of each factor.

The first factor, “Organizational and Management Influence”, accounts for 14.827% of
the total variance and comprises 6 items. It includcs Safety Practice, Safety Regulation,
Financial Supporting, Control Capacity, and Commitment of Top Managers. It indicates
the degree of supervisor’s belief about organization role. Organizational management’s
safety responsibilities strongly” influence their safety behavior. The majority of items
enjoy relatively large factor lpadings (>0.65). Loadings, however, suggest that the item
“Providing of safety training programs”is relatively weakly associated with this factor. It
is an interesting resulf, contrary to normal expectations; supervisor received less
influence from safety training programs to their work. The highest factor loading item is
“Safety management system? indicating the important role of management system. They
recognize management as @ safety associate. This result stresses the role of organization
level in creating a safety environment. in whichitheir employers can work safely. This
finding adds further support to earlier researches on health and safety about the role of
organization and management such as Jannadi_(’1996), Holt. (2001) and Mearns (2003).
Holt (2001) pointed: out the important role of policy,« organizing, planning and
implementing, measuring and auditing the performance in successful safety management
system. Jannadi (1996) also found that roles and functions of safety management system,
or safety management system to control risk can be essential factors. Mearns (2003)
emphasized that organizational ipolicies) and-procedures can ptotect their workers from
hazard workplace and'reduce hazard'in workplace. This research'give additional evidence
about the way that organization impact on the worker safety through the middle level,
supervisors who'diréct influence workers daily.

The second factor, “Project Characteristics and Work Assignment”, contains five items
and accounts for 11.656% of the total variance. This factor includes five items relating to
properties of project, and the other to the weather influence. Collectively, this group of
items demonstrates the supervisors’ perception of the influence from project properties to
their behavior in safety actions. The majority of items enjoy relatively large factor
loadings (>0.65), except item “Weather conditions”. The first and the second are “Project
schedule” and “Amount of work responsibility”. The tight project schedule and overload
of work assignment maybe reinforces peoples’ unsafe behavior. Supervisors sometimes
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are turning a blind-eye or encouraging employees to take a short-cut to do the job. They
themselves also get the pressure to ensuring the project schedule rather than keeping safe
workplace. Next are “Project scale” and “Type of project owner”. Different scale and
owner of project causes different interest of supervisor about safety. Real practices at
small construction site demonstrate supervisors usually negligent and leave workers
unsafe working. In the great scale or main important project in which the safety has a
strong influence to their successful, the supervisors are remarked about their safety role.
In that case their safety behavior is improved. The last item, weather conditions in which
project was placed, weakly associated with this-factor with the factor loading low.
However, it also expresses the influence to supervisor behavior.

The third factor, “Project=Stakeholder UInfluence”, has four items and accounts for
10.714% of the total variance.Thtee of four items i this group factor are related to
supervisors’ pressure, ‘namely /project: owner, top manager and community, impact
supervisor behavior. Supervisors’ behavior is \influenced strongly by the community.
Community conception believes that construction site accident is evident truth, there is
no-site can get the zero-ageident. The ost common responses of supervisors to
questions on safety practicg is fConstruction wbrk is dangerous, so people have to look
out for themselves” (Holt, 2001). This concept not only impacts on supervisors’ behavior
but also creates a fulcrum for unsafe behavior. Superv1s0r perception indicated project
owner and top manager also have eettain influence to them. The last item is an influence
from workers. It shows moderately factor loading because.workers normally have less
influence on supervisors® behavior in term of command ling. But workers can influence
supervisors’ behavior through their commitment on work safety.

The fourth factor, “Personal Background and Safety Knowledge”, includes four items
and accounts for' 8i513%) of thetetalovariance! |Factor, includes “Safety knowledge”,
“Working experience”, ““Supervisor~ capability to-control’ workers” and “Education
background”. This is one of the most important influences on construction site safety.
According to - Andetson‘and John (1999), lack of €ducation and tidining is one of seven
factors that cause existing high accident rate in construction industry. Among four items
of this factor, “Safety knowledge” and “Working experience” have high factor loading. It
demonstrates a high perception of supervisor about the important of safety knowledge to
their job. The other two items have lower factor loading. All of the respondents may have
moderately influenced by education background.

The fifth factor, “Social Influence”, includes four items and accounts for 7.813% of the
total variance. This factor includes the influence from family members, coworker, age
and salary satisfaction. From the factor loading, the important from family members
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remind them working safely is pointed out. There is no doubt about family role in
supervisors’ behavior. Supervisor should keep safe for themselves and their worker
because they are very important to their family. This concept is quite often used in the
safety training in order to improve supervisors and workers behaviors. Another response
of supervisors is “I don’t want to become unpopular by going on about safety — I'd
always be complaining and we wouldn’t get the job done” (Holt, 2001). Despite the
violation of organization’s safety policy, supewvisors became socialized and accepted the
unsafe practice as “normal” work behaviors Fhey let worker perform work unsafely to
avoid being teased or made fun-of their co-workeryavoid to be a wimp in workers’ eyes
when he always remind about-safety. Influence from co-worker is latent but very
dangerous impact to supervisors’ behavior in safety action. There is a relationship
between age and personal behayior. Younger supervisor in many cases possess certain
capabilities over olders#Workers® including increased strength, speed, and precision.
However, they may lack 10 aware the hazard. Difference age can directly influence on
their experience. Older Supervisor may have some advantages in realizing and controlling
hazards at the site through their expericnee. Under construction site environment, the
older supervisor may present more compét‘er‘ice than younger supervisor to give a
command for work safety. Conversely. changing the unsafe behavior of older supervisor
is quite difficult. Lastly the satisfaction of salary can influence on supervisors’ behavior
because supervisors who did not satisfy to their salary may not have organizational
commitment. Therefore, they may neglect on safety practice while they supervised the
construction work task:

The sixth and the last factor, “Supervisor Habits”, combines two items which are
“Drinking habit” and “Smoking habit” accounts for 6.311% of the total variance. All of
items enjoy relatively large factor loadings (>0.80). Among 403 respondents were asked,
more than 66% person respond have a habit of drinking and more than 24% have a habit
of smoking. Although all of respondents are aware the extremely influence of these habits
to their behayior-on-safety-actions, they still keep,their habits. FThis, results should be
consider 1n further analyze.

5.2.6 Descriptive Factors

The correlation matrix showing relationships among the various factors, together with the
means, standard deviations and important index is presented in Table 5.4.



83

Table 5.4 Summary statistics and correlations for all factors (N =403)

Factor Mean  SD. Index F1 F2 F3 F4 F5 Fé6
F1 4.249 725 5.864 1
F2 3.654 877  4.167_ 334%F 1
F3 3.798 894  4.250 .286*F 4 506#* 1
F4 4.211 703 w9.993-1516** L2905 298+ * 1
F5 3.294 869 3789 215%F 372k 470%*  345% 1
F6 3.676  1.261 2 Q464 L18Q* % 152%* 084 . 188**  125% 1

**_Correlation is significant at the/0.0 Lidevel; *. Correlation is significant at the 0.05 level (2-tailed).

Correlation matrix was used for communii:ﬁting the pattern of relations among factors.
These descriptive statistics were caleculated using SPSS Version 17. Level of influence of
six factors, Organizational and Managerial Influence, Project Characteristics and Work
Assignment, Superiors Pressure and Workers Influence, Safety Knowledge and Learning,
Social Influence and Supervisor Habits. on strj;¢ryisor’s behavior were all measured using
a 5-point scale. All of mean respeénses to thes}:_ factors were high, exceed 3.0, suggesting
that all of these factor considerable impact 0 supervisor’s behavior. However, the
variance was high for all of these factors, all of them above 0.70, showing that the same
portion numbers of respondents either agree or disagree. The highest responses pertained
to the fourth and first factor, Safety Knowledge and Learning and Organizational and
Managerial Influence, suggests that all of supervisors remarked the strong influence from
these factors on their behavier.on safety action! Mean responses of four remaining factor
were not too high but above threshold of average 3.0. It proved that these four factors
also affected supervisor behavior from themselves opinion. The influence rankings of
each item in each factor are also presented in Table*5.5. From the ‘important index, five
most important items ‘ar¢ Safety Knowledge, Safety Management System, Safety
Regulation'and Procedure, Supervisor Experience, and Company Safety Vision.

The correlation matrix indicated that all organizational factors were significantly related
to each other with the exception of Superiors Pressure and Workers Influence and
Supervisor Habits. Coefficients ranged from 0.125 to 0.516. All these coefficients were
positive and significant at the .01 level.
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Factor Mean SD. Index Ilr{lgrllllfir;cge
Factor 1. Organizational and Management 4.249 725 5.864 1T
Safety management system 4.397 0.865 5.086 2
Safety regulations and procedures 4.298 0.898 4.785 3
Company vision about safety 4.248 0.950 4.469 5
Financial supports for safety 4.206 0.972 4.327 7
Workplace environment 4.104 0.959 4.280 8
Providing of safety trainingprograms 4.241 0.962 4.410 6
iz;;tglll' nf.enI:rOJect Charaeteristics and Work 3.654 877 4167 IV
Project schedule 3.918 1.124 3.484 11
Amount of work responsibility 3.692 1.199 3.080 16
Project scale 3.660 1.218 3.005 18
Type of project owner 3.382 1.211 2.794 20
Weather conditions 3.615 1.156 3.127 15
Factor 3. Project Stakeholder Infliuence 3.798 .894 4250 IO
Project owner 3.893 1.131 3.442 12
Top manager 3.940 1.084 3.634 10
Community pressure 3.742 1.147 3.261 13
Workers 3.618 1.181 3.062 17
Ezifsgvlie?lé :’ersonal Background and Safety 4211 703 5.993 I
Safety knowledge 4.591 0.837 5.486 1
Working experience 4.290 0.934 4.591 4
Supervisor capability to control workers 4.032 1.003 4.019 9
Education background 3.931 1.228 3.201 14
Factor 5.'Social Influence 3.294 869 3.789 \4
Family 3.258 1.292 2522 23
Coworkers 3.387 1.143 2.962 19
Age 3.166 1.419 2.231 25
Salary satisfaction 3.365 1.275 2.639 22
Factor 6. Supervisor Habits 3.676 1.261 2916 VI
Smoking 3.355 1.357 2472 24
Drinking 3.998 1.505 2.655 21
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5.3 Structural Equation Modeling (SEM)

Structural equation modeling (SEM) is performed to establish the model for explaining
supervisor’s behavior. This technique is applied by using AMOS 16.0 software. Six
independent variables which are Organizational and Management Influence, Project
Characteristics and Work Assignment, Project Stakeholder Influence, Personal
Background and Safety Knowledge, Social Influence, and Supervisor Habits are explored
their influence on behavioral intention and/ agtual behavior that were discussed on
Chapter 4. With SEM technique, researchers ean‘explore the complex relationship among
several dependent variables and independent variable in multi layer of linkage at a time.
This research expects to_develop -model for explaining complex relationship among
factors, behavioral intentionsand. behavior, so SEM is an appropriate technique to apply.

Sample size is a strict requifemeént'in SEM in order to achieve a stability and reliability of
the parameter estimates. In/SEM /sample size has to exceed fifteen cases per measured
variable (Bacon, 1997)¢ Replication with multiple samples would demonstrate the
stability of the results, butmany times this-is not feasible. For one sample analysis, there
is no exact rule for the number of particip;t_r_lts_. needed; but fifteen cases per estimated
parameter appear to be the general conscl;lsus (Bacon 1997). Since factor analysis
reduced the number of variables.to six facto-fs—,'.lepmbined with behavioral intention and
behavior measured variable, a satisfactory ratio of 15:1 cases per measured variable was
achieved. Moreover, the developed model needs to satisfy conditions for a number of
statistic criteria. The rcader is referred to Table 5.6 and Section 5.3.1 for a complete
description of these and‘their threshold acceptance levels.

5.3.1 Goodness-of-fit Measures

Researcher typically uses' the*following criteria to obtain the statistical significant and
substantive meaning of developed model: Table!5:6 provides .a summary on the most
common SEM model fit indexes. In reference to model fit, numerous goodness-of-fit
indicators.were. used.to assess the model (Tabachnick and Eidell, 2007; Hair, Black et al.,
2010). The more criteria‘a model satisfy; the better its fit.
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Indexes Short- General rule for acceptable fit Recommend
hand
Absolute/predictive fit
Chi-square 12 Ratio of 2 to df < 2 or 3, useful Used
for nested models/model trimming
Akaike information  AIC Smalletthe better; good for model
criterion comparison .(nonnested), not a
single modcl
Browne—Cudeck BCC. . Smaller the better; good for model
criterion comparison, nota single model
Bayes information " BIC Smaller the better; good for model
criterion comparison (nonnested), not a
singlé model
Consistent AIC CAIC = Smaller'the better; good for model
comparison  (nonnested), not a
' single 1;}!’.10::(161
Expected cross- ECVI Smallé‘if‘ the better; good for model
validation index comparisoilf (nonnested), not a
single model-
Comparative fit Comparison  to . fa, baseline
(independence) or other model
Normed fit index NEI >0.95 (Good); > 0.9 (Acceptable) Used
Incremental fit index IFI >0.95 (Good); > 0.9 (Acceptable)
Tucker—Lewis index TLI >0.95 (Good); > 0.9 (Acceptable) Used
Comparative fit index CFI >0.95 (Good);> 0.9 (Acceptable) Used
Relative noncentrality RNI Similar to CFI but can be negative,
fit index therefore €FFbetter choice
Parsimonious'fit
Parsimony-adjusted PNFI  Very sensitive to model size
NFI
Parsimony-adjusted PCFI  Sensitive to model size
CFI
Parsimony-adjusted PGFI  Closer to 1 the better, though

GFI

typically lower than other indexes
and sensitive to model size
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Table 5.6 Cutoff criteria for several fit indexes (Continued)

Indexes Short- General rule for acceptable fit Recommend
hand

Others

Goodness-of-fit index GFI >0.95 (Good); > 0.9 (Adequate) Used

Adjusted GFI AGFI  >095 = Performance poor in Used
simulationsstudies

Hoelter .05 index Critical v largest sample size for
accepting that model is correct

Hoelter .01 index Hoelter suggestion, N = 200, better
for\satisfactory fit

Root mean square #RMR.  Smaller, the better; 0 indicates

residual perfect fit

Standardized RMR SRMR/ <0.08

Weighted root mean /MWRMR <0.9

residual v

Root mean square error RMSEA < 0.06_,. to 0.08 with confidence Used

of approximation interval s .

Some common fit indexes, the Normed Fit Ihdéx'(NFI), Non-Normed Fit Index (NNFI,
also known as TLI), Ineremental Fit Index (IFD), Comparative Fit Index (CFI), and root
mean square error of approximation (RMSEA), will be used. The following section will
report the fit indexes chosen for this study togcther with the justification for choosing
those indexes.

The y2 statistic.  This statistic is ‘an absplute’ fit index indicating how well an analysis
succeeded in mimmizing the discrepancy between the hypothesized covariance matrix
and the sample covariance matrix. The smaller the/value of x2 the better the fit, with zero
indicating perfect fit-and,a value with an associated probability greater than .05 indicating
acceptable’fit (Tabachnick and Fidell, 2007). However, a number of writers have raised
concern about the use of this statistic as a test of model fit because of its sensitivity to
data that are not multivariate normally distributed and its tendency to indicate misfit as
sample size increases (because of power). Despite these reservations, it has been used
here as it allows for comparisons between models, with the y2 statistic for the
hypothesized model providing a baseline value against which all subsequent tests of
invariance can be compared. Furthermore, in cross-validation analysis, the y2- difference
test can be used whereby a non-significant difference between the y2 for the calibration
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sample and the x2 for the validation sample indicates no difference between the two
models.

The y2 /DF ratio. Researchers have addressed some of the limitations of the y2 statistic by
developing a number of alternative goodness-of-fit indices (Bacon, 1997; Tabachnick and
Fidell, 2007). One of these indices is the y2 /degrees of freedom ratio (reported as
CMIN/DF), an index that is designed to compensate for the tendency of the y2 test to
reject models when sample sizes are large. As with the 2 statistic, this ratio provides an
indication of the efficiency of the hypothetical" medel in reproducing the sample data.
Values of 2 or less represent a good fit (Sehreiber, Nora et al., 2006).

The Root Mean-Square Error of Approximation Index (RMSEA). The RMSEA takes into
account the error of -approximation in the population and relaxes the stringent
requirement on 2 that the"model‘holds exactly in the population. Values of .05 or less
indicate the hypothetical model is a Slose-fit to the sample data (Schreiber, Nora et al.,
2006). However, some . authors suggest that models with RMSEA values of .08 or less
can be accepted (Tabachni¢k and Fidell: 2007; Hair, Black et al., 2010).

The Tucker-Lewis Index (‘TLI). This index is an incremental (or comparative) fit index
which provides a measure of improvementuin fit when the hypothesized model is
compared with a more restrictéd baselinel‘ j’ﬁb‘del. TLI is recommended when the
maximum likelihood estimation method is used @s was the case in this study. TLI should
be greater than 0.95 although values greater than 0.9 indi¢ate reasonable fit (Schreiber,
Nora et al., 2006). This-ifidex cafi exceed a value of 1 (i€ it is a non-normed fit index),
however, this indicates a-lack of parsimony.

The Confirmatory Fit Index (CFI). The CFI is also an incremental fit index and is
recommended when, data afe not, multivariate .normally, distributed, as the CFI shows
minimum estimation,bias when this is the case. This index  is normed with values
constrained to fall' between 0 and 1. CFI should be greater than 0.95 although values
greater thang0:9 Andieatesreasonable, fit ((Schreiber,Nora, et al542006;,:Hair, Black et al.,
2010).

The Goodness-of-fit index (GFI). The GFI is the goodness of fit index, which indicates
the proportion of the observed covariances explained by the model-implied covariances.
GFI varies from 0 to 1, but theoretically can yield meaningless negative values. By
convention, GFI should be equal to or greater than 0.90 to accept the model (Schreiber,
Nora et al., 2000).
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The Adjusted GFI (AGFI). The AGFI is the adjusted goodness of fit index. This
adjustment is to cater for the phenomenon of SEM, whereby more complex models fit the
same data better than simpler models. The AGFI takes this accommodation into account
by adjusting the GFI value downwards as the number of model parameters increases.
AGFTI varies from 0 to 1, but theoretically can yield meaningless negative values. AGFI
should be at least 0.9 to accept the model (Schreiber, Nora et al., 2006).

The Normed fit index (NFI). The NFI indicates the proportion of improvement of the
model relative to a null model that assumes thé variables are uncorrelated. NFI ranges
from 0 to 1, with value over 0.9 indicative of an acceptable fit of the model to the data,
and values close to 1 indicating peefeet fit (Schreiber, Nora et al., 2006).

5.3.2  Structural Equatien Medelfot Supervisors’ Behavior Based on Their Perceptions

Structural model was undertaken nising the SEM technique to uncover the significant
interrelationships between‘the factors retaii_;éd from EFA in section 5.2. The conceptual
model was described”in Figare 5.10 Six cconstructs related to factor influencing
supervisors’ behavior which was exploreEL_ from EFA, one construct represented for
behavioral intention and ome gonstrict represented for current behavior were in this
model. The details of each observediindicatorswere shown in Table 5.7.

The final significant model without fink bet\»;_ééfferrors was called middle model shown
in Figure 5.2. In order to achieve a higher Goodness-of-Fit model, some links between
errors were sequential-added based on the result from Modification Indices (MI). The
final model which was/described in Figure 5.3 was the optimum model that achieved
almost criteria for several fit indexes without too complex relationship.
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Table 5.7 Observed indicators used in perception model explaining supervisors’ behavior

Construct Variable Scale Item
1-5
Safety management system (Disagree — Agree) System
Safety regulations and 1-5 Reou
procedures (Disagree — Agree) &
~ 1-5 -
Organizational ~ Company vision about safety (Disagree — Agree) Vision
& Management ;
Influence Company finateial supports 1-5 Financial
for safety isstic (Disagree — Agree)
/ 1-5 .
Workplage envnonmen‘F Wisaice — Agrec) Envi
Providing ofisafety training 1-5 Train
programs (Disagree — Agree)
. 1-5
Project schedule (Disagree — Agree) Schedule
el 1-5
Amount of wotk responsibility . Load
Project ~ - (Disagree — Agree)
Characteristics pioh a1 1-5 Scale
& Work : (Disagreec — Agree)
Assignment 125
Type of project owner (Disagree — Agree) Otype
Weather eonditions at 1-5 Weather
construction'site (Disagree’= Agree)
. 1-5
Project owner (Disagree — Agree) Owner
1-5
Projegt Fop mandger (Disagree — Agree) Top Man
Stakeholder .
Influence Community pressure . 1-5 Social
(government, law, neighbors)  (Disagree — Agree)
Workers 13 Worker

(Disagree — Agree)
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Table 5.7 Observed indicators used in perception model explaining supervisors’ behavior

(Continued)
Construct Variable Scale Item
1-5
Safety knowledge (Disagree — Agree) Know
Personal Working experience : 15 Ex
Background & — (Disagree — Agree) P
Safety Supervisor capability to 1-5 Control
Knowledge control woikers (Disagree — Agree)
. 1-5
Education background (Disdgree — Agree) Edu
. 1-5 :
Fangdy (Disagree — Agree) Family
Coworker : 15 Coworker
‘ (Disagree — Agree)
Social Influence 1
Age (Disagree — Agree) Age
: . 1-5
Salary satisfaction (Disagfec — Agrec) Salary
Y 1-5 o
' Drinking (Disagree — Agree) Drinking
Habits 1
Smoking (Disagree — Agree) Smoking
The situations include 2 main
Behavioral parts which related to falling 0-10 31510
intention from height.hazard and (Erequency)
¢lectrocution hazard
Performances include 4 main 0-4
Behavior responsibility related to safety P1-P12

role

(Never - Always)
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5.3.3 Assessing and Results of SEM

From the analysis it was determined that social influence and habits influence did not
appear in the final model. It was not contradict with the result of EFA and was not
difficult to understand. Although these two factors existed as important factors but their
percentage of variance explained were low than 8%. SEM results indicated the non-
significant from Social and Habit Influence on both behavioral intention and behavior.
The remaining factors were significant inflienee on behavioral intention or behavior as
shown in Figure 5.3. Additionally, scatter plois-between the four retained factors were
conducted to ensure that“a linear trend best represented (i.e. highest Ro fit) their
relationship. This model has thefoliowing fit coefficients: CMIN/DF = 1.465; RMSEA =
0.044; GFI = 0.822; AGFI = 0796; NFI = 0.769; CFI = 0.911; and TLI = 0.903,
comparing with the critical valie are shown in Table 5.8. The final model satisfied more
than 50% of critical standafds/and above-the threshold of almost important standards.
Thus, it can be concluded that the model is 7{/a1j_d and can continue to analyze the outcome
of the causal effects. -

Figure 5.3 provides the results of testing the structural links of the proposed research
model using AMOS program, The-estimated path coefficients (standardized) are given.
All path coefficients can be consideréd signiﬁé_éh’é" at the 90% significance level providing
support for five relationships. These resulis r_e;t}_r_f_:’s_ent was explaining supervisor behavior
towards intention and“othér factors. The effects of the behavioral intention and four
remained factors (Organizational and Management Influenee, Project Characteristics and
Work Assignment, Project Stakeholder Influence, Personal Background and Safety
Knowledge) accounted-for over 24% of the variance in“behavior variable. This is an
indication of the good explanatory power of the'model for supervisor behavior.

In total, structural equations gxplained the five causal relationships (paths) which exist
between the four retained enablers and outcome factors, shown in Figure 5.4. A summary
of the develepedsstruetural equations, path coefficientsiandsignificance levels is provided
in Table 5.9, for imore 'detailsfauthérsiean refererce! in ‘Appendix DI. The following
section discusses the practical implications of each structural equation and its’ associated
predictor variables.
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Indexes General rule for acceptable fit Final Model Comment
x2/df  Ratio of y2 to df <2 or 3, useful for nested 1.465 Good
models/model trimming

NFI >0.95 (Good); > 0.9 (Acceptable) 0.769 Not Acceptable

TLI >0.95 (Good); > 0.9 (Acceptable) 0.903 Acceptable

CFI >0.95 (Good); >.0.9 (Acceptable) 0.911 Acceptable

GFI >0.95 (Good); > 0.9 (Adequate) 0.822 Not Acceptable

AGFI >0.95 Perfosmiance” poot/ in simulation +0.796 Not Acceptable

studies

RMSEA < 0.06 to 0.08 With/confidence interval 0.044 Good

Table 5.9 Path coefficients and structural equaﬁons
Estimate % Estimate
Path Un—stand; Standardized = S-E- C.R. P

€24 - Behavioral intentipn 2.233 3 981 182 12.266  ***
Koonodge - Banmviora enfon (O 06 373 2447 o1
rosgmment- B ke 0| TX gy oISy 5 40 142 103
gﬁﬁifosrzk; lt’::f; rnlnﬂuence ] 484 127 337 -1435 101
Behavioral intention - Behavior .037 303 013 2.888 .004
€23 - Behavior 241 .869 062  3.860  H**
Organizational & Management 163 366 054 2995 003

Influence - Behavior
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Figure 5.4 Path Perception Medel for Explaining Supervisors’ Behavior

From the SEM results in Table 5.9 and path perception model in Figure 5.4, supervisors’
behavior on safety actions at construction site are positively affected by their behavioral
intention (f= 0.30, P<0.01) and-organizational management influence (= 0.37, P<0.01).
This result appropriates with some previous theory of behavior that individual behavior
can be change through intention positively. However, this résult indicates, behavior can
be positive influenced strongly by organization in which they are working for. These
results stressed the importtant role of organization in improving supervisors’ behavior on
safety.

Results from SEM falso~indicated “the' influence of project characteristics and work
assignment, project stakeholder influence, personal.background and, safety knowledge on
supervisori behavioral inténfion.-Project characteristics and safety knowledge are positive
influence in changing behavioral intention as our expected but the significant is quite low
(B=0.16, P=0.1; p=0.11, P=0.01). In generally, statistical report is seldom expressing the
results less than 95% significant. However in this results explanation, authors expect to
show some results in 90% confident to extend the outcome. It helps to achieve
comprehensive understand about factors affect supervisor behavior. Unexpected result is
negatively affected by project stakeholder influence on behavioral intention. Normally,
we expect that supervisor may constantly concern with safety if they received higher
awareness from project stakeholder such as top manager, project manager, community
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and worker. But the output is reverse direction. The pressure from project stakeholder
may influence behavioral intention in negative direction (= -0.13, P=0.1). This result is
an interesting outcome. The negative relationship indicates the way that superior impact
to improving supervisor on safety is counterproductive.

5.4 Summary

This chapter aims to explore what factors influencing supervisors’ behavior on safety
action in order to get more understanding hoWw.to improve their current safety status.
Factor analysis indicate high-significant levels.ef variable influencing supervisor’s
behavior in safety action such as “Organizational and Management Influence”, “Project
Characteristics and Work Assignment”, “Project Stakeholder”, “Personal Background
and Safety Knowledge”, “Seocial JAInfluence”, and “Supcrvisor Habits”. As a result,
Supervisor’s behavior .€an be sinfluenced by several levels of factor which are
organizational level, project level, individﬁal level and especially social level. Some
issues related to social‘level were discovered and highlight as family awareness about
safety, influence from coworkers and salary!,satisfaction. Besides, the outputs pointed out
the influence from learning and knowledgé: factor as an important factor in changing
supervisor behavior. Additionally, it.was intesesting from the results of factor analysis
that supervisor behavior may be/inflaenced by some of their habits such as drinking and
smoking. =

Until SEM, the relationships of these factor and behavior are explored carefully. There is
no doubt about the positive influence of organizational management influence and
behavioral intention on Supervisors’ behavior while behavioral intention can be changed
by project characteristicS and safety knowledge. Unexpected and interesting outcome is
the negatively influence of project stakeholder on intention, It is hoped that the current
study can contribute. to the improvement safety approach at construction site. By
understanding thé factors, manager can change and improve the supervisor behavior. The
changing..supervisors. behayior. can, directly Jinflucnce, on, to the safety culture and
workers because supervisors are the key persons who works'in between senior managers
and workers. However, it should to notice that, all of responses in this chapter base on
supervisor perception only.



CHAPTER VI
EXPLAINING MODEL FOR SUPERVISORS’

BEHAVIOR BASED ON ACTUAL PRACTICE

This chapter investigated the impact of actualipractice on supervisors’ behavior. Data
analyzing process will be conduet from descriptive statistic to factor analysis, and finally
structural equation modeling:~Although' this-Chapter and Chapter 5 have the same
approach, they have different objective and meaning of results. While Chapter 5
developed model for explaining‘Supervisors’ behavior based on their perception, Chapter
6 will examine factors comsSidercd likely to impact on supervisor behavior from actual
practice. It explores the relations among these variables and develops a model for
explaining behavior on' safety actions. All of these objectives are conducted by
supervisors’ evaluation about practical safety iSsue and reality indexes.

6.1 Descriptive Statistics
6.1.1 General Survey Details

In order to achieve objectives as discussed above, the first section of questionnaire was
used. The list of variables comprised twenty eigﬁt statements, which designed to measure
current practice that impact the supervisors  behavior on-safety action. There are two
subsections of questionsaire section one that respondents were required to answer. The
first subsection required-supervisors state their reality indexes such as experience in years,
their age, their personal edugation background, number of times attend training course as
supervisor, theitssafety knowledge, their salary satisfaction,| and some personal habits.
The second subsection required supervisors evaluate the real safety issue of the
construction site in which they were “working. The=questions weré'designed to evaluate
variablesithat/influence ‘supervisors from company level to projectlevel. The examples of
variables fare company safety vision, financial support for safety issue, safety
management system, safety regulation and procedure and so forth. Appendix A described
these questions in details.

Data collection for this chapter took place at the same time with other data which were
analyzed in Chapter 4 and 5, on March and April 2010 in Vietnam. Data were screened
using the complete sample (N = 434) prior to the main analyses to examine for accuracy
of data entry, missing values, and fit between distributions and the assumptions of
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necessary analyze tools. After deleting unusable cases, 403 data are used for factor
analyses and only 241 data are used for SEM.

6.1.2 Coding and Cleaning Data

Each response must be assigned a numerical code before it can be entered into SPSS.
Almost responses were classified in three levels except the first, the second and the
twentieth question. Data were coded from I to 3 with the assumption that the increase of
coding value is directly proportional to the higher safety level of supervisor behavior. For
example in question of safety knowledge, code the first listed response “I have little
knowledge about safety” as 1, the second tresponse “I understand necessary safety
information and general hazards efisite’’ as 2, and the last response “I know how to
control or avoid all potential hazards according to safety procedures” as 3. Coding based
on assumption that the digher level of safety knowledge can increase supervisors’
behavior in keeping safety at construction site.

Prior to analyses and using'the usable sample (V' = 403), it is important to check for
mistake initially. So datawere examined fdf_ accuracy of data entry, missing values. The
data screening process involves a nunmber of steps which are checking for error, finding
the error in the data file and correcting the etror in the data file. The accuracy of the data
file was checked by proofreading'a random é;a_iﬁf;‘le of 100 of the original data against a
computerized listing. In addition, the frequencigs and descriptive statistic command in
SPSS Version 17 was used to detect any out of -ra_flge values: Table 6.1 below presents the
frequency, coding value fiimber and valid percentage of data for each item in the final
sample of 403. No missing data was found.

Table 6.1 Frequency and coding of responses (N=403)

Valid Cum

Issues Coding  Frequency [Pereent
g 4 y Percent Percent

Experience As Supervisor

Less thafi2 years 1 206 PEY 51.1 51.1
From 2 to'S years 2 130 323 323 83.4
More than 5 years 3 67 16.6 16.6 100.0
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Table 6.1 Frequency and coding of responses (N=403) (Continued)

. Valid Cum

Issues Coding Frequency Percent . .. o
Age
Less than 25 1 107 26.6 26.6 26.6
From 25 to 35 2 243 60.3 60.3 86.8
More than 35 3 53 13.2 13.2 100.0
Education Background
Completed high school 1 36 8.9 8.9 8.9
Undergraduate 2 o2 87.3 87.3 96.3
Graduate 3 15 3.7 3.7 100.0
Times attend training course as Supervisor
Never i 38 21.8 21.8 21.8
1 time 2 244 60.5 60.5 82.4
From 2 times Sds 4 71 17.6 17.6 100.0
Safety Knowledge
Little knowledge about safety 1 137 34.0 34.0 34.0
Ilj;:;::vslsezrgye safety information and 2 136 46 46 20.1
1(132‘:,1Znarcd(;n‘[ro1 or avoid afl potential 3 R0 19.9 19.9 100.0
Salary Satisfaction
Not Satisfied 1 243 60.3 60.3 60.3
Satisfied 2 157 39.0 39.0 99.3
Very Satisfied 3 3 7 7 100.0
Control'workers capacity
Very Difficult 1 205 5029 50.9 50.9
Not Difficult 2 177 43.9 43.9 94.8
Easy 3 21 52 52 100.0
Drinking Habit
Drink at working time 1 6 1.5 1.5 1.5
Drink not at working time 2 261 64.8 64.8 66.3

Don’t drink at any time 3 136 33.7 33.7 100.0
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Table 6.1 Frequency and coding of responses (N=403) (Continued)

Valid Cum

Issues Coding Frequency Percent . .. o
Smoking Habit
Smoke at working time 1 54 13.4 13.4 13.4
Smoke not at working time 2 46 11.4 11.4 24.8
Don’t smoke at any time 3 303 75.2 75.2 100.0
Safety Remind from Family
Never remind 1 69 17.1 17.1 17.1
Rarely remind 2 162 40.2 40.2 57.3
Often remind 3 W 42.7 42.7 100.0
Safety Attitude of Coworker
isglllii}ilons break  thed safety | 7 6.7 6.7 6.7
i;?hmtﬁzj basic & gaigty, G 05 757 757 824
Against people break safety and .

71 17.6 17.6 100.0
unsafe procedures

Workers’ Safety Behavior

isg‘ﬂgons e ; 76| 189 189 189
rse‘;n:f:f;zz break  the safety s 175 434 434 623
Rarely break thésafety regulations 3 152 37.7 37.7 100.0
Awareness of Tep Manager in Safety

Rarely | 42 10.4 10.4 10.4
Sometimes B 114 283 28.3 38.7
Always 3 247 61.3 61.3 100.0
Awareness of Owner in Safety

Rarely 1 48 11.9 11.9 11.9
Sometimes 2 124 30.8 30.8 42.7

Always 3 231 573 573 100.0
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Table 6.1 Frequency and coding of responses (N=403) (Continued)

Valid Cum

Issues Coding Frequency Percent
g q y Percent Percent

Recognition of Community as Government
and Neighborhoods about Safety

Rarely remind 1 124 30.8 30.8 30.8
Sometimes remind P, 207 514 514 82.1
fzzzzg remind - and abady 3 722 179 179 1000
Weather Conditions at Construetion Site

Totally uncomfortable 1 635 16.1 16.1 16.1
Little uncomfortable 2 265 65.8 65.8 81.9
Comfortable 3 73 18.1 18.1 100.0

Project Scale
Level IV (=< 03 stories or

<1,000m?) Le S 63 15.6 15.6 15.6
Level III (04-08 stories or 15000~

5,000m?) = 125 31.0 31.0 46.7
Level II (09-19 stories or 5,000-

10,000m?) 3 97 24.1 24.1 70.7
Level I (20-29 stories or 10,000-

15,000m?) 4 65 16.1 16.1 86.8
Special Level (3= 30_stoties or >=

15,000m?) 5 53 13.2 13.2 100.0
Project Owner Type

Government | 97 24.1 24.1 24.1
Private 2 248 61.5 61.5 85.6
Foreign investment 3 58 14.4 14.4 100.0
Project Schedule

Very stressful 1 212 52.6 52.6 52.6
Normal 2 177 43.9 43.9 96.5

Idle 3 14 3.5 3.5 100.0
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Table 6.1 Frequency and coding of responses (N=403) (Continued)

Valid Cum

Issues Coding Frequency Percent
g q y Percent Percent

Workload Assigned in Project

Too much 1 97 24.1 24.1 24.1
Moderate 2 277 68.7 68.7 92.8
Gently 3 29 7.2 7.2 100.0
Safety Workplace Environment

Unsafe 1 45 11.2 11.2 11.2
Average 2 276 68.5 68.5 79.7
Safe 3 82 20.3 20.3 100.0

Safety Management System
Don’t have safety management

system 1 40 9.9 9.9 9.9
Need to be improved 2 i 313 77.7 77.7 87.6
Suitable to perform job 3 50 12.4 12.4 100.0
Practical of Safety Regulation and Procedure

Useless 1 33 8.2 8.2 8.2
Average 2 234 58.1 58.1 66.3
Useful 3 136 33.7 33.7 100.0
Company Financial Support for Safety Issue

Low 1 67 16.6 16.6 16.6
Average 2 251 62.3 62.3 78.9
High 3 85 21.1 21.1 100.0
Company Vision about Safety

Safety is not important 1 65 16.} 16.1 16.1
Safety is important 2 232 57.6 57.6 73.7
Safety is strength of company in 3 106 6.3 6.3 100.0

developing reputation

6.2 Factor Analysis

The data discussed above will be analysed with the similar factor analysis approach that
was used in Chapter 5. As an early step in the data analysis, all questionnaire responses in
section 6.1 were checked to ensure completeness and readability before the data was
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processed using the Statistical Package for Social Sciences (SPSS) version 17. The data
gathered were factor-analyzed to examine the interrelationships among the 25 variables
and to reduce this number of original variables into a smaller set of factors. It is important
to remind this factor analysis is based on supervisors’ evaluation of actual practice that
influence on safety behavior.

The construct validity of the scales in sample (N = 403) was investigated by factor
analyzing the items using the Maximum  Likelihood (ML) technique with Varimax
rotation. Although structural equation modeling was later used, factor analysis was used
to help refine the measurement model.

6.2.1 Checks for Factor Analysis

Collected data is required to.eheek whether it appropriates for performing factor analysis.
Checking data contents.threestepsiuncludes ehecking adequacy of sample size, assessing
the factorability of the gorrelation matrix, and examining the anti-image correlation
matrix.

The first step was checking adequacy of sample size. Factor analysis prefer sample size
larger than 100 and at least five time of Qbsefvations (Hair, Black et al., 2010). The
sample size of the supervison is 403, with tﬁje"ratiO of 16.12 cases to 1 variable, which
satisfies the specified limit. £y

The second step was assessing the factorabﬂit‘ir of the cortelation between observations
via the correlation matrix-of survey. Factor analysis-requires a number of correlation
which higher than 0.30"(Hair, Black et al., 2010). Result from correlation matrix among
25 observations in this research points out more than 20 percent of correlations greater
than 0.30 at the 0.01 level of significance (see, Appendix C2).

The third step was examining the anti-image correlation matrix, the diagonals on that
specific matrix should have an overall Measure of Sampling Adequacy (MSA) of 0.50 or
above (Hair, Black et al., 2010). The set of variables exhibited satisfactory values above
0.50 and“therefore were' deemed fit- for |further, analysis: The checked data set of 25
variables resulted in a Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy of
0.783, which is considered as meritorious. Another mode of determining the
appropriateness of factor analysis is the Bartlett test of sphericity. The analysis of Bartlett
test of sphericity reached statistical significance with chi-square 1718, degree of freedom
300 and significance level of 0.000. Therefore factor analysis was deemed appropriate.
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6.2.2 Factor Analysis Process

The similar process of factor analysis which present in chapter 5 is used in this section. It
starts with principal component of factor analysis. This exercise revealed the presence of
eight (8) distinct factors. To obtain interpretable results for those eight factors, a varimax
rotation was then performed.

Rotation has the effect of optimizing the factor structure and one consequence for these
data is that the relative importance of the eight facters is equalized. Before rotation, factor
1 accounted for considerably more variance thanthe remaining seven (16.74% compared
to 8.574%, 6.104%, 5.807%, 4.874%, 4.622%, 4.297%, and 4.171%), however after
extraction it accounts for only 13493% of variance (compared to 7.873%, 7.244%, 6.451,
5.612, 5.035, 4.795% and 4.691% 1‘espectively) Consequently this shows that the 25
items represent eight factors (Constructs) and explains 55.19% of the total variance of
supervisors’ behavior.

Table 6.2 displays the Rotated Component Matrix which is a matrix of the factor loadings
for each variable onto eagh factor. As can be seen from below Table most items loaded
properly on construct. The eigenvalues, percentage of variance explained are also
displayed in this table. To ensure that the itei;E,comprising the factors produced reliable
scales, Cronbach’s alpha coefficignt 6f internal édhsistency was calculated for each scale.
The results are also shown in Table 6.2. They. ranged from 0.170 to 1.000, only the first
and the second factor higher than standard value 0. 600, indicating only two these factors
inadequate internal congistency (Pallant, 2004; Hair; Black et al., 2010). It should be
carefully consider for further analyze.



107

Table 6.2 Pattern Matrix, Eigenvalues, Percentage of Variance explained for factor
influencing supervisor’s behavior on safety actions based on actual practice (N = 403)

Factor

Item

F1

F2

F3

F4 F5 F6 F7 F8

F1.0rganizational and
Management Influence
(Cronbach’s a = 0.785)

Workplace Environment

Safety Management System
Financial Support for Safety
Safety Regulation and Procedure
Company Vision about Safcty
Type of project Owner

Worker

730
722
710
4703
526
519
494

F2. Personal Background and
Safety Knowledge Influence
(Cronbach’s a = 0.620)

Age
Working Experience
Training

Safety Knowledge

853
818
420
358

F3. Project Stakeholder and Family

Influence (Cronbach’s a= 0.553)

Community pressure
(Government, law, neighbors)

Family
Project Owner

Top Manager

620

885
.569
484

F4. Project Workload
(Cronbach’s o = 0.579)

Amount of work responsibility

Project Schedule

.800
756
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Table 6.2 Pattern Matrix, Eigenvalues, Percentage of Variance explained for factor
influencing supervisor’s behavior on safety actions based on actual practice (Continued)

Factor
Item F1 F2 F3 F4 F5 Fé6 F7 F8

F5. Weather and Worker
Control (Cronbach’s o = 0.500)

Supervisor capability to control

.624
worker

Weather Conditions .564

F6. Education and Coworker
Influence (Cronbach’s.a= 0470)

Education Background .687
Project Scale 485
Coworker 403

F7. Smoking Habits

Smoking Habits .802

F8. Drinking and Salary Satisfaction
(Cronbach’s a = 0.218)

Salary Satisfaction 767
Drinking Habits 627
Eigenvalues 4.186 2.143 1.526 1.452 1.219 1.156 1.074 1.043
Percentage of Variance Explained | 13.493 (7.873/7.244 6.415 "5:612 5.035 4.795 4.691

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization

6.2.3 Descriptive Factors

The correlation matrix showing relationships among the various factors, together with the
means, standard deviations and important index is presented in Table 6.3.
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Table 6.3 Summary Statistics and Correlations for all Factors (N = 403)

Factor Mean SD. Index F1 F2 F3 F4 F5 Fé6 F7

F8

F1 209 039 538 1.000

F2 1.83 047 394 .124* 1.000

F3 227 046 498 .409** .179**  1.000

F4 1.67 0.46 3.62 -.144%%* -[144%* < 166** 1.000

F5 1.78 045 3.94GQUSE" |20 el £ 056 1.000

F6 229 049 4.63 259%* 240** 071 -.167**  .082 1.000

F7 262 071 3.68 028 1 128% - =035 020 -.028 -.056 1.000

F8 1.86 038 4.95 0155 %034  -.033 .044 011 -.082 .088 1.000

**_Correlation is significant.at the 0:0 Lilevel (2-tailed).
*, Correlation is significant at the!0.03 level (2-tailed).

Correlation matrix was‘ised' for communicating the pattern of relations among factors.
These descriptive statisticg'wete ¢alculated using SPSS Version 17. Level of influence of
eight practical factors on superyisor’s behavior was all measured using a 3-point scale.
The correlation matrix indicated that more than fifty percent relations were significantly
related to each other. Based on asSumption discussed at the beginning, the responses were
coded with an expectation the higher value will get higher level of safety behavior. It
means these practical.factors were expected positive.relations, but the results shown
above were inversed. Seme significant negative correlations-were found between Project
Workload factor with other factors as the first, second, third, and sixth factor. This result
indicated the influence of Project Workload factor on supervisor behavior on safety
action in opposite direction than expected. The factor analysis and correlation results
provided some initial dofisidérs to'develop expldining model for-further analyze.

6.3 Structural Equation Modeling (SEM)

Eight independeént variables =, Organizationdl land "Management| Influence, Personal
Background and Safety Knowledge Influence, Project Stakeholder and Family Influence,
Project Workload, Weather and Worker Control, Education and Coworker Influence,
Smoking Habit, Drinking Habit and Salary Satisfaction - were explored their influence on
behavioral intention and behavior that were discussed on Chapter 4. The suitable data set
that used for this analyze was 241 responses. Since factor analysis reduced the number of
variables to eight factors, combined with behavioral intention and behavior measured
variable, a satisfactory ratio of 24:1 cases per measured variable was achieved. Moreover,
the developed model needs to satisfy conditions for a number of statistic criteria. The
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reader is referred to Table 6.5 and Section 6.3.1 for a complete description of these and
their threshold acceptance levels. For the purpose of this study, SEM was employed for
the main task determining significant structural model between measured variables.

6.3.1 Structural Equation Model for Supervisors’ Behavior Based on Actual Practice

Structural model was undertaken using the SEM technique to uncover the significant
interrelationships between the factors retained from EFA in section 6.2. It is important to
notice that EFA which was explored in section6.2 based on evaluation and performance
related to safety issues. It caused different mcaning of this model comparing to model
from SEM Chapter 5. In order to clearly distinguish from this section forth, “perceptual
model” will be used for final explaining model from SEM Chapter 5 (Figure 5.3Figure
5.3 Final ) and “practicemodel” will be used for final explaining model from SEM in this
chapter.

The conceptual model was described in Ejgure 6.1, Eight constructs related to factor
influencing supervisors” behavior based on'actual factors which was explored from EFA,
one construct represented for behavioral 'ir_ltention and one construct represented for
current behavior were in this model. The details of each observed indicators were shown
in Table 6.4. The final significant model witheut link between errors was called middle
model shown in Figure 6.2.In otder to achii;\;/é‘;-a higher Goodness-of-Fit model, some
links between errors were sequential.added b@qd_pn the result from Modification Indices
(MI). The final model'which was described in ﬁigure 6.3/was the optimum model that
achieved almost criteria forseveral it indexes without too complex relationship.

Table 6.4 Observed indicators used in practice model explaining supervisors’ behavior

Construct Beéscription Scale Item
Safety regulations and -3 Reou
procedures Useless — Ugeful &

. 1-3 .

Workplace environment Bad — Good Envi
Organizational 1_3
& Management  Safety management system Don’t have — Good System
Influence

Company financial 1-3 Finan

supports for safety issue Low — High

Kind of project owner =3 Otype

Government — Foreign
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Table 6.4 Observed indicators used in practice model explaining supervisors’ behavior

(Continued)
Construct Description Scale Item
Worker behavior on safet 1-3 Worker
OTRET behavior on SHELY Unsafe — Safe Behavior
Company vision or -3
Ty ' Safety not important —  Vision
expected targets of project Strength
1-3
Age Low — High Age
Personal _ _ 1-3
Background & Workang expetience Low — High Exp
Safety y =3
Knowledge Providing/of safety.training 1-3 Train
Influence programs ; Low — High
Safety knowledge Lowl—_> 3High Knowl
Project owner awareness- = 1-3 Owner
on safety ' Rarely — Always
) Top manager -awarcncss on 1-3 To
Project safety Rarely — Always P
Stakeholder & ]
Family Influence Cemmunity awareness on 1-3 Gov
safety: Rarely — Always
Family awareness on safety Rarelyl—_> ilways Family
Amount of work 13 Load
Project responsibility Low — High
Workload ) [a%]
Project schedule Sthods b Tdle Sche
o 1-3
Weather conditions at Uncomfortable — Wea
Weather & construction site Comfortable
Worker Control . .
Supervisor capability to 1-3 Conirol

control workers

Low — High
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Table 6.4 Observed indicators used in practice model explaining supervisors’ behavior

(Continued)
Construct Description Scale Item
Education backgr -3 Educ
ucation backgro Low — H1gh
Education & ’/
Coworker / Sca
Influence Small - B1g
' 7 Cowork
. \,._E‘ely — Always er
Smoking Habit =3 Smok
moking Ha r — Always
. . 1-3
Drinking Habit isfied — Satisfied Salary
& Salary
Satisfaction 1-3 Drink
Never — Always
The si
Behavioral main pa 0-10 S1 -
intention i Frequency S10
. s I 20-4
Behavior 4 P1-PI12

. '[ - Always

ﬂ‘lJEJ’J'VIEJ'ﬂﬁWEﬂﬂ‘i

’QW’]ﬁNﬂiﬂJ UA1AINYAY
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Figure 6.1 Conceptual practice model for explaining supervisors’ behavior based on actual practice
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Figure 6.2 Middle practice model for explaining supervisors’ behavior based on actual practice
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Figure 6.3 Final practice model for explaining supervisors’ behavior based on actual practice
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6.3.2 Assessing and Results of SEM

The model’s key statistics are good since the GFI is 0.841, the CFI is 0.930 and the
RMSEA is 0.035. We can thus safely conclude that the model is valid and can continue to
analyze the outcome of the causal effects. The analysis results indicated the direct impact
of behavioral intention and four factors on supervisor behavior. These factors are
organizational and management influence, personal background and safety knowledge,
project stakeholder and family influence, weather conditions and worker control. In
addition, their safety behavior was also influenced indirectly by project workload through
behavioral intention. Personal background and safety knowledge affected behavior in
both ways, direct and indirect thfough behavioral intention. Remaining three factors did
not appear in the final.modelfrom current practice, they are education and coworker
influence, smoking habit drinking habits and salary satisfaction.

This SEM result was not' contradict with;:t:he result of EFA and was not difficult to
understand. Although these three factors existed as important factors but their percentage
of variance explained were lower than 6%._ SEM results indicated the non-significant
from these three factors imflugnce “on both behavioral intention and behavior. Other
factors were significant influence on behavioral intention or behavior as shown in Figure
6.3. This model has the following fit-cocfficients! CMIN/DF = 1.296; RMSEA = 0.035;
GF1=0.841; AGFI = 0.815; NF1 = 0.756; CEl 730_.930; and TLI = 0.922, comparing with
the critical value are shown in Table 6.5. The final model satisfied more than 50% of
critical standards and above the threshold of almost important standards. So, we can be
concluded that the model is valid and reliability to explaining the causal effects (Bacon,
1997, Tabachnick and Fidell, 2006).

Figure 6.3 provides.the.resulfs .of testing the” structural, links .of the proposed research
model using AMOS| program: The estimated path coefficients (standardized) are given,
shown in Figure"6.4. All path coefficients can be considered significant at the 90%
significaneep devel providing ssupporty for ;seven— relationshipss~~These results were
explaining supervisor behavior towardstintentionland othet.factors: From actual practice,
the effects’ of the behavioral intention and five remained factors (organizational and
management influence, personal background and safety knowledge, project stakeholder
and family influence, weather conditions and worker control, project workload)
accounted for over 24.3% of the variance in behavior variable. This is an indication of the
good explanatory power of the model for supervisor behavior.

In summary, structural equations explained the seven causal relationships (paths) which
exist between the five retained enabling and outcome factors as presented in. A summary
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of the developed structural equations, path coefficients and significance levels is provided
in Table 6.6, for more details authors can reference in Appendix D2. The following
section discusses the practical implications of each structural equation and its’ associated
predictor variables.

Table 6.5 Goodness of Fit Indexes for practice model

Indexes General rule for acceptable fit Final Model Comment

x2/df  Ratio of 2 to df < 2 or 3, useful for nésted 1.296 Good
models/model trimming

NFI >0.95 (Good);>0.9 (Aceeptable) 0.756 Not Acceptable

TLI >0.95 (Good); > 09 (Acceptable) 0.922 Acceptable

CFI >0.95 (Good); > 0.9 (Ac¢eptable) 0.930 Acceptable

GFI >0.95 (Good); > 0.9 (Adequate_) _ 0.841 Not Acceptable

AGFI >0.95 Perfommanée fpoor in si;nulation 0.815 Not Acceptable
studies -4

RMSEA < 0.06 to 0.08 with confidence iﬁféryal 0.035 Good

Table 6.6 Path coefficients and structural equations

Estimate Estimate

Path ] S.E. C.R. P
T a— Standardized

Behavioral intention.«— €24 2.347 991 180 13.028 HEE
Behavioral intenti P I

ehavioral mierigyn « TEISORa 226 049 347 2455 015
Background & Safety Knowledge
Behavioral intenti Project

CRAVIOIZ IFWLEOY AP 1652 2128 435 11629 104
Workload
Behavior < Behavioral intention .048 302 014 3.356 *EE
Behavior < €23 329 .870 063  5.243 ok ok
Behavi P 1 Back

ehavior — Personal Background 112 153 065 1.620 .085

& Safety Knowledge



Table 6.6 Path coefficients and structural equations (Continued)
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Estimate Estimate

Path . S.E. C.R. P
Un-stand Standardized

Behgwor «— Project Stakeholder & 194 093 309 2127 031
Family Influence

Behavior «— Weather & Worker A 153 314 1679 093
Control

: ational
Behavior — Organizationaige 257 227 159 1615 106

Management Influence

0.227
(0.106)

Organizational &
Management Influence

0.153
(0.085)

015) »—\
-0.128 " > 0302
(0.104) Behavioral Intention ©.000)

ersonal Background &
Safety Knowledge

Project Workload Behavior

Project Stakeholder & 0.093
Family Influence (0:031)

Weather & Worker 0.153
Control (0.093)

Figure 6.4 Path practice model for explaining supervisors’ behavior based on actual

practice
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SEM result in Table 6.6 and Figure 6.4 indicated many relationships between actual
practice and supervisor behavior. Supervisors’ behavior on safety actions at construction
site are positively affected by their behavioral intention (f= 0.302, P<0.01) and
organizational influence (B= 0.227, P<0.10), these results similar with opinion explaining
model in Chapter 5. This result again appropriates with some previous theory of behavior
that individual behavior can be change through intention and influenced strongly by
organization in which they are working for,These results stressed the important role of
organization in improving supervisors’ behavier en safety. However, practical explaining
model indicated some othermflucnces which did-not explored from opinion explaining
model. They are influences from safetyr knowledge and learning (B= 0.153, P<0.10),
superiors pressure and family” iafluence (B= 0.093, P<0.05), weather conditions and
control ability (= 0.153, P<0.10) on supervisor behavior. In addition, final practice
model also indicated the milugnge  of safety knowledge and learning on supervisor
behavioral intention. Safety knowledge af:e.: positive influence in changing behavioral
intention as our expected /but the signiﬁcant very weak (B= 0.049, P<0.05). One
unexpected result is the negative affected by work assignment and project schedule on
intention (B= -0.128, P=0.I). ‘Norinally, we “expect that supervisor may constantly
concern with safety if they did not'stress from schedule and work assignment but the
output is reverse direction. 12k

6.4 The Difference Between Perception Model and Practice Model

Base on perception nmiodel-was-diseussed-in-Chapter-5-and practice model in this chapter,
we found some differcnce about factors influencing supervisor behavior. The difference
include both what and-how factors influencing supervisor behavior. This section will
compare perception model and practice model in details to discovering differences in
factors may cause changing theiwr petception-and cutrent practice in safety action. They
are summarized in, Table"6.7. The difections of influence are provided from this Table,
“Direct” means factor impact to behavior directly,and “Indirect” means factor impact to
behaviorgindirectly through inténtion: Finally, the brief explaining and suggestion also
provide iniTable 6.7.
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Table 6.7 Comparing factor influencing behavior between perception model and practice

model
Supervisor’s  Supervisor’s
Item perception practice Explaining and Suggestion
model model
Safety .. ),
) Posttive Positive
regulation and . )
Direct Direct
procedures These factors are important in both
Workplace Positive Positive supervisor perception and practice.
environment Direct Ditect These factors should be Strongly
Safet considered in order to achieve better

Y Positave Posttive safety behavior at construction site.

management ’ / ’ .

¢ Drirect Direct These key factors can improve
system \ ) .
}.] . supervisor in particular and all
Financial . I\ 4 . o

Positve Positive employees at construction site in

supports for _ . . . o\

fot Direct Direct general. This result gives additional
safe !

Y evidence about the way that
Type of Positive Positive _organization can  impact  on
project owner Indirect Direct supervisors who direct influence on
Company - workers daily.

.. Positive Positive
vision about . -
Direct Direct
safety
) ' 4 Positive The same results in both model
Working Positive : . .
: . Direct, indicated the level of important of
experience Indirect ) . .\
Indirect these” |personality factor. Positive
. o Positive impact' of experience, training, safet
Providing of Positive . P P s o g
. ) Direct, knowledge and control worker ability
safety training Direct . - . .
Indirect on | supetrvisor™ behavior orients
.. Positive manager in  selectin suitable
Safety Positive Direct g. . . tg oot 1
] irect, supervisor in appropriate project. In
knowledge Indirect ) . . "
g Indirect addition, this result definitive affirms
) the significant role of training
Supervisor . . )
trol Positive Positive program, enhance knowledge policy
contro . . . .
Indirect Direct and improve supervisor authority for
worker

keeping safety at sites.
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Table 6.7 Comparing factor influencing behavior between perception model and practice
model (Continued)

Supervisor’s  Supervisor’s
Item perception practice Explaining and Suggestion
model model

Weather conditions were considered
positive influence to supervisor’
i g behavior direct or indirect way.
Weather Positive Positive ) .\ Y
. ; j Improve working conditions by
conditions Indirect Ditect . :

applying  technology, automatic

dangerous work should consider

improving behavior.

Supervisor’s perception indicated age
was not important but real practice
mverse. From practice model, age
b ositively impact supervisor in both
Positive p. Y p. ) P
f ,direct and indirect way. Older
Age - Direct, / ) i
it supervisor has higher level of safety
~ behayior,. It may come from their
experience’ and knowledge. The

result giwes a notice about using

young supervisor in project.

Supervisor did not perceive the

important role of family influence on

their behavior. However from the
practice.model, . family has positively

Family \ Positive impact supervigor behavior directly.
Direct Manager should stress the supervisor

role in their family in training

program and always remind them

about that to improve their safety

awareness.
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Table 6.7 Comparing factor influencing behavior between perception model and practice
model (Continued)

Supervisor’s  Supervisor’s
Item perception practice Explaining and Suggestion
model model

Supervisor may perceive negative

Project owner Negative S ifluence from owner, top manager
Indirect Direct ’ ’
community and worker on their
safety behavior. Because these
Negatiye osikive stakeholders may negative effect to
Top Manager Indifect Direct their = behavioral intention, so
. supervisor think that they are neglect
and unaware about safety at
) Negative Positive construction site. On the other hand,
Community 4 iy A .
Indirect Direct = Supervisor’s practice model shows
that owner, top manager, community
~and worker are positively influence
on their behavior. From this
Negative Positivé ~ difference; the manner of expressing
Worker Indirect Direct awaieness. and remind safety of
project stakeholder more important
than frequency of them.
Although. _supervisor  perceives
education background may positive
influence their behavior indirectly
. .. throughbehavieral, intention, but it
Educatien Positive | ; i . .
background hdirect - did not impact in'practice. Supervisor

who has higher background did not
show higher safe behavior. It
indicated lack of applying theory in
real practice.
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Table 6.7 Comparing factor influencing behavior between perception model and practice

model (Continued)

Supervisor’s Supervisor’s
Item perception practice Explaining and Suggestion
model model
The results of perception model show
the" project workload have positive
évglr(l)(unt of Positive Negative Eﬂuence f(;n supervisor. behavior.
o Indireet <o owever, from the practice model,
responsibility these factors have negatively impact on
their behavior. It means that project
schedule and workload are not
supportive ~ on  their  behavior.
- Supervisor perceives if they have more
) y 4 idle time, they may take care carefully
Project Pos.1t1ve Nega“ve' for safety, but it is inversed in real.
schedule Indirecy Tngock Behavior in idle sites was lower
influence than stress site which
required no mistake to finish on time.
The difference between perception and
practice indicated project scale not
actually impact on behavior. Safety
. Positive behaviors only depend on organization
Project scale . - . . .
Indirect policy. However in perception model,

superyisor _perceives their behavior
influenced| by, scale, it should be
changed in training program.

Coworker

Smoking

Salary

Drinking

These factors weré not significant in
both perception and practice models
even though they were explored from
EFA. They are influencing factors but
not current urgent factors. However
they should be considered in case
company have more contexts and want
to achieve higher safety level.
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6.5 Summary

A practice model was formulated to help both researchers and practitioners to better
understand the supervisors’ behavior on safety action in construction projects. The
derived structural model consisted of seven measured structure and seven paths,
representing the interrelationships between the five enabling and two outcome factor.
Associating perception model in Chapter §,the practice model provides a clear picture on
how to better increase supervisor behavior on safety. EFA and SEM provided some
indication that significant factors recognized influcneing supervisor should be focused. In
influence sequence, they in turn are behayioral mténtion, organization and management,
personal background and safety knowledge, weather and worker control, project
stakeholder and family influefice.

Although all factors werefextracted /from EFA, but from SEM all relationships were
considered carefully. Only significant influénces are retained. From practice model, we
can strongly affirm the positive/influence of intention and organization on supervisors’
behavior. Unexpected and interesting outcome ! is\ the negative influence of project
workload on intention. In addition, the difff_:_rel_nces comparing between perception and
practice model provide a deeply understan_d;_, about the manner in changing supervisor
behavior. It is hoped that the current study--__-cr_arll_. contribute to the improvement safety
approach at construction site in practically. —



CHAPTER VII
DISCUSSIONS AND CONCLUSIONS

Based upon data analysis and findings, this final chapter will first discuss about research
conclusion. Next implication for research andiimplication for practice will be presented
followed up by the research limitations and suggestions for future research.

7.1 Research Conclusions
7.1.1 Consider Current Supervasors’ Behavior on Safety Actions

The statistical results demonsStrate /the current issue of construction accident; site
supervisors have moderately a¢complished their safety obligation. The most frequently
task performed is correcting hazards if the accident has happened. Some other tasks
related to investigating accident to ‘determine causes are sometimes applied. Site
supervisors are not pay attention enough on ¢oaching their worker to perform work safety
or motivating worker’s aspiration for being safe. Therefore, coaching and motivating
responsibility should be improved in supervisor safety role.

According to the statistical results, it is obvious that supervisor still not fulfill their entire
obligations. In order to create the safely Wofk’ing envirofiment in which workers are
guarantee, supervisors’ obligations are apply all four issues related to safety
responsibilities as discuss above whole working time. 4n practice, among four main
necessary functions of a-safety supervisor at construction; they just passable accomplice
two of them which are “investigating accidents'to determine cause” and “inspecting their
area to identify hazards™.Two other important liabilities to ensute the safety status at the
site are coachingatheir worker and motivating them. These two safety action are rarely
performed in their job.

The reasons for supervisors’ lack of€afety obligations wete considered: The first reason
was from construction managers and company vision. Most of respondents perceived that
their managers viewed safety as a cost in the real practice. Company vision were not
consider safety as an important target as quality, duration and budget. They thought
safety conflicted with production and budget. So, they usually take little direct interest in
safety, and rely on the site supervisor to manage safety. The second reason was from
supervisor themselves. They responded that they didn’t have enough time to finish their
job, so they needed to focus on others targets as schedule, quality and budget first.
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Moreover, some of them perceived that keeping safety was not their job and they could
not control worker working safely. In the previous research from Holt (2001), supervisor
also responded that “There are not enough staff on site to do the job properly and my
attention has to go to production”, or “I don’t have enough time to do my job property”,
“It’s not my job to spot other people’s mistakes”, “I can’t stop them doing that, because
the progress of work would suffer”.

From the analysis results, investigating the acCident causes and correcting hazards were
the most frequently task performed because of'the-obligation from law. As position of
site supervisors, they takes full legally! responsibility for any accident happened at
construction site. Consequently, they must t0 investigate accident to determine causes
and write report. In accordance with the law, supervisor needs to correct the hazards and
gives recommendations togprevent a similar acecident. This is the reason why two first
issued are applied by supewvisors/quite frequently. Two last reliabilities, coaching and
motivating, are bring latent benefit in reduéing accident rate. They are rarely applied by
supervisor because of limitation resources. |

The results point out the supervisors’,behavidr lack of coaching and motivating on safety
action. This lack will influénce their workers’ behavior in a long-term. A research from
Anderson and John (1999) showed that lack of €ducation and training workers is one of
seven factors that cause high accident rate in construction industry. Thus, it is very
important to require supervisor fulfitl their fél'if‘iébligation to ensure safety at site. The
current status of supervisors’ behavior pointed out that they just perform what they are
exactly required according to the law or company regulation. Supervisors give the first
priority on job completion that affects ther work performance. They don’t care about
latent benefits of coaching.and motivating worker safety. The reason may be lack of time
and experience0Of safetyl Understanding supervisors’behavior in keeping safety is
essential to improve their-practice.' As-their current behavior is not satisfied, it is required
to explore the causes of lacking on safety action behavior. The understanding of factor
affecting_supervisors. | behavior-on safety action|can help'project.manager to change it
effectively.

7.1.2  Factors Influencing Supervisors’ Behavior

The results of this research indicated high significant level of variables influencing
supervisors’ behavior on safety action. These factors were “Organizational and
Management Influence”, “Project Characteristics and Work Assignment”, “Project
Stakeholder Influence”, “Personal Background and Safety Knowledge”, “Social
Influence” and “Supervisor Habits”. In the factor point of view, the first and the second
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important factor influencing supervisors’ behavior are personal background and
knowledge and organizational management influence. In the item point of view,
supervisors’ behavior is affected from their safety knowledge, safety management system,
safety regulations and procedures, their experience, and company safety vision. These
five items are the highest ranking within twenty items which studied in this research.

In generally, Supervisor’s behavior can be influenced by several levels of factor from
social level, organizational level, project level and individual level. Different level of
factor influenced supervisor’s behavior in" diffctent way and different intensity. The
following section will discus about these influcnces.

At social level, the analysis results.discovered and highlighted the influence from family
awareness about safety, eowozkers. age, salary satisfaction and community influence. The
influence from coworkess and age were found and supported from some previous
research (Holt, 2001; Zhous Fang et al.; 2008). Family influence, salary satisfaction and
community influence were infegesting tesults of factor analysis. There is no doubt about
family role in supervisors’behavior. Supervisor should keep safe for themselves and their
worker because they are very important to thé_ir family. This concept should be applied in
the safety training in order'to improve superyisors and workers behaviors. Furthermore,
satisfaction of salary can influ€nce om supervisors: behavior. If supervisors did not satisfy
to their salary, they may not have organizatiof;fcdmmitment. Therefore, they may neglect
on safety practice while they supetvised the construction work task. Next is the influence
from community as government, law and neighbours. Community conception believes
that construction site accident is evident truth, there is no-site can get the zero-accident.
The most common responses of supervisors to questions on safety practice is
“Construction work is dangerous, so people have to look out for themselves” (Holt, 2001).
This concept not only impacts on superyisorsibehaviorn but also creates a fulcrum for
unsafe behavior.

At organizational level, the result emphases the ofganizational rolé/in creating a safety
environnient /in  which “eniployers, can. work safely. Organizational“and management
should cofisidered comprehensive view. It included safety system, safety regulation and
procedures, safety vision, financial supports, environment and training. This finding adds
further support to earlier researches on health and safety about the role of organization
and management such as Jannadi (1996), Holt (2001) and Mearns (2003). This research
gives additional evidence about the way that organization can impact on the worker
safety through the middle level, supervisors who direct influence on workers daily.
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At project level, the result indicated the influence from project schedule, workload,
project scale and project owner on supervisors’ behavior. The different scale and project
owner causes different interest of supervisor about safety. Real practices at small
construction site demonstrate supervisors usually negligent and leave workers unsafe
working. In the great scale or main important project in which the safety has a strong
influence to their successful, the supervisors are remarked about their safety role. In that
case, their safety behavior is improved. These are normal psychology but they should be
changed. Supervisors’ behavior in safety should be fulfilling their obligation in any
situations because the damages caused from aceident are not different no matter how
project size is.

At individual level, result.pointed out supervisors’ behavior was influenced strongly by
experience, knowledge, tramingand learning. Training was found as the most important
in improving supervisofs’ bghavior. Three levels of training are needed to improve safety
in construction industry suchtas craft anduskills training, training by employer to new
employees upon joining, and training on-site induction process. It is also found that three
conditions for successful’safety fraining are€ the active commitment, support and interest
of management, necessary financc and organiiation provide the opportunities to learn.
Training construction safety aims té imprové"khpwledge, skills and awareness in order to
ensure supervisor can keep construction site aic,th'é basic safety level. Additionally, it was
interesting from the results of factor analysis that supervisor behavior may be influenced
by some of their habits.such as drinking and smoking.

By understanding the"group of factors, manager can change and improve the supervisor
behavior. The changing supervisors’ behavior can directly influence on the safety culture
and workers because supervisors are the key persons who works in between senior
managers and worketsg The, intensitys and: divection~ofcthese impacts on changing
supervisor behavior Were-sighificant-considéred in lerder to help the top manager has a
good orientation in selecting and training their superyisors.

7.1.3  Supervisors’/ . Behavior Model, .the Difference between [ Their Perception and
Practice

Two models for explaining supervisors’ behavior were developed. One is based on their
perception and another is based on actual practice on safety issue. Statistical techniques
including exploratory principal component factor analysis (EFA), factor reliability
(Cronbach’s alpha) were used for model grouping (factor analysis). Structural equation
modeling (SEM) was then performed to test the research model and the significant
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interrelationships between the factors retained from EFA and behavior. The following
paragraphs furnish some conclusions from SEM analysis.

Based on the results of both models, behavioral intention was found have a strong
influence on Supervisors’ behavior. As expected, this is positive relationship. It suggests
that improving their behavioral intention may directly impact to change their behavior on
safety action.

According to SEM results from supervisor pereeption, among six factors from EFA only
organizational and managerial influence direc¢tly“impacted supervisors’ behavior. Other
three factors which include project characteristics, superior pressure and worker, safety
knowledge and learning, indisect-influence supervisors’ behavior through intention.
Unexpected result is theshcgativerafiected by superior pressure on intention. Normally,
we expect that supervisor' may constantly concern with safety if they received higher
aware from superiors level stich'as top manager, project manager, community and worker.
But the output is reversé direction. The pressure may influence behavioral intention in
negative direction. This gesult is aninteresting outcome. The negative relationship
indicates the way that superior. impact «to improving supervisor on safety is
counterproductive.

The next results from practice modeél indicated the interrelationships between behavior
and the factors retained from EFA which explotéd from practical parameters. There are
four factors directly impact to behavior such as organization, safety knowledge and
learning, project stakeholder and family intluence and weather conditions and control
ability. One unexpected-tesult is the negative affected by work assignment and project
schedule on intention. Nermally, we expect that superviser may constantly concern with
safety if they did not stress from schedule and work assignment but the output is reverse
direction.

7.2 Contribution to Research

This research has s¢veral implications for theory, methodology and practice related to
safety at €onstruction site. The results of the current research support this view and
suggest that it would be more beneficial for safety researchers to engage in a systematic
organizational diagnosis. The practical implication of safety research is predominantly
concerned with highlighting courses of action that will reduce the risk of incidents. In
recent years there has been a move away from relying on retrospective analyses of
accidents and incidents, towards a more proactive approach (Flin et al., 2000). These
more predictive measures enable the monitoring of the safety condition of an organisation
so that remedial action can be taken prior to an incident occurring (Flin, 1998). This
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research is a supplementation in safety behavior studies system. The previous researches
had already focused on top manager and worker, until this research, behavior of middle
level was explore to cover all three level at construction site.

This research contributed new models to explain behavior of supervisor at construction
site in both perception and practice viewpoint. These models add further support to
earlier researches on health and safety about the role of organization and management
such as Jannadi (1996), Holt (2001) and Means«(2003). Holt (2001) pointed out the key
elements of successful safety management arcepolicy, organizing, planning and
implementing, measuring pecformance,. reviewing performance and auditing. Jannadi
(1996) also found that reles and functions of safety management system, or safety
management system to control msk can be essential factors. Both perception and practice
model in this research, thestole’of organization and management were stress with high
significant. In addition” thefrole Jof knowledge and learning, project characteristics,
pressure from superiors was feminded from the resuits. Moreover, some additional key
factors for current researchiwere found as community and social influence, smoking or
drinking habits during working time. Additional factors were discussed above could
impact behavior directly or indirectly throygh intention; however all of them had

significant influence in general.

The third point is that these péteeption and ,’practice model shows the significant
contribution to current research.” It was found thatthe perception model can help to
understand on what supervisor perceives on factor mfluencing safety behavior. On the
other hand, the praetice model helps researcher understand the real practice of
supervisors on their safety action. These two models are also significant in different
aspects. Therefore, following research focus on behavior should be concerned about both
perception and practicecconcurtently jto runderstand: what«they:perceive and how they
practice.

In practice, the current study can contribute to thésimprovement ‘of safety approach at
constructign site. It/can, help the project parties more undetstand ‘about one significant
part — supervisor. By understanding on supervisor current behavior and factors
influencing them, manager can change and improve their behavior. The changing
supervisors’ behavior can directly influence on the safety culture and workers because
supervisors are the key persons who works with senior managers and workers.

The first results showed the current status of supervisor’s behavior on safety action at
construction site. The lack of responsibility awaked party of construction project. In order
to achieve a good safety system and reduce accident rate, they should take interested in
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supervisor action. Selecting, training, controlling, supervising and speeding up supervisor
are significant as a key person.

As their current behavior is not satisfied, it is required to explore the causes of lacking on
safety action behavior. The understanding of factor affecting supervisors’ behavior on
safety action can help project manager to change it effectively. The intensity and
direction of these impacts on changing superyisor behavior were considered in this study
by explaining model from both opinion and praetical parameters. The perception model
can help top manager understand “what supervisors«are thinking about factors influencing
them”. Understanding supervisors” perception is important and can help the top manager
have a good orientation imsselecting and training their supervisors. In another way, the
practice model contributes.t0 managet’s awareness. Supervisors’ practice model indicates
how current practice factors‘impacted on supervisor behavior. From these results, the top
manager can realize their company current system, what advantages with positive impact
should be developed, what disadvantages with negative impact should be changed. From
the significant and direction of €agh factor influencing supervisor behavior, company can
select to improve safety/@pproagh in limited resources. The stronger positive influence,
the top priority must be focused. : -

7.3 Limitations and Directions for Futuré‘»’ _ﬁ—éSearch

The first limitation is time sampling limit. Bécause.of time limitation, the sample used in
this study consisted of supervisors from different sites of Hochiminh city in Vietnam only.
The lack of sampling fiom supervisors in others country may affect the results. So it is
highly recommended fot future research in this context to use larger sample to determine
factors affecting behaviot on safety system.

The next limitation i8 method fon assessing behayion: This stndy-used indirect observation
involves using interviews, quéstionnaires and rating.scales to ébtain information on the
safety behavior from supervisor. The use of self-report measures for, all variables is also a
methodologi¢al ‘issuc) in! this “research | as' these ‘medsures’ may. not correspond with
objective measures of performance. For'example, self-reported errors may not reflect the
actual number of errors in the workplace. The responses depended on people’s memories
and current emotion. In addition, the people providing information may not have been
trained to observe the target behavior and may not have noticed all the occurrences of the
behavior. However, theoretical descriptions of the links between factors and behaviors
also lend support to the use of self-report measures in safety research (Ajzen, 1991).
Anyhow, direct observation is recommended in future for more accurate in assessing
behavior.
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Finally, other factors influencing supervisor behavior may exist. Further testing and
expansion of our model may include factors not contemplated here. These limitations
suggest ways in which the research can be extended and validated and do not reduce the
importance of the aims of this series of studies.
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QUESTIONNAIRE FOR LARGE SCALE STUDY (English)

Only first-line supervisor is requested to answer this questionnaire. If you are not a first-
line supervisor, please do not answer this questionnaire.
This questionnaire is designed to explore what are the main factors that affect your
Behavioral Intention and yourself behavior in safety action to enhance and improve
safety supervision.
Please be assured that all information collected will be kept in strict confidence, and the
results will be made available only in-group summary form without identifying
individuals. Your genuine response and cooperation would be much appreciated. There
are three parts in this questionnaire.
Please remember, there are no correct answers; the best answers are those that honestly
reflect your feelings. Kindly net€ that we are not seeking the views of your company, but
rather your own personalviews.
SECTION 1
BACKGROUND INFORMATION AND FACTORS EXPLORATION

1. Company for which you@are working:

2. Your current position is:

3. Years working in construction industry: ., (In Years)
4. Years working as supervisor at Cofstruction site: (In Years)
5.Age: _ (InYears) ;

6. What is the highest level of education that you have completed? (Please tick the
highest level you have:éompleted)

1 Completed high school

1 Undergraduate university

1 Gradudte university
7. How many time have you taken the training course as a Supervisor? (please tick the
highest timegyoushave,completed)

I Have never taken any'course

1 One Time

"1 Two Times

"1 Others (Please identify)
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8. Please tick the box to indicate which statements you will agree with, regarding your
Safety Knowledge
1 T have little knowledge about safety
1 I understand necessary safety information and general hazards onsite
"1 T know how to control or avoid all potential hazards according to safety
procedures
9. According to your work, you think your salary should be
) Increase, about ______ percent
] Not change, you are satisfied with your current salary
) Decrease, about______— percent
10. Do you feel difficult tereontrolyour workers to obey safety regulation and process?
1 Yes, it is very.difficulf for me to control them
1 It is not so diffieult for me to control them
1 No, it is easy fopime fo control them
11. Please indicate your drinking habits .
1 I drink during working time ( incllidilrlg_ lunch time and break)
1 I drink, but not at Workiﬁg fime , .
] I don’t drink at any time Jj_-: 17
12. Please indicate your smokmg habits =
1 I smoke during workmg time (1nc1ud1ng Tunch time and break)
1 I smoke, but notatworking time
"1 Tdon’t smoké at any time
13. Do your family remind you to keep safe in your work?
[ No, they don’t
] They rately remind
"] Yes, they often remind
14. What'do you think about your coworkers’ practice in their safety roles?
"1 They usually break the safety regulations
1 They committed basic safety regulations
1 They would react strongly against people who break safety and unsafe

procedures



15.

16.

17.

18.

19.

20.

21.

22.
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What do you think about your workers’ safety behavior?

"] They usually break the safety regulations
"1 They just sometimes break the safety regulations
1 They rarely break the safety regulations to protect themselves
Do the Top-Managers put pressure on you to keep safety for construction site?
"] Rarely 1 Sometimes 1 Always
Do the Project Owner request you to keep safety for construction site?
"] Rarely 1 Sometimes " Always
What do you think about recognition of goverfiment and neighborhoods about safety?
"1 They rarely remind about safetysat construction site
1 They sometimesremind-about safety at construetion site
"1 They seriously«emind and always checking safety status of construction site
What do you think abeut weather condli_tions you are working at your construction site?
"1 It is totally uncomfortable : .
1 It is a little uncomforgable -
1 It is comfortable
Your current project’s s€ale is 9 , J
1 Level IV (=< 03 stories ot <1,000rr;2)- 17
1 Level ITT (04-08 stories of 1,000-5,000m)
7 Level IT (09=49 stoties or 5,000410,000m?)
[ Level I (20-29;stories or 10;000-15;000i)
] Special Levei (>= 30 stories or >= 15,000m’)
What type of project owner of your current project?
] 1t belongstojgovernment
] It is priyate project
"1 Foreign investment
Howt'is the schedule of your current project?
"1 The schedule is very stressful to finish on time
"1 The schedule is normal
"1 The schedule is idle
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23. How is your workload assigned in current project?
1 It is too much
1 It is moderate
1 It is gently
24. How is your safety workplace environment?
"l Bad ] Average "1 Good

25. How is the safety management system at your construction site?
.

26. How can safety regulati

construction site?

o % ents and reduce injuries at
1 Bad l- e

27. How is the company finan. POt ’ \\\.\.\

L] Low \;\

28. How is your compa
t 2 lity, duration and budget

e
2 1.‘ L

"1 Safety is important equal '.t*E ration and budget

"1 Safety is not imp

S 4

] Safety is strength of co mpany in

oping reputation

Y]

% g
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SECTION 2

EXPLORE FACTORS AFFECT THE SUPERVISOR’S BEHAVIOR ON

SAFETY ACTION QUESTIONNAIRE

Please cycle the number on the right against each question that best indicates your.
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Strongly disagree | Disagree Not Sure Agree

Strongly agree

1 2 3 4

5

Do you think these factors can influence your behavior on safety action?

] ——»5

1. Age can influence your behavior on safety action

2. Education background can influence your hehavior on safety action

. Safety knowledge can influence your behavior on safety action

. Working experience can influence your behavior on'safety action

. Salary satisfaction can influcaee your behavior on safety action

. Supervisor capability to controlworkers can influence your behavior in safety

. Drinking can influence your behavior on safety action

. Smoking can influence'your behavior on safety action

O [ 0| Q| | | b~ W

. Family can influence your behavior on.safety action

10. Coworkers can influenceyour behavior on Safety action

11. Workers can influence your behavior on safety action

12. Top manager can influence your befiavior on Safety action

13. Project owner can influence your behavior on safety action

N NN NN NN NN

W | W | W | W | W | W | W[ W | W| W] Ww|w|Ww

N N N N N e

D | || |, |W; | ;| | | | | | D

14. Community pressure-as government, law, environments can influence your
behavior on safety action

\S]

W

AN

9]

15. Weather can influence your behavior on safety action

16. Project scale can influericeyour behavior onisafety action

17. Project schedule ¢an influence your behavior!on safety,action

18. Amount of work responsibility can influence your behavior on safety action

19. Type.of project owner can influence your behavior on sdfety action

20. Providing of safety training programs can influence your behavior in safety

21. Workplace environment can influence your behavior on safety action

22. Safety management system can influence your behavior on safety action

23. Safety regulations and procedures can influence your behavior on safety action

W[ W [ W[ W[ W] W|WwW|Ww|w

24. Company financial supports for safety issue can influence your behavior on
safety action

N NN NN NN

W

N I N N S N U I SN [ SN B SN [ N I SN

DN || | | | | D[ | | D

25. Company vision or expected targets of project can influence your behavior on
safety action

\S]

W

AN

9]




SECTION 3
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MEASUREMENT OF SUPERVISOR’S SAFETY BEHAVIORAL INTENTION

The situations include 2 main parts which related to falling from height hazard and
electrocution hazard. Please cycle the number on the right against each question that best

indicates your.

Given each situation occurs 10 times at your construction
site, how many times would you stop workers working
until it is fixed in safety state?

v

10

PART 1: FALLING FROM HEIGHT HAZARD

SITUATION 1: Once one worker is ready to stast hisjob,
he climbs the scaffold up to the level he must work.atAt

that time you realize that the.scaffold.is nottotally
boarded.

10

SITUATION 2: Workers arexéadyto.start his job which
requires to use ladders to climb up.to.a higher level is not
tied or secured or ladder not enotigh' I'meter above the
landing place.

10

SITUATION 3: When the'wotkers ready to start their job
on roof or high level and you realize that thereare many
holes still not be shield

10

SITUATION 4: Your workers are working on roof or high
level without edge protection and personal protectlons
have not been provided.

10

SITUATION 5: Your workers are working on roof or high
level in bad weather such as windy, small rain

10

PART 2: ELECTROCUTION

SITUATION 6: Workers ate using clectrical equipment for
their works but the electric wire quality not satisfy the
technique requirement

10

SITUATION 7: Workers are using electrical equipment for
their works but there is a part of jumper wire touch the
water on the ground.

10

SITUATION §: Workers are using handle electrical
equipment; for their works without any personal
protections as gloves, boots.

10

SITUATION 9: Workers are using electrical equipment
but don’t have any circuit breaker, plug pin, safety box.

10

SITUATION 10: Electric line in your construction is very
low and interlace and there is equipment inside your
construction such as concrete pump, truck.

10
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SECTION 4
MEASUREMENT OF SUPERVISOR’S SAFETY BEHAVIOR

The items below represent important supervisor behaviors on safety action that build
positive affect to worker, please rate yourself on each item according to scale described
below:

Frequency apply activities related safety issue of supervisor:
0 > 4
Never Applies Applies most of the time
0 1 2 3 4
Never Rarely Someimes Usually Always
Frequency Apply
0 >4

According to safety, pleasevateyouirselfon each item
01. You inwestigate for the causes of
injuriesithat required the attention of a 0 1 2 3 4
medical doctof 2

Investigation | 02. You condugt an investigation on the
causes ofaccidents immediatcly

03. You'Invgstigate the causes of accidents
carefully in details '

04. You may inspect and correct hazards
which can cause aeeidents [

05. You can give recommendations to the
Inspection | management in order to prevent a Similar 0 1 2 3 4
accident would occur again

06. You carry out inspections for workers
realizethazards on the site

07. Youweducate your workers to correct
hazards

08 5Yow set up meetings tocoach the group
of werkers

09. You provide an orientation program to
new.workers on site about safety issues

10/ You contact workers individually to
inspect them working safely

11. You use safety materials to motivate
Motivating | the workers working safely such as safety 0 1 2 3 4
signs, notices, and movies

12. You operate some attitude activity to
improve your workers safety behavior

Coaching
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QUESTIONNAIRE FOR LARGE SCALE STUDY (Vietnamese)

BANG KHAO SAT

CAC YEU TO TAC PONG PEN HANH VI CUA NGUOI GIAM SAT
TRONG VIEC PAM BAO AN TOAN LAO PONG
TAI CONG TRUONG XAY DUNG

Kinh giri Quy Ong/Ba,

To6i tén Nguyén Anh Thu, 1d hoe vién cao hoe ehiiyén nganh Cong nghé va Quan 1y xay
dung cua Truong Dai hoc Chulalongkomn, TharLan. T6i dang thuc hién ludn van tdt
nghiép v6i dé tai nghién clue€4c yéu to tac dong dén hanh vi cha nguoi giam st
trong viéc dam bao an toamlaodong tai cong truong xay dung . Nhirng thong tin ma
Ong/Ba cung cp sé rat bo {eh cho nghién e,

Duéi day 1a tap hop cac cau'hoi mal viée xem xét danh gia ching c6 lién quan rat nhiéu
dén kinh nghiém thyc t&'trong gua trinh edng tac ctia Ong/Ba. Rat mong Ong/Ba danh
chut thoi gian cho vi¢e tra 101 nhiing can hot néy. Moi théng tin Ong/Ba cung cip s& duoc
giit bi mat va chi duoc diing dé phuc vu cho nghién ctru.

Xin chan thanh cam on.

Tac gia san sang chia'sé moi thac mac va két qua nghién eiru néu Ong Ba c6 quan tam.

Xin vui long lién hé:

Nguyén Anh Thu — Hoc _vién cao hoc khéa 2008, nganh Cong nghé va quan ly xay
dung, trugng Paihoc.ChulalongketngThai Lan

Dia chi: Bo.mon Thi Cong,! Khoa K§.thuatl Xay dung, Truong DPai hoc
Bach Khoa TPHCM
268 £y Thurong Kict, [ Phudng 14) Quén 10, TP. HCM

Pién thoai: (08) 8647345 =(+66)85.1984750

Email: nathu@hcmut.edu.vn

nathu@ymail.com
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PHAN I: THONG TIN CHUNG

Ong/Ba vui 1ong danh dau (X) vao cau tra 101 hodc tra 16i tryc tiép cho cac cau hoi sau:

p—

Cong ty Ong/Ba dang 1am vidc:  ..ooviivieiieieiieeeie,

2. Vi tri/chirc danh hién tai cia Ong/Ba: ..................cccoeeeiin.l.

(98]

Thoi gian Ong/Ba cong tac trong linh vure xay dung: ....................

b

Thoi gian Ong/Ba cong tac véi cuong vilamgirdi giam sat thicong: ....................

5. Xin vui 1ong cho biét tubieta Ong/Ba: . omveesstts oo,

@

Béng cép hoc van cao'nhét hién tai clia C)ng/Bé:
O Duéi dai hoc

O bai hoc

O Trén dai hoc

7. Sb lan Ong/Ba da tung tham/gia cac khoa hoe, huan luyén vé nghiép vu giam sat:

O Chua bao gio 01 lan

O 2 lan b 4\ D Khac (sb
B0 e i B )

8. Ong/Bé danh gia thé nao vé kitn thiic an foén: :_lao dong cua ban than:

O Hiéu biét mot sb it thong tin ¢ ban vé an toan lao dong va cac mdi nguy hiém trén
cong truong

[ C6 thé han chévanganngianhimgnguy-cocothe:dan dén tai nan

O Co day du kién thirc va co thé quan Iy tot dam bao an foan lao dong

9. Ong/Ba ty xét thiy mirc lwong ma cong ty chi tra cho Ong/Ba tai thoi diém hién tai

nén:
O Tang, ... 00 0.0 phan tram -~ ' Khong ting giam O
Gidm, ............4: phan tram

10. Ong/Ba €6'gap Ko Khan khi ki soat ¢ohg nhan Wan‘thi Ga¢quy tic vé an toan lao
dong hay khong:
O Co, gap rat nhiéu kho khin
O Khong qua kho khan
O Khong c6 kho khan gi

11. Ong/Ba c6 théi quen thuong:
[0 Udng rugu/bia (cht tuong tu) trong givr 1am viéc hay thoi gian nghi trua, giai lao
[0 Udng rugu/bia ngoai gid lam viée
[0 Khong c6 thoi quen udng ruou/bia bat ky & dau



12.

13.

14.

15.

16.

17.

18.

19.

20.
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Ong/Ba c6 thoi quen thuong:
O Hat thudc trong gio 1am viée hay thoi gian nghi trua, giai lao
O Hut thudc ngoai gio lam viée
[ Khong c6 thoi quen hit thude du bat ky ¢ dau
Gia dinh c6 thudng nhic nhé Ong/Ba nén dam béo an toan lao dong cho cong trudng:
O Khong O C6 nhung it khi O C6 rat thuong xuyén

Nhitng dong nghiép (k¥ su) xung quanh Ong/Ba thuc hién an toan lao dong nhu thé
nao?

0 Ho thuong khong tuén thu nhirng quy tic, quy trinh vé an toan lao dong

L Ho chi tudn thu mét vai nguyn tac bat buge ve an toan lao dong

O Ho phan d6i manh m& nhitng nguoi hode nhifrng quy trinh thicu an toan

Ong/Ba danh gia nhu thé nao-vé viée tuan-tha nguyén tic va quy trinh an toan lao
dong cua cong nhan?
O 1t khi A" Thinh thoang O Thuong xuyén

Quan ly cap trén cothuong nhic nho Ong/Bé vé viéc phai dam bao an toan lao dong:
O It khi [ Thinh thoang O Thuong xuyén

Chu dau tu c6 thuong yéucau Ong/Ba phai luu tam dén van d¢ an toan lao dong cho
cong trinh? :
O It khi LI Thinh thoang, O Thuong xuyén

Chinh quyén dia phuong tai'eéng trinh xay dyng nhan thirc thé ndo vé an toan lao
dong? T

O it khi nhic nho vé an toan tai cong truong

[ Thinh thoédng nhde nhé vé an toan tai cong truong

O Thuong xuyén nhic nho va kiém tra tinh trang an toantai cong truong

Ong/Ba danh gi4 thé nao vé diéu kién thoi tiét tai cong trudong noi Ong/Ba dang lam
viéc?

O Hoan toankhdng thoai mai

O C6 mot chut khongthoai mai

[0 Rét thoai mai

Quy mo du 4n hién tai C)ng/Bé dangfdam vigc:
O Cap'IV (=< 03 tang hodc <1,000m2)

O Cép III (04-08 tang hodc 1,000-5,000m2)

O Cép II (09-19 tang hodc 5,000-10,000m2)

O Cép I (20-29 tang hodc 10,000-15,000m2)

O Cép dic biét (>= 30 tang hodc >= 15,000m2)



21.

22.

23.

24.

25.

26.

27.

28.
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Nguén von cua du an hién tai C)ng/Bé dang lam viéc:

O Ngan sach nha nudc

O Vén tu nhan

O Vén dau tu nude ngoai hodc ¢ mot phan von nude ngoai

Tién d6 cua dy 4n hién tai Ong/Bé dang lam viéc:
O Cang thing, budc phai hoan thanh dung thoi han
O Binh thuong

O Nhan rdi, khong bi sirc ép vé tién do

Ong/Ba danh gia nhu thé nao vé khoi lugng cong viée dugc giao:
O Khéi luong cong viée bi qua tai

O Khéi lugng cong viée & mire vira phai

O Khdi lwong cong videtwong dbi nhe nhang

Ong/Ba danh gia nhuth€ nad vé finh an toan tai cong trrong dang lam vigc:
O Thiéu an toan L Trung binh O Tét

Ong/Bé danh gia nhuhé pao vé hé théng quan ly an toan tai cong truong dang lam
vigc:

0 Khong c6 hé thong quan 1y ve an toan, lao dong

O Can phai cai tién nthiéu hon v

O Rét t6t va phi hop

Cac nguyén tdc vé an todn dang duroc ép:" du’ng tai cong truong co tac dung nhu thé
nao trong viéc ngan ngira va giam thicu tai nan lao dong hay khong:

O Tac dung réat thip O Trung binh E1 Tac dung rét tot

Ong/ Ba danh gia the nao vé viée cung cap day du kinh phi cho cac hoat dong, thiét bi
ve an toan lao dong: ’
O Khong, rat thicu O Muc d6 trung binh O Co, rat day du

Cong ty Ong/’Bal dang lam viée ¢6 tam nhin nhir thé nao vé an toan lao dong?

O An toan lag dong Khéng quan trong bang nhirng muc tiéu khac nhu chat lugng, loi
nhuan. ..

O An'todnlao)dohg Cing quan trong ngaiig nhifng e fiél kiAc v chat lugng, loi
nhuan’..

O An toan lao dong 1a mot thé manh canh tranh va phat trién danh tiéng cong ty
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PHAN II: CAC sgli:U Tp TAC PONG PEN HANH VI CUA NGUQI GIAM SAT
TRONG VIEC PAM BAO AN TOAN LAO PONG TAI CONG TRUONG

Ong/Ba vui long danh du (X) vao mot trong céc lya chon tra 16i theo cac mirc d6 sau:

Hoan toan Phin nao Khéng dong y | Phan nao dong | Hoan toan dong
khong dong y khong dong y ciing khong ¥y y
phan doi
1 2 3 4 5
Cic yéu t6 sau diy sé anh hwéng den viéc thwe hign trdch Y Kién
STT nhiém ddam bdo an toan lao cz‘ﬁng tai cong trwong xdy dung 3 4
cua Ong/Ba

1 Tubi tac s€ dnh huong den viec thye hién trdch nhiém dam bao

an toan lao dong tai cong.drwong xay dung
5 Trinh d¢ hoc van s€ ankhicong dén viéc thue hien trach nhiém

dam bao an toan lao' dong'tai cong truong xay dung
3 Kién thirc, sy hiéu biéf véantoan lao dong
4 | Kinh nghiém lam vice
5 Su thoa man vé phific 1gi luong bong
6 | Kha ning diéu khién'cong nhan
7 | Viéc ubng ruou bia
8 | Viéc hut thude
9 Gia dinh
10 | Pdng nghiép
11 | Cong nhan
12 | Quan Iy cap trén
13 | Chu dau tu
14 | Sirc ép tir xa hoi, phap luat, chinh quyén dia phuong
15 | Diéu ki¢nkhichau
16 | Quy mo cua dyan
17 | Tién do du 4n
18 | Khodiluong cong'viée
19 | Loai cha dau tu
20 | Cac chuong trinh huan luyén vé an toan lao dong
21 | Maéi truong lam viéc
22 | Hé thong quan 1y an toan
23 | Cac quy tic va quy trinh an toan
24 | Sy hd tro tai chinh ctia cong ty vé an toan lao dong
25 | Chién lugc ctia cong ty vé an toan lao dong
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PHAN III: MO PHONG HANH VI CUA NGUOI GIAM SAT TRONG VIEC PAM
BAO AN TOAN LAO PONG TAI CONG TRUONG XAY DUNG

Hay tuong tugng nhitng tinh hudng bén dudi day xay ra tai cong truong ma Ong/Ba la
giam sat thi cong. Ong/Ba sé& quyét dinh nhu thé nao, vui long ddnh dau (X) vao mot
trong s lya chon tra 101 sau: (Xin Ong/Ba lwu y khong co dap an ding hay sai, xin chon
ddp an twong img voi nhimg gi Ong/Ba sé lam néu tinh huong twong tw xdy ra trong
thuee té)

Gid dinh méi tinh huéng sau xdy ra 10 lan tai cong

truong ma Ong/Ba 13 giam st thi cong, cdibao nhiéu
lan trong s6 10 lin trén Ong/Ba nhic nhé cong nhén | SO 1an trong s6 10 1an tinh hudng xay ra
phai can than thim chi yéu cau ngung cong viée'cho 0 >
dén khi thuc sy an toan?

10

Phin 1: Nguy co ngi cao

1. Khi mét cong nhan chuan bifleod€n tang cao dé
thuc hién cong viéc dwoc giad bang dan gido,
Ong/Ba nhan ra rang dan'giie’khiong duec lat van
hoan toan

10

2. Mot cong nhan chuén bi'dung thang d€ Ieo 1en vi
tri cao hon dé cong tée nhung thang khong duoc o 2 3 4 5 6 7 8 9
chdt neo ¢ dinh, khongeaohon vi tricanleo 1m

10

3. Cac cong nhan dang chuan'bi lam vice trén cao,
Ong/Ba nhdn ra rang cac 16 thong tang, buong 0.1 2 3 4 5 6 7 8 9
thang may van chua c6 hangrao clig chin. |

10

4. Cac cong nhan dang chuanbi lamvicc trén mai »,
cao, Ong/Ba nhén ra rang cac thiét-bi bao hé lao
dong nhu day dai an toan van chura duoc trang bi -
du.

10

5. Cac cong nhan dang-chuan bilamviec trénmai
cao, thoi tiet khong (6t nhu nhi€u gio, mua nhe.

10

Phin 2: Nguy co dién giat

6. Cac cong nhan c:c”m su dung thiét bi dién déﬂ lam
vi€c, song day dan dién khongdat tiuchuancho ! 0 #1243 4 5 6 7 8 9
phép str dung.

10

7. Cac cong nhan can su dung thiét bi dién dé lam
vi€e, song c6 mot doan cap noi tiép Xdc véinudée &0 1 2 354 5 6 7 8 9
trén san

10

8. Mot cong nthan dang str dung mot thié't’bi cam tay
dung dién dé thao tac ma khong co thiétbibaoho |0 1 2 3 4 5 6 7 8 9
lao dong nhu ging tay cach dién, ung...

10

9. Khi kiém tra, Ong/Ba nhan thay céc thiét bi dién
khong c6 ludi bao vé, chot cam, hop an toan dién.

10

10. Mang day dién tai cong truong hoi thap va cé thé
gy vudng cho cac phuong tién van chuyénchuan |0 1 2 3 4 5 6 7 8 9
bi vao cong truong nhu xe d6 bé tong, xe tai..

10
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PHAN IV: HANH VI CUA NGUOI GIAM SAT TRONG VIEC PAM BAO AN
TOAN LAO PONG TAI CONG TRUONG XAY DUNG
Ong/Ba vui long danh dau (X) vio mot trong cac lya chon md ta gan diing nhat nhiing gi
dd duge Ong/Ba thuc hién dé dam bao an toan cho cong truong xay dung voi thang do
duoc mo ta bén dudi:

Tan suat ap dung/ thyuc hién cac nghia vu ctia ngudi giam sat vé an toan lao dong:
1 > 4
Khong bao gid Luo6n luén
0 1 2 3 4
Khong bao gio It khi Thinh'thodng | Thuong xuyén | Ludn ludn
. ] Tan suit ap dung/
Ong/Ba vui long danh dau (X) vae mgt trong cacliuachon mo td Thuec hién
gan dung nhat nhitng gi Ong/Ba da thwce hién cho cong frinh hién
tai 0 >4
L\ : (Khéng bao gio) ( Ludn ludén)
1. Tim hicu vémguyén nhan dan dén tai nan.
o o ¢ e R 0 1 2 3 4
n Chu y: Tai nan can dénjyt¢ hoac nang hon
Nghién 2. biéu tra nguyén nhan.tai nan'ngay lap tic sau khi
ciru vé tai o = \ 0 1 2 3 4
nan lao tai nan xay ra.
don 3. Ong/Ba cosgang timhicu cang nhieu nguyén nhan
ong cang tot d€ tim cdch ngan chan nhung ruiro tuong | 0 1 2 3 4
tu trong tuong lai. :
4. Khac phyg, sta sai nhing ruito ngay néu tai nan 0 1 ) 3 4
Huon xdy Ia.
yons 5. Deé ra nhiing bién'phap; dua ra-loikhuyén nhac
din an
| nho cong nhan tranh nhung rui ro tuong tur c6 thé 0 1 2 3 4
toan lao
ding Xay ra.
: 6. Kiémtra chi dan cong nhan dé ho tu nhan ra
0 1 2 3 4
nhiing tiii ro ma tu minh phong tranh.
7. Huéng din cong nhan tu stra chita nhitng moi
P e 0 1 2 3 4
Hudn nguy hiém
luyén an | 8. To chuc cac budi huan luyén cho cong nhén vé an
N X A 0 1 2 3 4
toan lao toan lao dong:
dong 9. sbinh hwong, ¢hi dan cho nhitng cong nhan méi
Lad L [ A 0 1 2 3 4
vao‘lam-ve an toan lao' dong.
10. Bén noi chi d:fln tung ¢6ng nhin lam viéc an toan, 0 1 ) 3 4
Thiic diy.y stra.sai khi-thay.ho.thao ti¢ thiéu.an foan.
thirc an I'1. Khichl¢, dong vién cong nhan/lam viéc an toan
X 3 . A X 0 1 2 3 4
toan lao bang cach tuyén duong, trao thudng. ..
dong 12. T6 chure cac hoat dong dé nang cao thai dg, quan
B SRR A A \ o 0 1 2 3 4
diém ctia cong nhédn ve an toan lao dong.

Néu Ong Ba khong phién 1ong, xin cung cip thong tin lién lac:
Hotén:
Cachlien hé: ...
Mot lan nita, xin chan thanh cam on sw givip d& nhiét tinh cia Ong/Ba!
Tran trong kinh chao!
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LINEAR REGRESSION RESULTS FROM SPSS PROGRAM

Descriptive Statistics

Mean Std. Deviation N
SafetyBehavior 28.9461 6.86728 241
Behavioral
51.8589 24.00531 241
Intention
Correlations
Behavioral
SafetyBehavior Intention
Pearson Correlation SafetyBehavior 1.000 .261
Behavioral
.261 1.000
Intention
Sig. (1-tailed) SafetyBehavior L .000
Behavioral
.000
Intention
N SafetyBehavior 241 241
Behavioral
241 241
Intention
Variables Entered/Removed”
Variables \ariables
Model Entered Removed Method
1 Behavioral
.|Enter
Intention®

a. All requested variables entered.
b. Dependent Variable: SafetyBehavior
Model. Summary®

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 2617 .068 .064 6.64302

a. Predictors: (Constant), Behavioral Intention

b. Dependent Variable: SafetyBehavior



ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 771.295 1 771.295 17.478 .000?
Residual 10547.004 239 44.130
Total 11318.299 240

a. Predictors: (Constant), Behavioral Intention

b. Dependent Variable: SafetyBehavior

Coefficients?®

157

Unstandardized Stand-ardized
Coefficients Coefficients 95% Confidence Interval for B
Model B Std_Error Beta t Sig. | Lower Bound | Upper Bound
1 (Constant) 25.073 1.020 24.572 .000 23.063 27.083
Behavioral
.075 .018 261 4.181 .000 .039 110
Intention

a. Dependent Variable: SafetyBehavior

Collinearity Diagnostics®

Variance Proportions
Behavioral
Model Dimension Eigenvalue—}-Condition.Index-{_(Constant) intention
1 1 1.908 1.000 .05 .05
2 .092 4.549 .95 .95
Casewise Diagnostics®
Case
Number| Std. Residual | SafetyBehavior | Predicted Value |. Residual
121 -4.013 2,00 28.6579| ' -26.65788
366 -3.123 5.00 25.7454| -20.74541

a. Dependent Variable: SafetyBehavior




Residuals Statistics®

Minimum Maximum Mean Std. Deviation

Predicted Value 25.2227 32.2425( 28.9461 1.79269 241
Std. Predicted Value -2.077 1.839 .000 1.000 241
Standard Error of Predicted

\alue 428 .988 .590 135 241
Adjusted Predicted Value 25.0851 32.4327| 28.9443 1.79151 241
Residual -26.65788| ' 14.03056 .00000 6.62917 241
Std. Residual -4.013 204 .000 .998 241
Stud. Residual -4.021 2129 000 1.003 241
Deleted Residual -26.41851 . 14.25344 .00178 6.69062 241
Stud. Deleted Residual =4 156 2.145 -.002 1.009 241
Mahal. Distance 000 4.314 .996 .943 241
Cook's Distance .000 088 .005 .009 241
Centered Leverage Value .000 .018 .004 .004 241

a. Dependent Variable: SafetyBehavior;

Normal P-P Plot of Regréssion Standardized Residual

Dependent Variable: SafetyBehavior

B = =
= m =]
1 | 1

Expected Cum Prob

=]
b
1

0o

Observed Cum Prob

08
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Scatterplot

Dependent Variable: SafetyBehavior

Regression Standardized Residual
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C1. Factor Analysis Results Based on Supervisor’s Perception

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .845
Bartlett's Test of Sphericity =~ Approx. Chi-Square 3807.971
df 300]
Sig. .000
Communalities
Initial Extraction
Age 1.000 511
Education background 1.000 436
Safety knowledge 1.000 .602
Working experience 1.000 .593
Salary satisfaction 1.000 .360
Supervisor capability to control workers 1.000 434
Drinking 1.000 .780
Smoking 1.000 .807
Family 1.000 .669
Coworkers 1.000 .642
Workers 1.000 .504
Top manager 1.000 .733
Project owner 1000 .763
Community pressure as goveinment, law, environments 1.000 519
\Weather conditions 1.000 .350
Project scale 1.000 .620
Project schedule 1.000 .709
Amount of work responsibility 1.000 636
Type of project owner 1.000 .534
Providing of safety training programs 1.000 537
\Workplace environment 1.000 .557
Safety management system 1.000 712
Safety regulations and procedures 1.000 .673
Company financial supports for safety issue 1.000 .627
Company vision about safety 1.000 .629




KMO and Bartlett's Test

Bartlett's Test of Sphericity

df

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Approx. Chi-Square

.845
3807.971
300

Extraction Method: Principal Component Analysis.

Total Variance Explained

162

Compo Initial Eigenvalues Extraction Sums of Squared Loadings

Inent Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 6.521 26.085 26.085 6.521 26.085 26.085
2 2.812 11.24Z 37.332 2.812 11.247 37.332
3 1.599 6:397 43.729 1.599 6.397 43.729]
4 1.570 6.278 50.008 1.570 6.278 50.008
5 1.345 5.382 55:390 1.345 5.382 55.390
I6 1.111 4445 59.835 1.111 4.445 59.835
7 .996 3.986 63.821

8 .923 31692 67.:512

9 .833 3.382 70:844

10 .765 3.060 73.904

11 .753 3.014 76.915

12 .660 2.639 79.554

13 572 2.289 81.843

14 557 2.229 84.072

15 .500 1.998 86.070

16 465 1.859 87.929

17 449 1.796 89.726

18 426 1,705 91.431

19 .384 1535 92.965

20 .366 1.463 94.428

21 .361 1.444 95.872

22 .286 1.142 97.015

23 .279 1.118 98.132

24 .261 1.043 99.176

25 .206 .824 100.000




KMO and Bartlett's Test
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .845
Bartlett's Test of Sphericity ~ Approx. Chi-Square 3807.971

df 300
Extraction Method: Principal Component Analysis.
Component Matrix®

Component
1 2 3 4 5 6

Company financial supports for safety issue .640 =.399
Workplace environment .628 -.343
Safety management system .618 -.522
Project schedule ic < % -.532
Amount of work responsibility. .585 -.448
Top manager .581 428 -.320
Workers 578 .336
Working experience 576 -.348 -.308
Safety regulations and procedures 7 3 -.515
Providing of safety training programs .562 -.440
Project owner =1 429 -.396
Project scale .544 .308 -.460
Company vision about safety: 534 -470
Safety knowledge .515 -.322
Coworkers 511 429 .332
Community pressure.as,goyvernment, law, .502 .386
environments
Type of project owner 498 .379 -.355
Weather conditions 4719
Supervisor capability to control workers 445 -.307
Family 437 .353 .381 404
Salary satisfaction 357 .304
Drinking .704 313
Age 436 -.338 331
Education background 372 .382
Smoking .576 .604




Rotated Component Matrix®
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Component

3

4

Safety management system
Safety regulations and procedures

Company vision about safety

\Workplace environment

Providing of safety training programs
Project schedule

Amount of work responsibility
Project scale

Type of project owner

\Weather conditions

Project owner

Top manager

Community pressure as government, law,

environments

Workers

Safety knowledge

Working experience

Supervisor capability to control workers
Education background

Family

Coworkers

Age

Salary satisfaction

Smoking

Drinking

Company financial supports for safety issue

.816
.796
a77
1740
660
.648

.804
.766
52
.678
484

.832
.804
.665

.507

1346
456

.324

.706
.674
.594
.518

.306

.388

.353
.720
.629
.580
495

.874

849)

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 11 iterations.
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Total Variance Explained

Compo Rotation Sums of Squared Loadings

|nent Total % of Variance | Cumulative %

1 3.707 14.827 14.827
2 2914 11.656 26.483]
3 2.679 10.714 7197,
4 2.128

5 1.953

|6 1.578

Extraction Method: Principal Co

Eigenvalue

o] o .Y

1 2 8 9 1 3 15 2 3 25

Comp nt Number

AN TUNNINGA Y



Component Transformation Matrix
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Compo
Inent 1 2 5
1 575 487 429 .369 312 124
2 -.661 375 .508 -.267 .289 -.097
3 .027 -.734 373 .202 .455 -.272
4 -.321 -.087 -.257 .333 .390 749
5 .268 -.251 .388 -619 -.129 .561
|6 .239 113 -.450 #.508 .666 -.160
Extraction Method: Principal Component Analysis:
Rotation Method: Varimax with'Kaiser Normalization.
Component Correlation Matrix
Compo
Inent 1 2 3 4 e
1 1.000 -.205 -.326 .000 -.040 .216
2 -.205 1.000 .280 2134 .325 -.118
3 -.326 .280 1:000 -112 182 -.269]
4 .000 -.134 =112 1.000 -.116 .097
5 -.040 .325 182 -116| 1.000 -.201
|6 .216 =118 =269 097 =204 1.000
Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization.
C2. Factor Analysis Results Based on Actual Practice
KMO'and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .783
Bartlett's Test of Sphericity “Approx.,Chi-Square 1718.060

df 300.000

Sig. .000




Communalities

Initial Extraction

Experience As Supervisor 1.000 .693
Age 1.000 .752
Train 1.000 542
Education Background 1.000 .608
Safety Knowledge 1.000 446
Salary Satisfaction 1.000 .689
Difficulty to control worker 1000 .547
Drinking Habits 1.000 571
Smoking Habits 1.000 .679
Safety Remind from Family 1.000 488
Safety Attitude of Coworker 1.000 407
Workers’ Safety Behavior 1:000 .395
Awareness of Top Manager in Safety, 1.000 511
Awareness of Owner in Safety 1.000 .567
Recognition of Government and

Neighborhoods about Safety L 452
Weather Conditions at Construction Site 1.000 413
Project Scale 1.000 .541
Project Owner Type 1.000 518
Project Schedule 1.000 .623
Workload Assigned in Project 1.000 .662
Safety Workplace Environment 1000 593
Safety Management System 1000 .567
Practical of Safety Regulation and Procedure 1.000 519
Company [Financial Support for Safety Issue 1.000 .553
Company Vision about Safety 1.000 465

Extraction Method: Principal Component Analysis.
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Total Variance Explained
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Compo Initial Eigenvalues Extraction Sums of Squared Loadings
Inent Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 4.186 16.746 16.746 4.186 16.746 16.746
2 2.143 8.574 25.320 2.143 8.574 25.320
3 1.526 6.104 31.423 1.526 6.104 31.423
4 1.452 5.807 37:230 1.452 5.807 37.230
5 1.219 4.874 42 106 1.219 4.874 42.105
I6 1.156 4.622 46.727 1.156 4.622 46.727
7 1.074 4297 51.024 1.074 4.297 51.024
8 1.043 4 14 55.194 1.043 4.171 55.194
9 .991 34963 59.158

10 .901 3605 62.763

11 .861 3.442 66.205

12 .841 3.364 69.569

13 .809 34238 72.807

14 .783 3.131 75:938

15 727 2.909 78.847

16 .674 2.695 81.542

17 .650 2.600 84.143

18 .627 2.507 86.650

19 .613 2.452 89.102

20 .556 2.222 91.324

21 517 2.069 93.393

22 491 1.964 95.356

23 439 1.754 97.111

24 .889 1.554 98.665

25 .334 1.335 100.000

Extraction Method: Principal Component Analysis.
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Component Matrix®

Component

1 2 3 4 5 6 7 8
Company Financial Support for 597
Safety Issue
Safety Workplace Environment .673
Safety Management System .661
Company Vision about Safety .613
Practical of Safety Regulation and o
Procedure
Awareness of Top Manager in
Safety 596 =337
Awareness of Owner in Safety 562, -.413
Workers’ Safety Behavior o
Safety Knowledge 435 334
Difficulty to control worker 385 -.322 -.382
Age 745
Experience As Supervisor T2
Train 481 470
Recognition of Government and
Neighborhoods about Safety. 916 i
Weather Conditions at
Construction Site S
Project Scale .307 .300 -.364
Safety Remind from-Eamily, 333 -.302
Workload Assigned in!Project 475 566
Project Schedule -.345 -.308 397 429
EducationiBackground 37T .332 -.328 .361
Drinking Habits .618 .325
Smoking Habits .553 -.538
Salary Satisfaction 792
Project Owner Type -.340 -.499
Safety Attitude of Coworker .389 424

Extraction Method: Principal Component Analysis.
a. 8 components extracted.
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Component

4 5

Safety Workplace

Environment
Safety Management System

Company Financial Support

for Safety Issue

Practical of Safety Regulation

and Procedure

Company Vision about Safety
Project Owner Type

Workers’ Safety Behavior
Age

Experience As Supervisor
Train

Safety Knowledge

Recognition of Government
and Neighborhoods about
Safety

Safety Remind from Family

.730

122

.710

.703

526
.519
494

855
.818
420
.358

.620

.585

341
-.419

-.351




Rotated Component Matrix®
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Component

4 5

Awareness of Owner in

Safety

Awareness of Top Manager in
.382
Safety

\Workload Assigned in Project
Project Schedule
Difficulty to control worker .304

\Weather Conditions at

Construction Site
Education Background
Project Scale

Safety Attitude of Coworker
Smoking Habits

Salary Satisfaction

Drinking Habits

.569

484

374

-.313

.800
.756
.624

.564

.687
.485
403

-.360

.802

.329

.767
.627

Extraction Method: Principal Component:Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 17 iterations.

Total Variance Explained

Compo Rotation Sums-of Squared Loadings

Inent Total % of Variance | Cumulative %

1 3.373 13:493 13493}
2 1.968 7.873 21.867
3 1.811 7.244 28.611

4 1.613 6.451 35.062

5 1.403 5.612 40.673]
|6 1.259 5.035 45.709
7 1.199 4.795 50.504

8 1.173 4.691 55.194

Extraction Method: Principal Component Analysis.




Component Transformation Matrix
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Component 1 3 4 5 6 7 8
1 .830 .200 .390 -.220 .243 .094 -.052 .000
2 -.285 .822 -.040 -.301 -.066 .245 -.281 -.088
3 -.285 242 .549 .530 464 -.237 .009 .077
4 291 217 -.536 .650 134 .368 -.012 .069]
5 -.006 175 .280 .080 -A4A77 .265 579 .502
I6 -.010 .045 -.298 ~1251 .335 -.284 -.122 .799]
7 -.249 -.340 152 -9 421 .760 -.040 .104
8 .051 =175 .259 .236 -.432 .102 -.753 .284

Extraction Method: Principal Compgonent Analysis.

Rotation Method: Varimax with Kaiser Normalization.
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D1. Final Perception Model Results for Explaining Supervisor’s Behavior Based on Their

Perception

Regression Weights: (Group number 1 - Default model)

Estimate S.E. C.R. P Label

Behavioral )4 2233 18212266 ***
Intention
Behavioral Personal Background &
Intention "~ Safety Knowlegdge A65 173 2.447 013
Behavioral Project-Characteristiecs &
Intention _"Wojrk Assigniment g0 290 1422 .103
BehaYloral __ ProjecisStakeholder 484 037 -1.435 101
Intention Influence
Behavior <---Behaviozal Intention 037 .013 2.888 .004
Behavior <---e23 241  .062 3.860 ***
Behavior . Onfnighigngts 163 .054 2.995 .003

Management Influcnece
S1 <---Behavioral Intention 950 .089 10.681 ***
S2 <---Behayioral Intention: = 718 .090 8.001 ***
S3 <---Behavioral Intention 1.040 .093 11.127 *%**
S4 <---Behavioral Intention 1.141 .094 12.106 ***
S5 <---Behavioral Intention 1.100 .095 11.547 ***
S6 <---Behavioral Intention 1.1001  .091 12.121 ***
S7 <--- Behavioral Intention 1.219  .093 13.158 ***
S8 <---Behavioral Intention: 808 083 9.791 ***
S9 <---Behavioral Intention 941 .086 10.960 ***
S10 <---Behayioral Intention 1.000
P12 <---Behavior 10000
P11 <---Behavior JTT N 225 3,449  kEx
P10 <---Behavior 1.338 .403, 3.318 ***
P9 <:-#Behavior 10684 | 7498 31380 ***
P8 <--=Behavior 1.4374 3797 3,793 ***
P7 <---Behavior 1.871 512 3.656 ***
P6 <---Behavior 2.323 618 3.758 ¥**
P5 <---Behavior 2.164 582 3.715 ***
P4 <---Behavior 1.797 510 3.526 ***
P3 <---Behavior 2311 .627 3.686 ***
P2 <---Behavior 1.846 .534 3.454 ***
P1 <---Behavior 1.923 547 3.517 ***
F20 <---Organizational & 1.000
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Estimate S.E. C.R. P Label
Management Influence
Organizational & ko
F21 <--- 891 .107 8.317
Management Influence
Organizational &
F24 --- 1.057 131 8.101 ***
Management Influence
25 - Organizational & 878 120 7300 ***
Management Influence
3 ___Orgamzatlonal & 995 121 8236 ***
Management Influence
) __Organizational & 979 118 8311 ***
Management Influence
Project-Characteristics &
F15 " WorkeAssicniment "
ProjectCharactetistics & e ok
F19 " Work AsSigfiment g 309 5,025
Project Gharagteristics & ko
F16 " Workdhssieamert f 1.870 .350 5.350
Project Charagteristics & sk
F18 ~ Workghssflediners 1.997 364 5.484
Project €haracteristics & .
F17 " Work Assigniment : 1.901 .347 5.485
P11 __Project Stakeholder 1.000
Influence <
Fl4 __Project Stakeholder 1055 169 6.246 ***
Influence
Flo .. Project Stakeholder 1520 207 7477 #***
Influence
F13 __ Project Stakeholder 1510 205 7423 %%
Influence
PersonalBackground &
F2 | Safety Knowledge [OpY
Personal Background & e ok
F6 " Safety Knowledgé 1.007 .204 4.928
Personal Background & s sk
F4 0oty Knowledge 1.356) .2361 5.755
3 ___Personal Background & 1390 238 5.835 ***

Safety Knowledge




Standardized Regression Weights: (Group number 1 - Default model)

Estimate

BehaYloral e o4 98]
Intention

BehaYloral <--- Personal Background & Safety Knowledge .106
Intention

BehaYloral <--- Project Characteristics & Work Assignment 158
Intention

BehaYloral <--- Project Stakeholder Tafluence -.127
Intention

Behavior <--- Behavioral Intention 303
Behavior <--- e23 .869
Behavior <--- Oiganizational & Management Influence 366
S1 <--- BghavVioraldntention 721
S2 <--- Behaviofral Intention 542
S3 <---gBehavioral Intention 152
S4 <--- BéhayioralIntention .820
S5 <---#Behavioral Intention 4 781
S6 <--- Behawioral Intention 821
S7 <--- Behavioral Intention’ + 781
S8 <--- Behavioral Intention s .662
S9 <--- Behavioral Intentiori: = , 741
S10 <--- Behavioral Intention 712
P12 <--- Behavieor ' 275
P11 <---1 Behavior 202
P10 <--=7Behavior 347
P9 <--- 7Behavior 434
P8 <---“Behavior 381
P7 <--- Behayior 590
P6 <--- 'Behavior .696
P5 <-=- "Behavior .649
P4 <--- Behavior Sl
P3 <5+-,'Beéhavior 618
P2 <--- Behavior 466
P1 <--- Behavior 505
F20 <--- Organizational & Management Influence .644
F21 <--- Organizational & Management Influence 574
F24 <--- Organizational & Management Influence 671
F25 <--- Organizational & Management Influence 590
F23 <--- Organizational & Management Influence 718
F22 <--- Organizational & Management Influence 727

176
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Estimate
F15 <--- Project Characteristics & Work Assignment 384
F19 <--- Project Characteristics & Work Assignment 572
F16 <--- Project Characteristics & Work Assignment .690
F18 <--- Project Characteristics & Work Assignment 760
F17 <--- Project Characteristics & Work Assignment 761
F11 <--- Project Stakeholder Influence 492
F14 <--- Project Stakeholder Influence 568
F12 <--- Project Stakeholder Influence .866
F13 <--- Project Stakeholder Tnfluence .824
F2 <--- Personal Background & Safety Knowledge 423
F6 <--- Personal Background & Safety Knowledge 495
F4 <--- PersonalBackground & Safety Knowledge 729
F3 <--- Personal Background & Safety Knowledge 791
Covariances: (Group numbegd - Default model)
o Estimate S.E. C.R. P Label
. Persoital i
Eﬁfggfgakehomer £ >Batkground & 093 031 2.977 .003
Safety Knowledge
o Project
Organizational & PV g L 088 .028 3.087 .002
Management Influence : 4
Wotk-Assignment|
o Project '
Organizational & <> Stakeholder Wof, 033 3.036 .002
Management Influence
Influence
Project Characteristies & __ (il 128 034 3.770 *rx
Work Assignment
Influence
o Personal
I?Araglf;l;igﬂﬁueme < >Backgroutd & 215 | 48 4475
Safety Knowledge
. . Personal
%ﬁ?&‘iﬁﬁ;ﬁﬁ:ﬁsms 73 Backaround & 086 “.028) 3082 .002
Safety Knowledge
el <-->e2 1.422 373 3.817 ***
e8 <-->¢9 1.706 317 5.384 ***
e22 <-->e21 587 .076 7.691 F**
e22 <-->¢20 120 .050 2.405 .016
e21 <-->¢l8 221 .064 3.454 kx*
e20 <-->el9 262 .064 4.120 F**
el9 <-->¢l8 317 .062 5.075 ***
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Estimate S.E. C.R. P Label
el5 <-->e¢l4 133 .047 2.814 .005
el2 <-->ell 264 063 4.166 ***
el3 <-->ell 148 .054 2.759 .006
z6 <-->z5 134 .048 2.791 .005
z4 <-->73 215 .048 4.491 ***
z2 <-->zl 092 .036 2.545 .011
z11 <-->z12 -.189 .054 -3.502 #**
e’ <-->¢l0 1.117 .383 2.919 .004
e2 <-->e3 895  .358 2.500 .012
e22 <-->¢l8 274 .061 4.506 ***
Correlations: (Group number 1 - Default model)
Estimate
Project Stakeholder Influénce <-=> AR ekeround & Safety 299
Knowledge
Organizational & Management e Proj.ect Characteristics & Work 313
Influence Assignment '
31 rﬁj:rllzcitlonal & Managgog <--= Project Stakeholder Influence 272
II;rSOSJiegcﬁniﬁracterlstlcs & Wors <--> Project Stakeholder Influence 477
Organizational & Management Personal Background & Safety
Influence 37 Knowledge 660
Project Characteristics & Work Personal Background & Safety
Assignment = Knowledge 365
el <--> 2 270
e8 <-->¢e9 422
e22 <--> 21 .580
e22 <2820 123
e2l <> el8 219
e20 <--> ¢l9 269
el9 S0 els 337
el5 <L>lel4d 225
el2 <--> ell 298
el3 <--> ell .200
76 <--> z5 227
z4 <--> 73 393
72 <--> 71 266
z11 <--> 712 -.280
e7 <--> ¢l0 225
e2 <--> €3 170
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Estimate

e22 <--> el8 292
Variances: (Group number 1 - Default model)

Estimate S.E. C.R. P Label
e23 1.000
e24 1.000
Organizational & Management 389 078 4.99)
Influence
Proj'ect Characteristics & Work 203 071 2.850 004
Assignment
Project Stakeholder Influence 358 .094 3.796 ***
Personal Background & Safety 575 088 3.073 002
Knowledge
el 4313 434 9.933 *x*
e2 6420 .609 10.541 ***
e3 4304 442 09.728 H**
e4 3.292 365 9.020 ***
e5 4016 .424 9.483 ***
€6 3.043 338 9.005 ***
e7 4919 523 90.404 ***
e8 4342 426 10.181 ***
€9 3.772 385 9.790 ***
el0 5.030 .509 9.887 ***
e22 942 ~.087 10.809 ***
e2l 1.089 ©.101 10.836 ***
€20 1:006 ~ .095 10.595 ***
el9 94377.090 10.436 ***
el8 938 .088 10.626 ***
el7 5050 7053 9.481 ***
el6 441" 053" 8.337 #**
el5 496 .056 8849 ***
el4 708! 1,072 9,830  ***
el3 665" 7072 9.207 #**
el2 945 093 10.179 ***
ell 830 .083 9.958 #**
76 549 061 8.960 ***
z5 629 066 9.511 ***
74 531 061 8.696 ***
z3 563 060 9.398 ***
72 361 .047 7.656 ***
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Estimate S.E. C.R. P Label
z1 332 .044 7.532 ***
z11 1.169 111 10.546 ***
z10 1.003 .102 9.801 ***
79 780 .089 8.770 ***
z8 589 077 7.623 ***
z7 530 .070 7.601 ***
z15 1.119 .108 10.395 ***
z14 837  .08310.114 ***
z13 .057 5.009 ***
712 062 6.315 ***
719 120 10.346 ***
718 .08510.044 ***
z17 059 7.511 ***
z16 052 6.052 ***

Squared Multiple Correlations:

Behavioral Intention
Behavior

F3
F4
F6
F2
F13
F12
F14
F11
F17
F18
F16
F19
F15
F22
F23
F25
F24
F21
F20
P1
P2

QRAST

Ayid

476

SN INY8Y

528
516
348
450
329
414
255
217

NINYINT
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Estimate
P3 382
P4 261
P5 421
P6 485
P7 348
P8 145
P9 188
P10 120
P11 .041
P12 076
S10 507
S9 549
S8 438
S7 o100
S6 .074
S5 610
S4 672
S3 2565
S2 294
S1 520
Model Fit Summary
CMIN
Model NPAR CMIN DF P CMIN/DF
Default model 110 1100.193 751 .000 1.465
Saturated model 861 .000 0
Independence model 41 47644770 820 .000 5.811
RMR, GFI
Model RMR: GFlg 1AGER, PGEI
Default model 1460 10.822 796 | 4717
Saturated model .000 1.000
Independence model | 1.262 350  .318  .334
Baseline Comparisons
NFI  RFI IFI  TLI
Model Deltal rhol Delta2 rho2 CFI
Default model 769 748 913 .903 911
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NFI RFI IFI TLI
Model Deltal rhol Delta2 rho2 CH
Saturated model 1.000 1.000 1.000

Independence model .000 .000 .000 .000  .000

Parsimony-Adjusted Measures

Model PRATIO PNFI PCFI
Default model 916  .704  .835
Saturated model .000 » 000" £ .000
Independence model 1.000  .000/ # .000
NCP
Model NGP LO 90 HI 90
Default model 349.193/ //264.600  441.772
Saturated model 000 .000 .000
Independence model | 3944770 & 3731270 4165.620

FMIN
Model EMIN FO. . LO90. HI9%
Default model 4.584 £455 1.102 1.841
Saturated model .000 000 .000 .000
Independence model | 19.853. 16.437  15.547 17.357

RMSEA
Model RMSEA LO90 HI'90 PCLOSE
Default model 044 038  .050 964
Independence model 142 138 145 .000

AIC
Model AlIC BCC BIC CAIC
Default model 1320.193 "*1366.859 "1703:520~ 1813.520
Saturated model 1722.000 2087.273 4722.410 5583.410
Independence model | 4846.770 4864.164 4989.647 5030.647

ECVI
Model ECVI LO9 HI9 MECVI
Default model 5.501 5.148 5.887 5.695

Saturated model 7.175  7.175  7.175 8.697




Model ECVI LO9 HI9% MECVI
Independence model | 20.195 19.305 21.115  20.267
HOELTER
HOELTER HOELTER
Model 05 01
Default model 178 185
Independence model 45 47
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D2. Final Practice Model Results for ExplainingsSupervisor’s Behavior Based on Actual

Practice

Regression Weights: (Group numbei-i-= Default model)

Estimate S.E. C.R. P Label
Behavioral Intention <--="¢24 2.347 180 13.028 ***
Behavioral Intention <--gfft gl g ackgIOURASE 226 347 2455 015
Safety Knewledge
Behavioral Intention <--- /Prgject Workload ™ -.652 435 -1.629 .104
Behavior <-+ Behavioral'Intention 048 014 3.356 ***
Behavior <--- €23 329 063 5.243 ks
Behavior < gzrf;’;’i‘éﬁisiggggﬂd& 112065 1.620 .085
Behavior <. Projceraiakeliii. 194 309 2.127 031
Famity Influence”
Behavior <--- Weather & Worker Control 527 314 1.679 .093
Behavior 2 Organizationil 257 159 1.615 .106
Management Influence
S1 <==- Behavioral Intention 887  .08210.814 ***
S2 <--& Behavioral Intention 676 .084 8.008 ***
S3 <--- Behavioral Intention 948 .086 10.988 ***
S4 <--- Behavioral Intention 1.073 .087 12.283 ***
S5 <--- Behavioral Intention 1.030r .088 11.771 ***
S6 <-— 'Behavioral Intention 1.076 083 12.994 ***
S7 <--- ' Behavioral Intention 1.197 7096 12.476 ***
S8 <--- Behavioral Intention 794 07610415 ***
S9 <--- Behavioral Intention 919 079 11.694 ***
S10 <--- Behavioral Intention 1.000
P12 <--- Behavior 1.000
P11 <--- Behavior 806 .164 4.909 ***
P10 <--- Behavior 1.114 279 3.993 *%**
P9 <--- Behavior 1.423 319 4.464 ***
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Estimate S.E. C.R. P Label
P3 <--- Behavior 1.380 .315 4.382 ***
P7 <--- Behavior 1.397 291 4.807 ***
P6 <--- Behavior 1.685 .337 5.001 ***
P5 <--- Behavior 1.559 320 4.867 ***
P4 < Behavior 1129 274 4.127 ***
P3 <--- Behavior 1.508 .324 4.656 ***
P2 <--- Behavior 1.174 290 4.043 ***
P1 <--- Behavior 1.212 289 4.191 #**
Organizational &
QIS = Management nfluénee 1.000
Organizational & ok ok
Q21 = Management Influence 567152 3.725
Orgafiizational & ok ok
Q27 = Management Influence 1.286 207 6209
Organizational & ok
Q25 - Management Influence 8841495931
Organizational & ko
Q24 L 4 Management Influence 1.088 179 6.081
Organizational & sk
Q26 = Matagerent Inflitetice 1132188 6.037
Personal Background &
Q4SupExp = Safety Knowledge +, 1.000
Personat Background & sk
Age <--- Safufy Ko IcAgaa 974 152 6.424
Project Stakeholder &
QI3 o= Family Influence 1.000
Q18 < Project Stakehgliy 962 394 2.441 015
Family Influcnce
Q16 ... Rpject Stakeholgey & 2.570 814 3.158 .002
Family Influence
Q17 L& Poo¥el Suldhblepr B 7607 826 3.156 .002
Family Influence
Organizational & ok ok
Q28 .7 Management Influence T B)° >
) Personal Background & ek
Train <--- Safety Knowledge 472 .089 5.278
Personal Background & ek
Q8 <--- Safety Knowledge 369 .098 3.762
Q22 <--- Project Workload 1.000
Q23 <--- Project Workload 612 166 3.689 ***
Q19 <--- Weather & Worker Control 5.210 5.800 .898 .369
Q10 <--- Weather & Worker Control 1.000




Standardized Regression Weights: (Group number 1 - Default model)
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Estimate
Behavioral Intention <--- e24 991
Behavioral Intention <--- Personal Background & Safety Knowledge .049
Behavioral Intention <--- Project Workload -.128
Behavior <--- Behavioral Intention 302
Behavior <--- e23 .870
Behavior <--- Personal Background & Safety Knowledge 153
Behavior <--- Project Stakeholder & Family Influence .093
Behavior <--- Weather & WoukcaControl 153
Behavior <--- Organizational’ & Management Influence 227
S1 <--- Behavioral Intention 701
S2 <-== Behavioral Intention 529
S3 <-m= Behavigral Intention 15
S4 <--- Behavioralillntention .803
S5 <-- Behavioral Intention 762
S6 <-=# Béhavioral Intention .835
S7 <--- Behavioral Inténtion 799
S8 <-as Behavioral Intention 677
S9 <--- Behavioral Intention 753
S10 <--- Behawaoral Intention 742
P12 <--- Behavior 4 370
P11 <--- Behavior 286
P10 <--- Behavior 392
P9 <-- Behavior .500
P8 < Behavior 491
P7 <-- Behavior .601
P6 <--- Behavior .690
P5 <--- Behayior. .638
P4 < Behavior 440
P3 <--- Behavior 552
P2 <--- Behavior 404
P1 <s- Behavior 434
Q15 <--- Organizational & Management Influence 460
Q21 <--- Organizational & Management Influence 308
Q27 <--- Organizational & Management Influence .681
Q25 <--- Organizational & Management Influence 627
Q24 <--- Organizational & Management Influence .660
Q26 <--- Organizational & Management Influence .636
Q4SupExp <--- Personal Background & Safety Knowledge .690
Age <--- Personal Background & Safety Knowledge .836
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Estimate
QI3 <--- Project Stakeholder & Family Influence 252
Q18 <--- Project Stakeholder & Family Influence 263
Q16 <--- Project Stakeholder & Family Influence 658
Q17 <--- Project Stakeholder & Family Influence .654
Q28 <--- Organizational & Management Influence 569
Train <--- Personal Background & Safety Knowledge 392
Q8 <--- Personal Background & Safety Knowledge 276
Q22 <--- Project Workload 784
Q23 <--- Project Workload S11
Q19 <--- Weather & Wotketr Control 950
Q10 <--- Weather & Wotker€ontrol 193
Covariances: (Group number'1 - Default model)
Estimate® S.E. C.R. P Label

Project Stakeholder & Project
Fanjlily Influence <“>W0J1rkload & 013 -2.535 .01

Project _
Personal Background & Stakeholder & «
Safety Knowlegdge | Family 022 010 2.107 .035

Influence
Project Workload <> V“\;zﬁirc‘%mml 012 014 865 387

Project
Organizational & = Stakfeholder & 040 014 2.808 005
Management Influence Family

Influence
Organizational & Project
Magnagement Influence = Wojrkload ~033 016 -3.316 **
e22 <->e21 5541 075 7.417 Hx*
e8 <-->¢9 1.545 306 5.047 ***
z5 <-->74 038, .020°1.889 .059
z3 <->72 0327 013" 2423 .015
76 <-->zl1 064 .028 2.277 .023
el4 <-->el3 112 .051 2.207 .027
ed <-->e5 705 324 2.179 .029
e3 <-->e4 658 .301 2.185 .029
ed <-->eb -496 253 -1.961 .050
z14 <-->zl1 072 .028 2.583 .010
z19 <-->z10 -.059 .021 -2.779 .005
z6 <-->z8 059 .020 2.883 .004
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Estimate S.E. C.R. P Label
el9 <-->e¢l4 -.104 .051 -2.061 .039
el8 <-->e¢l4 -.130 .055 -2.368 .018
el4 <-->ell 164 051 3.182 .001
el2 <-->ell 333 .068 4.903 kx*
el3 <-->ell 248 .061 4.053 k*x*
el9 <-->el8 281 .064 4.360 HF**
e20 <-->¢l9 219 061 3.611 ***
el5 <-->e¢l4 160 .048 3.350 R
el8 <-->¢l5 -.127 .046 -2.730 .006
el <-->e3 928 .337 2.750 .006
el <-->e2 1.725 401 4.298 ***
e2 <-->e3 1.394 395 3.530 H#**
el3 <z=>cl? 167 .062 2.716 .007
Correlations: (Group numbeg1 - Default model)

Estimate

Project Stakeholder & Famuly Influence  <-=> Project Workload -.389
Personal Background & Satety = 4 Projc?ct Stakeholder & 731
Knowledge Family Influence '
Project Workload <-=> Weather & Worker Control 246
Organizational & Management Influence <> groj ot Stakeholder & .660

amily Influence
Organizational & Management Influénce . <--> Project Workload -.342
e22 <--> 21 572
e8 <--> ¢9 397
z5 S 143
z3 <> 72 210
z6 <> 711 152
el4 <-1>1'el3 149
ed <--> e5 180
e3 <--> e4 159
ed <> €6 -.157
z14 <--> zl1 171
z19 <--> zI10 -.186
z6 <--> z8 278
el9 <--> e¢l4 -.129
el8 <--> e¢l4 -.162
el4 <--> ell 199
el2 <--> ell 350
el3 <--> ell 303




188

Estimate
el9 <--> ¢l8 326
e20 <--> ¢l9 238
el5s <--> ¢l4 259
el8 <--> el5 -.193
el <--> ¢3 .198
el <--> ¢e2 314
e2 <--> ¢3 247
el3 <--> el2 193

Variances: (Group number 1 - Default model)

Estimate S.E. C.R. P Label

e23 1.000

e24 1.000

Organizational & Managementdnfluence 11,032 3.454
Personal Background & Safety Knowledge 265 .057 4.642 ***
Project Stakeholder & FamilyInfluence 033  .020 1.659 .097
Project Workload 215 .063 3.435 ***
Weather & Worker Control 012 015 .796 426
el ' 4572 457 9.996 ***
e2 0.614 .627 10.554 ***
e3 4.824 492 9.815 ***
ed 3.557 426 8.359 ***
e5 4.314.. 458 9.424 ***
e6 2.813 4 336 8.383 ***
e7 4566+ .494 9.238 ***
e8 4.179 .41410.092 ***
e9 3.616 .374 9.663 ***
el0 4592, 469 9.781 ***
e22 900 | .086 10.522 ***
e21 1.042 .097 10.708 ***
e20 974 _ .093710,449 ***
el9 868 | .086,10,054 ***
el8 855 .087 9.773
el? 492 052 9.388 ***
el6 446 053 8.409 ***
el5 505 057 8.817 ***
el4 755 .07510.042 ***
el3 742076 9.710 ***
el2 1.008 .097 10.379 ***
ell 901 .08710.340 ***
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Estimate S.E. C.R. P Label
76 411 .040 10.219 ***
z5 340 .032 10.598 ***
74 211 .025 8.508 ***
73 133 .015 8.883 ***
z2 170 .020 8.569 ***
z1 209  .023 9.064 ***
79 292 .046 6.378 ***
78 108 .037 2.950 .003
z15 486  .046 10.641 ***
z14 408 .038 10.611 ***
z13 284 .040 7.150 ***
z12 298 .041 7.228 ***
719 310 .031 9.975 ***
718 035 .347 .101 .919
z7 289 .030 9.632 ***
710 324 .031 10.356 ***
z11 437 .041 10.693 ***
z17 135 .057 2.387 .017
716 228 .029 7.744 ***

Squared Multiple Correlations: (Group aumber 1 = Default model)

Estimate
Behavioral Intention .019
Behavior 243
Q23 261
Q22 .614
Q8 .076
Train 154
Q28 323
Q19 902
Q10 .037
Q17 428
Qlo6 433
QI8 .069
Q13 .063
Age .699
Q4SupExp 476
Q26 404
Q24 435
Q25 393




Estimate
Q27 464
Q21 .095
QI5 212
P1 .189
P2 163
P3 304
P4 .194
P5 407
P6 476
P7 361
P8 241
P9 250
P10 154
P11 .082
P12 3y
S10 1580
S9 567
S8 459
S7 638
S6 .098
S5 580
S4 .645
S3 ST
S2 280
S1 491

Covariances: (Group number 1 - Default model)

MA.. Par Change
z11 <--> Organizational & Management Influence | 5.896 .034
z10 <--> zI1 6.204 .060
z7  <- Weather & Worker Control 7.458 011
z18 <-->uz7 5.342 .048
z19 <--> Organizational & Management Influence |17.595 .049
z19 <--> zI16 4.357 .037
z15 <--> Project Workload 5.739 .058
z15 <--> Personal Background & Safety Knowledge| 6.131 -.064
zl  <--> Project Stakeholder & Family Influence 5.199 -.014
zl <> e23 5.825 -.090
zl <> zI3 9.198 -.058
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M.I. Par Change
72 <> 77 6.017 -.038
z2 <-->zI13 5.780 .040
z3 <> zI10 4.268 028
z4 <> zI1 4.214 .043
z5 <> zI19 4.352 -.043
ell <--> zI10 4.356 -.065
ell <--> z15 4.353 -.080
ell <--> z6 6.427 -.089
el2 <--> z16 4.845 068
el2 <->zI15 4.559 091
el2 <--> z8 9.426 -.086
eld <--> e24 5.516 128
eld <--> z16 0.129 .066
elS <-->ell 6.543 101
elo <-->el3 4.663 085
el7 <--> z17 5.193 057
el8 <--> Organizational & Management Influence | 6.960 .050
el8 <--> z8 7.541 073
el8 <-->z9 4497 -.073
el9 <--> z8 5.607 -.060
e20 <--> e24 6.172 -.162
e2l <--> zl1 4.029 071
e2l <--> z6 4.530 -.074
e22 <--> z14 6.5651 082
€22 <--> z6 £2=7110 116
e22 <-->el6 0.742 -.097
€22 <--> el8 10.391 144
€22 <--> e20 5.972 119
el0 <--> e23 4,391 359
el <--> z14 4.096 187
el0 <> el7 11.951 374
e9 <> el? 14.052 1287
e9 <->el9 5.401 =230
e9 <-->'ell 4.474 551
e <> 73 5.346 105
e <-->el9 8.741 308
e7 <--> Personal Background & Safety Knowledge| 4.719 -.184
e7 <->1zI19 6.238 -.204
e7 <> zl4 7.640 -.261
e7 <-->ell 6.707 325
e7 <->ell 7.213 .892
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M.I. Par Change
e6 <--> ¢e21 4.714 221
eSS <> zl4 4.692 -.188
ed <> 72 4.035 107
ed <-->cel5 7.766 -.253
ed <-->c¢lb6 5.311 213
e3 <--> Weather & Worker Control 5.071 .035
el <-->zI8 4.692 .169
e2 <-->zI11 4.045 -.203
e2 <> zIl4 4.199 202
el <> zI10 5.441 -.177
el <-->-¢l0 4.236 -.615
el <->¢c4 7.440 701
Model Fit Summary
CMIN
Model NPAR CMIN 4DF P CMIN/DF
Default model 1 F 96358 742, %000 1.296
Saturated model 361 .000 0
Independence model 4F 3934.588¢ 4820 1.000 4.798
RMR, GFI
Model RMR GFI AGFI PGFI
Default model 130 841 815 725
Saturated model .000 1.000
Independence model | 1.252 395 365  .376
Baseline Comparisons
NFI  RFI IFI  TLI
Model Deltal rhol Delta2 #ho2 CFI
Defaultzmodel 756 ¢ 730 9311 9221 +.930
Saturated model 1.000 1.000 1.000
Independence model .000 .000 .000 .000  .000
Parsimony-Adjusted Measures
Model PRATIO PNFI PCFI
Default model 905 684 841
Saturated model .000  .000 .000
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Model

PRATIO PNFI PCFI

Independence model

1.000  .000  .000

NCP
Model NCP LO 90 HI 90
Default model 219.351  143.455  303.364
Saturated model .000 .000 .000
Independence model | 3114.588 2922.927 3313.669

FMIN
Model EMIN FQd LO90...HI 90
Default model 4.006 914 998 1.264
Saturated model 4000 1000 .000 .000
Independence model | 16,394+ 12977 12.179 ~ 13.807

RMSEA
Model RMSEAS 'LO90% HI 90 . PCLOSE
Default model §035 028+, .041 1.000
Independence model 126 1224, .130 .000

AIC
Model AIC BCC BIC CAIC
Default model 1199351 1249 836 1614 049524 733.042
Saturated model 1722.000 2087.273 4722.410~-5583.410

Independence model

4016.588  4033.982  4159.465 4200.465

ECVI
Model ECVI" LO9  HI9% "MECVI
Default model 4997 41681  5.347 5.208
Saturated model TIYTVL™ I Y9115 8.697
Independence model” | 16.736° "15:937" "17.565 " "6.808

HOELTER
HOELTER HOELTER
Model 05 01
Default model 202 209
Independence model 55 56
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