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Abstract 
 

This study examined the relationship between transformational leadership and collective 
efficacy. We took data from 305 employees representing 55 teams. We studied the role of 
transformational leadership behavior on collective efficacy of employees. Besides, the 
study investigated the moderating role of perceived organizational support in the rela-
tionship between transformational leadership behavior and collective efficacy. Our analy-
sis was focusing on team level. Thus, the finding contributes for the dearth team level 
leadership process literature. Moreover, the result revealed that transformational leader-
ship has positive and significant impact on collective efficacy. The finding further ex-
posed that perceived organizational support moderated the relationship between trans-
formational leadership behavior and collective efficacy positively. Finally, the study 
addressed some theoretical and practical implications. 
 
Keywords: transformational leadership, perceived organizational support, collective    

efficacy 
 

Introduction 
 
 Transformational leadership (TFL) 
was found a better predictor of positive  
 

 
attitudes, motivation and leader effec-
tiveness than other leadership style such 
as transactional and laissez-faire (Judge 
& Piccolo, 2004). It is considered as the 
most important organizational asset 
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(García-Morales, Lloréns-Montes, & 
Verdú-Jover, 2008) influencing different 
outcomes for example self-efficacy (Ng, 
2017), performance (Gang, Oh, 
Courtright, & Colbert, 2011), collective 
identity and empowerment (Conger, 
Kanungo, & Menon, 2000). 
 
 Although there exists several es-
tablished relations between TFL and dif-
ferent performance outcomes, studies 
mainly focused on individual-level out-
comes (Chou, 2014). A recent meta-
analysis review on transformational 
leadership and performance outcomes 
revealed the lack of team level studies. 
From 389 empirical studies, 79% of the 
studies examined at the individual level 
11% at the team or unit level and 10% at 
the organization level (Ng, 2017). Given 
the importance of team in the organiza-
tion and relatively fewer studies, we ar-
gued that examining the influence of 
transformational leadership on collective 
efficacy is worthwhile (Chou, Lin, 
Chang, & Chuang, 2013). 
 
 On the other hand, despite the sug-
gestion to include contextual factors in 
the relationship between transforma-
tional leadership and follower outcomes 
(Herold, Fedor, & Caldwell, 2007; Wang 
& Rode, 2010), studies have implicitly 

presumed the effects of transformational 
leadership on different outcomes as 
context-free (Chou, 2014; Wang & 
Howell, 2012). Comparatively, quite 
limited studies examined the organiza-
tional context as a moderator variable. 
Contextual variables have an important 
role in facilitating the relationship be-
tween transformational leadership and 
outcome variables either positively or 
negatively (Yousef, 2000). Hence, this 
study examined perceived organizational 
support as a contextual variable. 
 
 The purpose of this study is pri-
marily to address the lack of team level 
studies. Particularly the study examined 
relation between TFL behavior and col-
lective efficacy. Moreover, the study in-
vestigated the moderating role of per-
ceived organizational support in the 
relationship between TFL behavior and 
collective efficacy. The framework for 
this study was founded on social 
exchange theory. Social exchange theory 
describes the exchange relationship 
between leaders and followers. Thus, 
with regard to this study, the TFL 
behavior of leaders provided to the 
followers in exchange for the collective 
efficacy of employees.  Figure 1 
depicted the framework for the study. 

 
 
 
 
 

 
 
 
 

                                        Figure 1. A proposed study framework 

Transformational 
Leadership Behavior 

Collective 
Efficacy 

Perceived Organiza-
tional Support 
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Literature Review 
 

Transformational Leadership 
 
 Researchers commonly used the 
prominent definition of transformational 
leadership (Bass, 1985) which refers the 
effect of leader behaviors on followers 
(Yammarino, Dionne, Chun, & Dan-
sereau, 2005). Unlike transactional lead-
ership arguing on the economic ex-
change process to motivate follower 
agreement to meet the expected re-
quirement, TFL by far influences the 
process that motivates followers by en-
couraging them to go beyond the ex-
pected requirement and their self-interest 
(Bass, 1985; Yammarino et al., 2005). 
 
 Due to its positive relation with 
important organizational outcomes, 
transformational leadership is considered 
as the most important organizational as-
set (García-Morales et al., 2008) and be-
comes the focus of leadership studies 
than other leadership styles such as 
transactional and laissez-faire (Judge & 
Piccolo, 2004).  
  
 Transformational leadership behaviors 
include individualized consideration, in-
tellectual stimulation, inspirational moti-
vation, and idealized influence (Bass, 1985; 

Bass & Avolio, 1994). Idealized influence 
refers when transformational leaders act 
as a role model to their subordinates 
such that the followers identify them-
selves to high level of moral and enthusi-

asm to fulfill the demands of leader 
whom they respect, admire and trust 
(Bass, 1985). Inspirational motivation 
highlights leaders’ motivation and inspi-
ration of followers by giving self-worth 
for their contribution and setting chal-

lenges to their followers’ (Bass & 
Avolio, 1994). Intellectual stimulation is 
encouraging followers’ to do tasks in a 
distinct way by being innovative and 
creative. Individualized consideration 
refers giving special attention to the 
needs of every individual follower for 
their achievement and personal growth 
(Bass, 1985). 
 

Collective Efficacy 

 
 Employees’ confidence is the key 
factor for performance because those 
with higher efficacy are likely to achieve 
higher performance (Ng, 2017). Unlike 
individual level self-efficacy, collective 
efficacy is a group level construct (Katz-
Navon & Erez, 2005). Collective effi-
cacy is the shared belief which influence 
decision what members want to achieve 
through combined action, how much ef-
fort they put into their group and their 
persistence in staying while efforts fail 
the target (Bandura, 1982, 2000). Par-
ticularly, TFL behavior has a positive 
relationship with followers' collective 
efficacy, unit cohesiveness and coopera-
tive behaviors (Wang & Howell, 2012). 
A team leaders who communicate a 
group level vision and who display emo-
tional aperture will develop a positive 
overall evaluative judgment on team 
members feeling (Rafferty, Jimmieson, 
& Armenakis, 2013). 
  
 According to social exchange the-
ory, leaders’ team consideration creates 
a moral obligation in exchange from the 
followers (Blau, 1961). Transforma-
tional leadership is a critical factor to 
raise efficacy since such leader is con-
cerned with persistent employee’s per-
sonal development, collaboration and 



 
The International Journal of Organizational Innovation Vol 10 Num 4 April 2018 

 

10 

team cohesiveness to feel capable of ac-
complishing assignments (Bandura, 
1977, 1982; Zhu & Bao, 2017). Team 
members with necessary skills and as-
surance from strong role model for ex-
ample transformational leaders boost 
their collective efficacy (Bandura, 1982; 
Ng, 2017). Transformational leaders 
through inspirational motivation convey 
followers that they have the capabilities 
to achieve the target so that the fol-
lowers’ feel confident (Bandura, 1982; 
Ng, 2017; Zhu & Bao, 2017). Taken to-
gether, transformational leadership be-
haviors boosts collective efficacy by ar-
ticulating confidence in their capability 
to achieve extended goals (Bandura, 
1982; Bass, 1985; Gang et al., 2011). 
Thus, we propose: 
 
H1. Transformational leadership posi-

tively influences collective effi-
cacy. 

 
Perceived Organizational Support 

 
 Perceived organizational support 
(POS) refers when employees aware of 
the support from their organization 
(Bouckenooghe, Devos, & Broeck, 
2009; Self, Armenakis, & Schraeder, 
2007). POS has an important role in fa-
cilitating the relationship between trans-
formational leadership and outcome 
variables (Yousef, 2000). Liao and 
Chuang (2007) in their study argued that 
transformational leaders create a positive 
service climate to improve employee 
service performance. In contrast, unlike 
the middle-level leaders and supervisors 
who can affect employees directly, only 
senior leaders have the power to influ-
ence perceived organization support. 
POS created by senior leaders influence 

the hierarchical distant employees and 
overall organizational setting to provide 
conducive condition (Shadur, Kienzle, & 
Rodwell, 1999; Stinglhamber & 
Vandenberghe, 2003). Thus, we can ar-
gue that the positive impact of TFL 
behavior on team outcomes will be 
strengthen by POS. Hence, we hypothe-
size: 
 
H2. Perceived organizational support 

moderates the relationship between 
transformational leadership and 
collective efficacy, such that the 
relationship will be stronger under 
a high perceived organizational 
support than low. 

 
Method 

 
 The target company for our data 
collection is Ethiopian Electric Utility 
employees. We collected 305 responses 
from employees. 68% of employees are 
male, 54% between 26 and 35, 22% be-
tween 36 and 45 years old. Most em-
ployees have first degree 58% and di-
ploma 34%. Team members ranged 2 to 
18 members, with an average team size 
5.55 and (SD = 3.05) in 55 teams. 
 

Measures 

 
 Every item was rated on a 5 point 
scale ranging from 1 (strongly disagree) 
to 5 (strongly agree). Transformational 
leadership was measured with 20 items 
adopted from (Avolio, Bass, & Jung, 
1999). Five items for collective efficacy 
were used from (Shea, Jacobs, Esser-
man, Bruce, & Weiner, 2014). Perceived 
organizational support was measured 
with 8 items adopted from (Eisenberger, 
Huntington, Hutchison, & Sowa, 1986). 
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Measurement Model 

 
 We collected data from employees. 
Hence, we need to confirm the distinct-
iveness or discriminant validity among 
these measures. Using CFA, we tested 

the hypothesized three-factor model, two 
factor and single factor model. The CFA 
results shown in Table 1 revealed the 
hypothesized three-factor model better 
fit the data for the study suggesting the 
discriminant validity of the measures. 

 
 

Table 1. Measurement Model Comparisons 
 

                  Model    χ2 df χ
2/df GFI CFI RMSEA 

1. Model-1: Three Factor (Hypothesized 
Model) 

2151.75 555 3.88 .67 .86 .088 

2. Model-2: Two Factor alternative model 3307.09 557 5.94 .53 .77 .115 

3. Model-3: Single Factor alternative model 4960.65 558 8.89 .42 .63 .145 

Note: df = degrees of freedom; GFI=Goodness fit index; CFI = comparative fit index; 
RMSEA = root mean square error of approximation. 

 

 

Data Aggregation 

 
 The study focused on team level 
analysis. Since we collected data from 
individual members. We need to aggre-
gate these individual variables to form 
team level variables. The procedures 
commonly used to justify aggregation is 
the extent to which individual-level data 
are homogeneous within the group 
(Klein & Kozlowski, 2000). To examine  

 
the suitability of the data aggregation, 
we calculated inter-rater agreement (rwg) 
and inter-member reliability (Chan, 
1998). The results for TFL behavior 
(median rwg=.91; mean rwg=.77; ICC1 
=.12; ICC2=.43), POS (median rwg=.94; 
mean rwg=.90; ICC1=.10; ICC2=.37) and 
collective efficacy (median rwg=.88; 
mean rwg=.78; ICC1=.14; ICC2=.47) 
suggesting aggregation is possible to 
form team level variables (Chan, 1998).

 
 

Table 2. Means, correlations and alpha coefficients 
 

      N=55 teams Mean 1 2 3 

     1. Transformational Leadership 3.50 (.97)   
2. Collective Efficacy 3.67 .65** (.92) 
3. Perceived Organizational Support  3.43 .60** .69** (.89) 
        Alpha coefficients are presented in parentheses along the diagonal. **p < .01. (two-tailed) 
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Regression Analysis 

 

 As shown in Table 3, Model 1 TFL 
has a positive significant effect on col-
lective efficacy (b = .55, p < .001) sup-
porting Hypothesis 1. To test Hypothesis 
2, we loaded an interaction term com-
prising transformational leadership and 

perceived organizational support (TFL × 
POS) as predictor of collective efficacy. 
The result shown in Table 3, Model 2 (b 
=.12, p < .001) revealed that the effect of 
TFL behavior on collective efficacy 
would be stronger as POS is higher sup-
porting hypothesis 2. 

 
Table 3.  Regression results 

 
 Collective Efficacy =Model-1 Collective Efficacy = Model-2 

Transformational Leader-
ship 

.55***  

Collective Efficacy   

Moderator Effect   

TFL X POS  .12*** 

R2 .42 .52 

F 49.10 73.02 

Unstandardized coefficients reported. ***p < .001. 
 

Discussion and Conclusion 
 
 The study contributes to the scarce 
team level research. Particularly, the aim 
of this study is to examine the influence 
of TFL behavior on collective efficacy. 
Besides, the study observed the moderat-
ing role of POS in the relationship be-
tween TFL behavior and collective effi-
cacy. More importantly, the findings re-
vealed that POS moderates the relation-
ship between TFL behavior and collec-
tive efficacy positively. 
 
 In addition, the study will have 
some practical contributions. First, lead-
ers through TFL behavior can improve 
collective efficacy of employees. Thus, 
leaders need to experience higher TFL 
behavior in order to boost collective ef-
ficacy of followers. Second, senior lead-
ers should assist lower leaders and em-

ployees through establishing organiza-
tional supporting mechanisms such as 
policies and procedures. Thus, both 
transformational leaders and supportive 
organizational system may have higher 
positive mutual impact on collective ef-
ficacy than in isolation. The cross-
sectional nature of the data can be taken 
as one limitation for this study. Hence, 
studies can extend using longitudinal 
data to get clear insight. 
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Abstract 
 

This paper is an external health audit of The Lifeguard Company based in the Midwest 
(United States). The organization has been experiencing reduced revenues and high em-
ployee turnover. The analysis assesses the general health of The Lifeguard Company 
based on the management theories largely developed by W. Edwards Deming, as well as 
Jerry B. Harvey, Elliott Jaques, Sergey Ivanov, and other theorists. Harvey’s Abilene 
Paradox and W. Edwards Deming’s Constancy of Purpose are identified, explained, and 
applied to the organization to determine if the company is plagued by various organiza-
tional issues. 
 
Observations of the company are made over an extended period of time to determine the 
results (one of the authors has worked for the organization for a long period of time). The 
authors hope that this paper accurately identifies some of the causes of the issues plagu-
ing The Lifeguard Company, and provides general practical solutions to improve the 
overall well-being of this organization, also applicable to similar organizations facing 
comparable dilemmas. 
 
Key Words: Deming, organizational health, deadly diseases, Abilene Paradox, leadership 
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Introduction 
 
 Jerry B. Harvey (1988, 1999) and 
W. Edwards Deming (1992, 1993, 1994) 
have identified circumstances that 
threaten the productivity and livelihood 
of organizations. Harvey discusses the 
concepts of the Abilene Paradox and his 
very own definition of cheating. Deming 
describes deadly diseases that affect 
companies, especially: 
 
1) Constancy of Purpose 
2) Emphasis on Short-term Profits 
3) Performance Evaluations 
4) Mobility of Management. 
 
 George Orwell (1961) also men-
tions the term “double-talk” that can oc-
cur in organizations. These concepts are 
applied to The Lifeguard Company’s 
Aquatics Unit to evaluate the general 
health of the unit and the organization. 
 
 The Lifeguard Company or TLC, 
is an organization that specializes in life-
guarding services. 
 

Structure of the Organization 
 
 The Aquatics Unit has quite a siz-
able staff. More than a dozen indoor 
pools are managed year-round while 
several outdoors pools and beaches are 
staffed throughout the summer seasons. 
 
 There are over 250 year-round em-
ployees at indoor locations, while an ad-
ditional 700 seasonal staff are hired to 
manage the additional facilities that get 
opened. The main function of the Aquat-
ics Unit is the lifeguarding service. The 
following diagram depicts the hierarchi-
cal structure of the Aquatics Unit: 

Aquatics Manager, Natatorium Instruc-
tors, Senior Lifeguards, and Lifeguards, 
and Senior Lifeguards: 
 

 
 
 The Aquatics Manager oversees all 
operations and locations. Natatorium 
Instructors manage an individual loca-
tion. Each pool and beach gets one Nata-
torium Instructor. Senior Lifeguards are 
directly in charge of the daily assign-
ments lifeguards have. Depending on 
size, each location will get one or two 
Senior Lifeguards.  
 
 Lifeguards are the foot soldiers that 
perform main duties. They report to the 
Senior Lifeguard(s) and Natatorium In-
structor of their location. Each location 
gets a half-dozen to two-dozen Life-
guards (depending on the size of the 
pool/beach). 
 

Organizational Issues 
 

Double-talk 

 
 Double-talk is defined as talk with 
the intent to mislead, confuse, and/or 
manipulate the audience. Double-talking 
was present in the organization with top 
management being the culprit. 
 
Employees are given the impression that 
one must achieve high performance 
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evaluations to progress through the 
“corporate ladder.” Observations showed 
that employees who consistently re-
ceived top evaluations from their Natato-
rium Instructor were rarely offered pro-
motions. Others, with similar experience 
in terms of years working for the com-
pany but with lower evaluations did re-
ceive promotions. The take away was 
that the evaluations mean as much or as 
little to top management (Aquatics Man-
ager) as deemed necessary. 
 

Improved Leadership By Top  
Management Is Needed To Implement  

A Fair System. 
 

Cheating 

 
 Jerry Harvey’s definition of cheat-
ing is stated as denying help to others 
who request it. He admonishes the use of 
the traditional definition of cheating. His 
examples are used in school and the 
workplace. 
 
 One of the things that The Life-
guard Company does well with its life-
guarding service is the use of teamwork. 
Never is one person working by them-
selves as the work required is done so 
with a team of lifeguards. 
 
 This enables lifeguards to establish 
relationships with coworkers and build 
chemistry, and thus, makes it easy to 
rely on others with confidence.  
 

Constancy of Purpose 

 
 Deming’s first organizational dis-
ease is Constancy of Purpose. This refers 
to a lack of job creation. Job creation is 

achieved by gaining new customers 
through new products and services. 
 
 The Aquatics Unit does not offer 
products. What it does offer is a limited 
number of services including its life-
guard service. The lifeguarding service 
offered is second to none in the country. 
Strict enforcement of safety rules en-
sures that patrons remain safe from 
drowning. The other services offered are 
lap swims, swim teams, and learn to 
swim lessons for people of all ages. 
 
 However, there is no intention or 
long-term plan to offer more services. 
Therefore, the unit is afflicted with what 
is arguably the deadliest disease. It is 
recommended that the organization es-
tablish a 5-year plan as well as a 10-year 
plan that includes potential new services 
that would gain new customers. 
 

Emphasis on Short-Term Profits 

 
 The organization is also plagued by 
the disease of placing emphasis on short-
term profits. The greatest example is a 
change that will take place in the sum-
mer of 2017. 
 
 Generally, most beaches on the 
lakefront have a permanent structure that 
is used by lifeguards in the summer sea-
son. These lifeguard beach houses have 
a concession stand or restaurant next to 
them. Starting in the summer of 2017, 
these beach houses will no longer be 
used by lifeguards, but instead rented out 
to the concession stands/restaurants next 
door to increase rent revenue. 
 
 The lifeguards will now have to 
station themselves inside a mobile 
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trailer. These trailers are very limited in 
space and are viewed negatively by most 
if not all of the staff (a trip to Harvey’s 
Abilene). 
 
 While it may be too late to salvage 
the beach houses for lifeguard use, there 
are solutions for preventing further cuts 
in the future. These resolutions revert 
back to the lack of innovation. The need 
for a long-term strategy is a key for long 
term well-being of a company. 
 

Performance Evaluations 

 
 Deming (1992, 1993, 1994) ex-
plained that performance evaluations are 
ultimately more harmful than helpful to 
an organization. They are time consum-
ing, costly, and they deflect blame onto 
employees for work conditions of out 
their control. 
 
 The story is no different in the 
Aquatics Unit as there are evaluations 
performed every two weeks. Staff are 
rated from 1-5 (does not meet expecta-
tions- exceeds expectations). 
The evaluation sheets used are out of 
date as some of the criteria is no longer 
relevant yet still continues to be used to 
rate employees. 
 
 The evaluation needs to be re-
moved completely. Not only will it im-
prove employee morale but it will save 
the organization money. It will enable 
Natatorium Instructors to partake in ef-
fective leadership roles to properly man-
age their locations without the need for 
evaluations.  

 

Mobility of Management 

 

 The final disease that plagues The 
Lifeguard Company is the mobility of 
management. The high turnover in man-
agement leads to poor leadership and 
contributes to the turnover rate of life-
guards as well. 
 
 There is a mobility issue because 
of the lack of trust there is of top man-
agement. Some of this refers to the dou-
ble-talking but it also deals with a bad 
relationship between managers (Natato-
rium Instructors) and top management 
(Aquatic Manager). 
 
 Top management is out of touch 
with its subordinates and not willing to 
make changes to better accommodate the 
needs of Natatorium Instructors. Some 
of these needs include more equipment 
for some pool locations and more staff 
for locations where staff levels are right 
at the minimum. 
 
 Lack of leadership at the top has a 
trickle-down effect that causes turnover. 
Therefore, there needs to be better com-
munication between top management 
and subordinates to improve relations 
and overall employee satisfaction. Hear-
ing out the needs of managers so that 
they can effectively do their job would 
be key in curing this disease. 

 
Conclusion 

 
 The Lifeguard Company, and es-
pecially its Aquatics Unit, is sick. It has 
several of Deming’s deadly diseases, 
double-talk, and others. 
 
 The long-term success of the or-
ganization is at risk and things are likely 
to get worse before they can get better. 
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There is still hope, however, as top man-
agement can begin to take corrective ac-
tions through leadership. True change is 
going to require strong leadership at the 
top who prioritizes strategies of innova-

tion to foster long-term health. An em-
phasis on employee productivity and sat-
isfaction would also pay dividends for 
years to come.  
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Abstract 

 
This study aims to explore how modern sport management applies and develops in-
formation technology system. It treated cable wakeboard waterskiing as the target to 
further propose modernized sports instruction training and operational management 
model. According to related theories and findings on the continuous use model of 
information system, validation, perception, satisfaction, cognitive key and virtual 
ideology, this study explored and proposed research framework and hypotheses. Us-
ing Cronbach’s, it tested the reliability and internal consistency of the scale. Confir-
matory factor analysis was conducted to measure the variables of model, and SEM 
was employed to validate hypothesis relationship between variables and latent vari-
ables. The subjects of this study were coaches, athletes and members of the Interna-
tional Waterski and Wakeboard Federation (IWWF), five-star competitions recog-
nized by the IWWF, cable waterskiing competitions in Asia and Oceania in 2017 
and waterskiing clubs legally registered in Taiwan in 2018. The countries of partici-
pants include Australia, Japan, Singapore, Korea, Indonesia, Kuwait, Iran, Hong 
Kong, Thailand, the Philippines and Taiwan. This study distributed 100 question-
naires, and retrieved 98 valid samples, with a valid return rate of 98%. The results 
showed that there are direct correlations and mutual effects between validation and 
perception, validation and satisfaction, and perception and satisfaction of the users 
of the waterskiing information management platform. Based on the findings, this 
study proposed specific suggestions regarding the waterskiing information manage-
ment platform and waterskiing education technology management.  



 
The International Journal of Organizational Innovation Vol 10 Num 4 April 2018 

 

23 

Keywords: sports technology, sport management, sport communication, innovative 
instruction, behavioral intention

 
Research Background and Motives 

 
      The Ministry of Economic Af-
fairs, R.O.C. noted in the latest In-
dustry Vision and Policy Develop-
ment Report in 2018 that, in order to 
face social issues, such as sub-
replacement fertility, aging, urbani-
zation, and technologicalization, ad-
vanced countries around the world 
have started to develop and promote 
relevant prospective policies and 
measures and to engage in specific 
behaviors, such as assisting in indus-
trial innovation, in an attempt to re-
spond to the life technology applica-
tion model under the rapid transfor-
mation of information technology. 
Artificial intelligence, information 
bandwidth, cloud data, Internet of 
things (IoT), smart management, etc. 
have all extended from information  
technologicalization and become the 
important development trends of 
Taiwan’s current industrial, govern-
mental and academic status (Taiwan 
Industrial Policy Prospective Re-
search Project, 2018). Without a 
doubt, under the economic structure 
of recreation industry and the appli-
cation and development of informa-
tion technology in Taiwan, virtual 
teaching and training have been si-
multaneously put into practice in 
academia and industries in line with 
international trends. For example, the 
applications of virtual teaching of 
Facebook Oculus VR to the captur-
ing of character images, virtual ex-
perience learning, 3D model devel-
opment, integration of application 
scenarios, etc. have gradually be-
come necessary models of new in-
formation technologies in the current  

 
teaching, training, entertainment, and 
recording aspects, which have also 
started to change the self-learning 
patterns and sports learning ap-
proaches of the global population 
(Department of Industrial Technol-
ogy, Ministry of Economic Affairs, 
2017). Jacky (2016) took a new 
product of sports technology, Zwift 
online virtual sports training plat-
form, which attaches importance to 
virtual reality, interactive games, and 
image recording, and suggested that 
such a product aims to improve the 
convenience, management, and di-
versity of sports learners. Wu & Kao 
(2008) suggested that the feedback 
messages provided by teaching visu-
alization can utilize image recon-
struction to perform self-inspection 
and engage in mutual learning so as 
to further improve self-reflection and 
specific performance of behaviors. 
From the perspective of multiple 
learning, the inspection of informa-
tion technology and the application 
of images can also be used to en-
hance learners’ different learning 
motivations (Santagata, Zannoni, & 
Stigler, 2007). Moreover, informa-
tion record management can be em-
ployed to enable learners to fully ob-
serve more different physical per-
formances, which will be signifi-
cantly beneficial to learners’ move-
ment appreciation and analysis skills 
(Sööt & Leijen, 2012). 
 
      The intervention of information 
technology into athletic training and 
teaching in recent years has become 
a comprehensively used approach 
and tool by trainers and teachers. Af-
ter the systematic management of 
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relevant information and data, such 
an approach/tool even has become an 
important reference for athletes to 
manage self-training and for research 
to focus on academic units. For ex-
ample, Sheffield Hallam University 
in the U.K. has started to implement 
a teaching project that has been im-
proved through sports technology. In 
this project, information technology 
is used to collect relevant sports digi-
tal information and data and to fur-
ther develop specific models of ath-
letic training courses so as to help 
athletes achieve great performances 
and obtain technological training 
management from events (Tseng & 
Tsai, 2010; Cho, J, 2016). Therefore, 
this study intends to retain the full 
videos of athletes’ complicated 
movements during training and offer 
them an information platform for 
appreciation and discussion to assist 
coaches and players in using relevant 
information and data and further en-
hance athletes’ multiple learning mo-
tivations and skill learning achieve-
ments. Sööt & Viskus (2014) sug-
gested that in addition to skill train-
ing, movement education should at-
tach more importance to individual 
development and learning. How to 
use information technology and the 
Internet to implement teaching, so-
cial interactions, and management 
has become an important issue at-
tracting the attention of researchers 
in recent years (Dania et al., 2011). 
Based on the above, the 2018 policy 
implementation guidelines in Taiwan 
point out the use of digital technol-
ogy to promote the sports and leisure 
industry and to build a foundation for 
the training of elite athletes, as well 
as the application of sports scientific 
training and modern technology 
management. They are some of the 

important indices for the industrial 
development, training innovation, 
and flipping teaching of current 
sports in Taiwan (Executive Yuan, 
2018).  
 
      Taiwan completed the construc-
tion of The Cable Park in 2013, mak-
ing it the first park to meet the inter-
national standards in Taiwan, and 
started to regularly hold domestic 
and foreign large-scale waterskiing 
events. With the promotion and de-
velopment of the International Wa-
terski and Wakeboard Federation 
(IWWF), cable wakeboarding will 
become one of the events at the 
Summer Olympics in 2020. There-
fore, now is an important stage for 
Taiwan to promote the development 
and management of cable wake-
boarding, which is a sporting event 
that is widely known globally.  
 
      Cable wakeboarding focuses on 
physical coordination, movement 
skills, and brilliance in performance. 
As a result, it is necessary to pay 
more attention to players’ actual 
situation, movement performance, 
physical fluidity, body language, and 
interactive learning during training to 
more easily improve their training 
efficiency, learning motivations, and 
skill performances (Lee, 2015a; Lee, 
2015b; Huang and Lee, 2015). Lee 
and Wang (2016) indicated in Sport 
Sciences Supporting Strategies of 
Taiwan for the 2016 Rio Olympic 
Games that the intervention and as-
sistance of sports science have be-
come an important approach and tool 
adopted by current sports organiza-
tions in advanced countries in order 
to effectively manage organizations, 
train players, promote sports, and 
meet international standards. More-
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over, the concept of “quantified self” 
has also gradually won recognition 
by the public, which has also con-
tributed to the vigorous development 
of markets and products for many 
wearable devices. In addition, the 
concepts of sports, science, and 
health have been integrated with 
relevant products and services. Con-
sequently, the management of sports 
information technology has become 
an important research field and di-
rection (Chien Chang, Lee, and 
Shiang, 2016; Yao, 2017).  
 
      Information System Continu-
ance Model (ISCM) is a behavioral 
model investigating users’ intention 
and correlation of cognitive belief, 
emotion, and continuous use and is 
one of the first quantified theoretical 
models employed for measuring the 
continuous use of information sys-
tems (Bhattacherjee, 2001a). Such a 
model can explain the level of per-
ception, emotional attachment, and 
overall current status of development 
of specific self-behaviors of users, 
who continue utilizing an informa-
tion system, as well as explore indi-
viduals’ perception, usability, and 
continuous use of specific things or 
objects. The application of such a 
model to the exploration of things or 
objects and self-development can 
reduce the costs of the overall envi-
ronment and create positive and sub-
stantial benefits to selves, organiza-
tions, enterprises, society, etc. (Bhat-
tacherjee, 2001b; Lee, 2010; Hsu, 
Chen, and Lee, 2015). Based on the 
above, with the rapid development of 
information technology, the applica-
tion and management of information 
technology systems have become 
important application directions for 
various fields. The framework of 

ISCM has thus been utilized to ex-
plain and predict users’ satisfaction 
with and intention to continue using 
an information system, in order to 
achieve accurate evaluation and un-
derstand critical factors affecting 
them (Huang et al., 2017). Bhat-
tacherjee (2001ab) further proposed 
Confirmation, Satisfaction, and Per-
ceived Usefulness as the con-
structs/indices for explaining or pre-
dicting the relevance of users’ sub-
sequent behaviors (Davis, 1989).  
 
      Relevant past studies indicated 
that the confirmation and perception 
of individuals using an information 
system affect their intention to con-
tinue using it and the correlation with 
satisfaction. Confirmation affects 
users’ self-perception and self-
satisfaction and may also intervene 
with their continuous use of relevant 
information systems in the future 
(Davis, 1989; Lin & Hsieh, 2007; 
Lee, 2010; Lu, Liu & Wei, 2017). 
Therefore, Oliver (1980) proposed 
the Expectation- Confirmation The-
ory (ECT), or the Expectation Gap 
Theory, to explain whether Expecta-
tion, Perceived Performance, Con-
firmation, Satisfaction, and Repur-
chase Intention have a direct or indi-
rect effect on users’ continuous use, 
and such a theory started to be com-
prehensively applied and verified in 
relevant studies and theories. As a 
result, users’ confirmation of their 
acceptance of a system indeed af-
fects their satisfaction with and per-
ceived usefulness of the system. The 
correlation between them also inter-
venes with users’ specific perception 
and behaviors of subsequent use (Lu, 
Liu & Wei, 2017; Liu and Wu, 
2017). The results of the study by 
Susanto, Chang and Ha (2016) where 
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enterprises in South Korea were 
taken as a sample showed that the 
perception, convenience, and need of 
users during system operation indeed 
lead to different self-awareness of 
use, which further directly affects the 
intention to reuse this system by 
themselves and the population in or-
der to complete relevant operations 
and achieve the objectives set up by 
themselves. Therefore, this study 
proposes five relevant research hy-
potheses. 
 
H1: The confirmation of users of a 

water skiing sports information 
management platform has a 
significant effect on their per-
ceived usefulness. 

 
H2: The confirmation of users of a 

water skiing sports information 
management platform has a 
significant effect on their satis-
faction. 

 
H3: The perceived usefulness of us-

ers of a water skiing sports in-
formation management plat-
form has a significant effect on 
their satisfaction. 

 
H4: The perceived usefulness of us-

ers of a water skiing sports in-
formation management plat-
form has a significant effect on 
their continuous use. 

 
H5: The satisfaction of users of a 

water skiing sports information 
management platform has a 
significant effect on their con-
tinuous use. 

      
 Rheingold (1993) suggested 
that as long as there is a certain 
number of people using the Internet, 

the constructs of specific practicality, 
such as continuous use, mutual ex-
change, and operational manage-
ment, can be developed, and that a 
community and culture can be estab-
lished by consensus. Therefore, vir-
tual community consciousness forms 
an important core value in the com-
munity, and exchange, communica-
tion, and sharing enable users to ac-
cumulate common experiences and 
knowledge background (Blanchard, 
2004). In addition to being able to 
retrieve information and data from a 
community, users who actively join a 
virtual community are also able to be 
satisfied with the improvement of a 
sense of belonging and the strength-
ening of interpersonal relationships 
(Wellman, 2005). Castro (2007) in-
dicated that an Internet community 
can create a remote sense of presence 
and imagination for users and win 
them a sense of trust through the ex-
periences of system information ser-
vices, which can directly affect their 
intent to use and behavior of con-
tinuous use. The results of Yen et al. 
(2011) showed that an information 
technology system with a high sense 
of trust, high usability, high commu-
nity features, and high consensus af-
fects users’ consciousness and be-
havior. Moreover, during the usage, 
users will change themselves, con-
tinue using it, or recommend it to 
others (Lu and Lee, 2014; Liao, 
2016). Hsu and Lu (2004) suggested 
that the Internet or a specific infor-
mation system indeed will affect user 
behaviors and will be affected by 
groups to further change selves or 
affect groups. Based on the above, 
the cognitive key is to transfer a 
positive perception and good experi-
ences to users. Moreover, the use of 
an information system can be popu-
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larized and integrated with life 
through sharing and an increase in 
users, which can improve their own 
usage effectiveness and objectives 
and further strengthen their behavior 
consciousness and sense of identity 
(Chiu and Chuang, 2013; Chang and 
Shao, 2017). We now present two 
further hypotheses. 
 
H6: The virtual consciousness of us-

ers of a water skiing sports in-
formation management plat-
form has a significant effect on 
their continuous use. 

 
H7: The cognitive key of users of a 

water skiing sports information 
management platform has a 
significant effect on their con-
tinuous use. 

 
      Based on the above, the differ-
ence in confirmation and perceived 
usefulness of users using an informa-
tion system indeed may affect their 
satisfaction with their use. In addi-
tion, users’ cognitive key and virtual 
consciousness toward an information 
system may also affect their continu-
ous use of the system. Therefore, the 
confirmation of an overall behavioral 
intention model and correlation of 
users using an information system 
make up an important foundation for 
future organizational management 
(Grönroos, 2006; Morrisson and 
Huppertz, 2010) as well as an impor-
tant reference for teaching or training 
of first-line educators (DeWitt et al., 
2013; Sööt & Viskus, 2014). 
 
      It is not enough for modern 
sports teaching to provide students 
with videos for observation and prac-
tice only (Fill & Ottewill, 2006). It is 
extremely difficult for students or 

players to reflect on their learning if 
there is not any information e-
platform that guides and helps them 
to engage in learning (Sööt & Leijen, 
2012). Therefore, in addition to pro-
viding videos for browsing and clari-
fying the feedback content of im-
ages, an information system platform 
further uses technology management 
to provide critical messages to help 
players make professional judge-
ments and predict whether their 
movement performance is accurate 
so as to further improve their self-
image’s ability to control limbs, re-
duce errors (Schmidt & Wrisberg, 
2008), and more effectively grasp 
learning progress and improve learn-
ing performance (Kay, 2012). As a 
result, in order to surpass innovative 
teaching and organizational technol-
ogy management and achieve syn-
chronization of player information 
technology in future cable wake-
boarding, it is necessary to better un-
derstand athletes’ continuous use be-
havior for an information system. 
Only when relevant theoretical con-
structs are used to analyze the corre-
lation can the modern management 
platform for athletes be proposed and 
established to achieve the specific 
objectives of developing players’ 
physical and mental balance, skills, 
social interaction, and learning (Lee, 
2015ab; Lin et al., 2016; Lai, 2016; 
Chien, Liang, and Chen, 2017).  
 

Research Method 
 

Research Structure 

 

  Based on the theories and re-
search results concerning ISCM, 
confirmation, perceived usefulness, 
satisfaction, cognitive key, and vir-
tual consciousness, this study pro-
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pose the following specific research 
hypotheses and framework after the 
investigation. 
 
H1: The confirmation of users of a 

water skiing sports information 
management platform has a 
significant effect on their per-
ceived usefulness. 

 
H2: The confirmation of users of a 

water skiing sports information 
management platform has a 
significant effect on their satis-
faction. 

 
H3: The perceived usefulness of us-

ers of a water skiing sports in-
formation management plat-
form has a significant effect on 
their satisfaction. 

 
H4: The perceived usefulness of us-

ers of a water skiing sports in-
formation management plat-
form has a significant effect on 
their continuous use. 

 
H5: The satisfaction of users of a 

water skiing sports information 
management platform has a 
significant effect on their con-
tinuous use. 

 
H6: The virtual consciousness of us-

ers of a water skiing sports in-
formation management plat-
form has a significant effect on 
their continuous use. 

 
H7: The cognitive key of users of a 

water skiing sports information 
management platform has a 
significant effect on their con-
tinuous use. 

 
 

Research Subjects 

 

      This study enrolled coaches, 
players, and members involved in 5-
star event, 2017 Asia & Oceania Wa-
terski Championships, certified by 
the IWWF and a waterskiing club in 
Taiwan in 2018 as the main research 
subjects. Eleven countries partici-
pated in the event, including Austra-
lia, Japan, Singapore, South Korea, 
Indonesia, Kuwait, Iran, Hong Kong, 
Thailand, Philippines, and Taiwan. 
This study conducted a questionnaire 
survey and then performed the statis-
tical analysis. A total of 98 valid 
questionnaires were returned, includ-
ing 30 questionnaires completed by 
female subjects (32%) and 68 ques-
tionnaires completed by male sub-
jects (68%). All 98 subjects (100%) 
have used the Internet, and 89 sub-
jects (90.8%) have watched online 
waterskiing events or teaching vid-
eos and information. 
 

Measurement Tools 

 

      This study used a structured 
questionnaire to obtain the data 
needed for verifying the research hy-
potheses. To meet the needs of the 
research purposes, the questionnaire 
content included 7 parts: personal 
basic information, user confirmation, 
user perceived usefulness, user satis-
faction, user continuous use, user 
virtual consciousness, and user cog-
nitive key. This study applied a  



 
The International Journal of Organizational Innovation Vol 10 Num 4 April 2018 

 

29 

 
 

Figure 1. Model Framework of Continuous Use of Information System Technology 
Management in Athletic Training Teaching and Athletes 

7-point Likert scale to the measure-
ment of all the items (Bollen, 1989). 
The answers included: Strongly 
agree (7), Agree (6), Slightly Agree 
(5), Fair (4), Slightly Disagree (3), 
Disagree (=2), and Strongly Disagree 
(=1). Confirmation included a total 
of 5 items (α reliability is .889); per-
ceived usefulness included a total of 
5 items (α reliability is .872); satis-
faction included a total of 5 items (α 
reliability is .848); continuous use 
intention included a total of 5 items 
(α reliability is .819); virtual com-
munity consciousness included a to-
tal of 5 items (α reliability is .901); 
and cognitive key majority included 
a total of 5 items (α reliability is 
.852). 

 

Data Analysis 

 

      This study used statistical soft-
ware, SPSS for 20.0Windows and 
Mplus, to test and analyze the re-
search samples and used Cronbach’s 
coefficient to test the internal consis-

tency reliability of the scale. After-
wards, this study used Confirmatory 
Factor Analysis (CFA) to measure 
the variables of the model (Hair, 
Black, Babin, Anderson and Tatham, 
2006). According to Kline (2005), a 
model has to be tested and measured 
before the correction of the two-
stage model, and then the SEM can 
be further used to measure the hypo-
thetical relationship between vari-
ables and potential variables 
(Memon & Rahman, 2013).  

 
Results and Discussion 

 
      According to the suggestion 
from Anderson & Gerbing (1988), 
the analysis of a complete Structural 
Equation Model (SEM) is mainly 
divided into two stages. Stage 1 in-
cludes the Measurement Model. 
Stage 2 is the evaluation of the 
Structural Model. Based on the 
above, this study used Confirmatory 
Factor Analysis (CFA), which is 
equivalent to the evaluation of a 
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measurement model and is part 1 of 
the analysis of the Structural Equa-
tion Model (SEM), and then cor-
rected the two-stage model of part 2 
(Kline, 2005). 
  

Measurement Model 

 

 1) Convergent Validity 
     For the measurement model, this 
study adopted maximum likelihood 
estimation. The estimated parameters 
included factor loading, reliability, 
convergent validity, and discriminant 
validity. According to the standards 
of convergent validity proposed by 
Fornell and Larcker (1981), this 
study performed the testing as fol-
lows: (1) the Standardized Factor 
Loading of each index variable is 
higher than .50; (2) Composite Reli-
ability is higher than .60; and (3) 
Average Variance Extracted is 
higher than .50. Chin (1998) sug-
gested that, ideally, the reliability 
and standardized factor loading of 
items should be higher than .7, and 
those higher than .6 are acceptable. 
Consequently, Hooper, Coughlan, & 
Mullen (2008) recommended that 

items whose standardized factor 
loading is lower than .45 should be 
deleted, because they involve many 
errors. Moreover, the squared multi-
ple correlation is the squared stan-
dardized factor loading.       
  
 Based on the above, this study 
tested relevant values according to 
the standards mentioned above and 
summarized non-standardized factor 
loading, standard error, significance 
test, standardized factor loading, 
squared multiple correlation, com-
posite reliability, and average vari-
ance extracted in Table 1. The results 
showed that the standardized factor 
loading was .607-.859, meeting the 
standard, implying that the reliability 
of each item was acceptable. The 
composite reliability of the research 
constructs was .845-.904 (all higher 
than .7), meeting the standard rec-
ommended by Nunnally and Bern-
stein (1994), and suggested that the 
internal consistency of each con-
struct was good. The AVE was .525-
.655 (all higher than .5), meeting the 
standard proposed by Hair, Ander-
son, Tatham, and Black.

  
Table 1. Analysis Results of the Measurement Model of Continuous Use of Informa-

tion System Technology Management in Athletic Training Teaching and Athletes 
 

Significance of estimated pa-
rameters 

Item Reli-
ability 

Construct 
Reliability 

Convergence 
validity  

Construct 
 

Item 
Unstd S.E. Unstd./S.E. 

P-
Value 

Std. SMC CR AVE 

Confirmation CO1 1.000    0.719 0.517 0.891 0.620 
 CO2 0.958 0.061 15.636 0.000 0.787 0.619   
 CO3 1.130 0.124 9.134 0.000 0.849 0.720   
 CO4 1.009 0.114 8.867 0.000 0.837 0.701   
 CO5 0.826 0.136 6.081 0.000 0.729 0.531   

Perceived 
usefulness  

PU1 1.000    0.754 0.569 0.878 0.590 

 PU2 1.250 0.147 8.534 0.000 0.760 0.578   



 
The International Journal of Organizational Innovation Vol 10 Num 4 April 2018 

 

31 

 PU3 1.020 0.136 7.524 0.000 0.800 0.641   
 PU4 1.064 0.230 4.624 0.000 0.727 0.529   
 PU5 0.968 0.129 7.520 0.000 0.795 0.633   

Satisfaction  SA1 1.000    0.721 0.520 0.850 0.533 
 SA2 1.033 0.113 9.110 0.000 0.719 0.518   
 SA3 1.337 0.160 8.356 0.000 0.813 0.660   
 SA4 1.056 0.184 5.728 0.000 0.663 0.440   
 SA5 0.974 0.122 8.002 0.000 0.730 0.532   

Continuous 
use  

CI1 1.000    0.748 0.560 0.845 0.525 

 CI2 0.869 0.118 7.384 0.000 0.679 0.462   
 CI3 1.000    0.697 0.486   
 CI4 1.210 0.243 4.984 0.000 0.607 0.368   
 CI5 1.026 0.126 8.141 0.000 0.859 0.738   

Virtual con-
sciousness  

VC1 1.000    0.792 0.627 0.904 0.655 

 VC2 0.935 0.094 9.975 0.000 0.792 0.627   
 VC3 0.904 0.113 8.006 0.000 0.791 0.626   
 VC4 0.935 0.099 9.439 0.000 0.842 0.709   
 VC5 0.802 0.084 9.590 0.000 0.827 0.684   

Cognitive 
key  

CM1 1.000    0.771 0.595 0.863 0.560 

 CM2 0.530 0.109 4.862 0.000 0.647 0.418   
 CM3 0.499 0.120 4.145 0.000 0.674 0.455   
 CM4 0.911 0.087 10.450 0.000 0.807 0.651   
 CM5 0.939 0.085 11.071 0.000 0.825 0.680   

 

 
(1998), Fornell and Larcker (1981) 
2) Discriminant Validity and denot-
ing that the convergent reliability of 
each construct was good. 
 
 This study adopted the rigorous 
AVE method to test the discriminant 
validity of the model. Fornell and 
Lacker (1981) suggested that during 
the application of discriminant valid-
ity, it is necessary to concurrently 
take into account the relationship 
between convergent validity and 
constructs. Therefore, they said that 

the square root of AVE of each con-
struct should be greater than the cor-
relation coefficient among constructs 
to meet the standard and to show that 
there is discriminant validity in the 
research model. Based on the above, 
after the verification, this study dis-
covered that the square root of AVE 
of each construct was greater than 
the diagonal correlation coefficient, 
implying that the discriminant valid-
ity of each construct was good, as 
shown in Table 2.
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Table 2. Analysis of Discriminant Validity of the Measurement Model of Continuous Use of 
Information System Technology Management in Athletic Training Teaching and Athletes 

 
 AVE CO PU SA CI CM VC 
CO .620 .787      
PU .590 .776 .768     
SA .533 .806 .832 .730    
CI .525 .741 .705 .746 .725   
CM .655 .649 .617 .605 .663 .809  
VC .560 .602 .576 .617 .674 .775 .748 

CO=confirmation; PU=perceived usefulness; SA=satisfaction; CI=continuous use; 
VC=virtual consciousness; CM =cognitive key majority. 
 

3. Structural Model Analysis 
     After testing the measurement  
model of “continuous use of infor-
mation system technology manage-
ment in athletic training teaching and 
athletes,” this study performed struc-
tural model analysis and maximum 
likelihood estimation, including 
model fit, significance test of re-
search hypotheses, and explained 
variance (R2). However, SEM is an 
analysis method for large sample 
sizes. Therefore, the P value tends to 
be less than .05, which can cause a 
false rejection of a hypothesis and 
reach a conclusion of a poor model.  
 
 Therefore, Kline (2005) and 
Schumacker and Lomax (2010) sug-
gested that the model fit should not 
be determined by the p value, and 
different goodness-of-fit indices 
should be proposed to determine 
whether the model fit is good. As a 
result, this study used 9 goodness-of-
fit indices that are the most compre-
hensively used to analyze the re-
search model according to the study 
by Jackson, Gillaspy, and Purc-
Stephenson (2009) where relevant 
theories of 194 SSCI international 
academic papers were investigated, 
as shown in Table 3. After rigorous 
analysis of the model, the results  

 
showed that except for χ2 (the 
smaller the value, the better the 
model fit), all the goodness-of-fit 
indices met the standards recom-
mended (Schumacker and Lomax, 
2010). Because χ2 is very sensitive to 
large sample sizes, chi-square 
value/degree of freedom is required 
for the evaluation. Moreover, the 
ideal value of a good model fit 
should be less than 3. Therefore, Hu 
and Bentler (1999) indicated that 
each index should be independently 
evaluated, and more rigorous good-
ness-of-fit indices should be used to 
concurrently control type I and type 
II errors, such as Standardized RMR 
<.08 and CFI>.90 or RMSEA <.08. 
 
 After the numerical verification 
steps and analysis and verification of 
the model mentioned above, the path 
coefficient results of the model, as in 
Table 4, showed in the measurement 
model of continuous use of informa-
tion system technology management 
in athletic training teaching and ath-
letes that the confirmation of users of 
a water skiing sports information 
management platform (b=.751, 
p<.001) has a significant effect on 
their perceived usefulness, and con-
firmation (b=.298, p=.039) and per-
ceived usefulness (b=.592, p<.001) 
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Table 3. Model Fit Analysis of the Measurement Model of Continuous Use of      
Information System Technology Management in Athletic Training                   

Teaching and Athletes 
 

Model fit Criteria Model fit of research model 
MLχ2 The small the better 978.178 
DF  The large the better 395.000 

Normed Chi-square (χ2/DF)  1<χ2/DF<3 2.476 
RMSEA  <0.08 0.085 
SRMR <0.08 0.068 

TLI (NNFI) >0.9 0.854 
CFI >0.9 0.868 
GFI >0.9 0.798 

AGFI >0.9 0.778 

 

    
have a significant effect on satisfac-
tion. Perceived usefulness (b=-.727, 
p=.512), satisfaction (b=1.566, 
p=0.213), virtual consciousness 
(b=0.204, p=0.432), and cognitive 
key (b=-.007, p=.981) have a signifi-
cant effect on cognitive key.  Based 
on the above, the path coefficient 
diagram of the research model is 
summarized in Figure 2. The results 
of relevant values also showed that 
confirmation can explain 80.3% of 
perceived usefulness; confirmation 
and perceived usefulness can explain 
96.1% of satisfaction; and perceived 
usefulness, satisfaction, virtual con-
sciousness, and cognitive key can 
explain 87% of continuous use.  
 
Therefore: 
H1 is supported (value=.751);  
H2 is supported (value=.298);  
H3 is supported (value=.592); 
H4 is not supported (value=-.727); 
H5 is not supported (value=1.566); 
H6 is not supported (value=.204); 
H7 is not supported (value=-.007).  

 
 
 

Discussion 
 

 This study used the statistical 
methods mentioned above to test and 
verify the relevant hypotheses and 
judged the effects among potential 
variables based on critical ratios. 
This study used path coefficient val-
ues of the model to confirm the sig-
nificance level and whether the re-
search hypotheses were supported.  
 
 Therefore, the verification re-
sults of the research hypotheses are 
summarized as follows. 
 
1. Analysis on the relationship 
between the confirmation of users of 
a water skiing sports information 
management platform and perceived 
usefulness. 
 
H1: “The confirmation of users of 

water skiing sports information 
management platform has a 
significant effect on perceived 
usefulness” is supported.  
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Table 4. Regression Coefficient Analysis of the Measurement Model of Continuous 

Use of Information System Technology Management in Athletic                       
Training Teaching and Athletes 

 

DV IV Unstd S.E. Unstd./S.E. P-Value Std. R
2
 

PU CO 0.751 0.096 7.812 0.000 0.896 0.803 
SA CO 0.298 0.145 2.060 0.039 0.377 0.961 

 PU 0.592 0.162 3.662 0.000 0.628  
CI PU -0.727 1.108 -0.656 0.512 -0.659 0.870 

 SA 1.566 1.258 1.245 0.213 1.337  
 VC 0.204 0.260 0.786 0.432 0.303  

 CM -0.007 0.281 -0.023 0.981 -0.013  

CO=confirmation; PU=perceived usefulness; SA=satisfaction; CI=continuous use; 
VC=virtual consciousness; CM=cognitive key majority. 
 
 
 

 
Figure 2. Model of Continuous Use of Information System Technology              

Management in Athletic Training Teaching and Athletes 
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 This result is similar to that of 
the studies by Lin and Wang (2012) 
and Guo, Barnes, and Jia (2017). 
Thus, the expectation and obtain-
ment of information system technol-
ogy management by users of a water 
skiing sports information manage-
ment platform are very important, 
because the self-meaning and sce-
nario framework will affect selves’ 
perceived usefulness of system ap-
plication and management and fur-
ther cause individuals to be involved 
in obstacles or problems. 
 
2. Analysis on the relationship 
between the confirmation of users of 
a water skiing sports information 
management platform and satisfac-
tion 
 
H2: “The confirmation of users of 

water skiing sports information 
management platform has a 
significant effect on satisfac-
tion” is supported.  

 
 This result is similar to that of 
the studies by Lin and Wang (2012), 
Sun, Fang and Zou (2016). Thus, the 
practicality and value of information 
system technology management to 
users of a water skiing sports infor-
mation management platform are 
very important, because higher 
knowledge power and power struc-
ture of individuals for the system 
will further affect their satisfaction 
and continuous use. 
 
3. Analysis on the relationship 
between the perceived usefulness of 
users of a water skiing sports infor-
mation management platform and 
satisfaction 
 

H3: “The perceived usefulness of 
users of water skiing sports in-
formation management plat-
form has a significant effect on 
satisfaction” is supported.  

 
 This result is similar to that of 
the studies by Hsia, Huang and 
Hwang (2015) and Cho (2016). 
Thus, the applicability and ease of 
use of information system technol-
ogy perceived by users of a water 
skiing sports information manage-
ment platform are very important, 
because higher operational conven-
ience and interactivity perceived by 
individuals will affect their devel-
opment of positive value for system 
use and further affect their satisfac-
tion. 
 
4. Analysis on the relationship 
between the perceived usefulness of 
users of a water skiing sports infor-
mation management platform and 
continuous use. 
 
H4: “The perceived usefulness of 

users of water skiing sports in-
formation management plat-
form has a positive effect on 
continuous use” is not sup-
ported.  

 
 This result is different from 
that of the studies by Tsai, Cheng, 
and Chen (2011) and Guo, Barnes, 
and Jia (2017). The reason might be 
that currently the IWWF and formal 
and official organizations of water-
skiing in various countries have not 
established a certification system or 
set up an organizational and systemic 
Internet platform, resulting in play-
ers’ lack of information, low infor-
mation reliability, or a lack of man-
agement that affects users’ loyalty to 
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information system browsing and 
intention to recommend. 
 
5. Analysis on the relationship 
between the satisfaction of users of a 
water skiing sports information man-
agement platform and continuous use. 
 
     H5: “The satisfaction of users of 

water skiing sports information 
management platform has a 
significant effect on continuous 
use” is no supported.  

 
 This result is different from 
that of the studies by Lee (2010) and 
Chen, Yu, and Li (2016). The reason 
might be, as extended from the view-
point on the effect of perceived use-
fulness on continuous use mentioned 
above, because users’ loyalty and 
intention to recommend are low, and 
hence their continuous use intention 
is further affected. 
 
6. Analysis on the relationship 
between the virtual consciousness of 
users of a water skiing sports infor-
mation management platform and 
continuous use 
 
H6: “The virtual consciousness of 

users of water skiing sports in-
formation management plat-
form has a significant effect on 
continuous use” is not sup-
ported.  

 
 This result is different from 
that of the studies by Bart, Shankar, 
Sultan, & Urban (2005) and Tsai, 
Cheng, and Chen (2011). The reason 
might be because, as extended from 
the viewpoint on the effect of per-
ceived usefulness on continuous use 
mentioned above, the lack of an offi-
cial organization and representative 

information system Internet brows-
ing platform and the lack of a verifi-
cation and accreditation system for 
online information and messages in-
fluence users’ sense of trust in virtual 
consciousness and cause groups’ 
continuous use of system platform. 
Bart, Shankar, Sultan, and Urban 
(2005) emphasized that the profes-
sion of a message source is the fun-
damental requirement for Internet 
trust.  
 
 Therefore, the profession and 
fairness of websites are very impor-
tant. If the recommendation mes-
sages on blogs can provide sufficient 
information and services, then users 
can also develop trust in the blogs 
and relevant messages. The higher 
the trust is, the higher the users’ be-
havioral intention to browse blogs is 
(Birgit, 2001; Castro, Armario 
&Ruiz, 2007). 
  
7. Analysis on the relationship 
between the cognitive key of users of 
a water skiing sports information 
management platform and continu-
ous use. 
 
H7: “The cognitive key of users of 

water skiing sports informa-
tion management platform has 
a significant effect on con-
tinuous use” is not supported.  

 
 This result is different from 
that of the studies by Hsu and Lu 
(2004) and Schmidt & Wrisberg 
(2008). The reason might be that, as 
extended from the viewpoint on the 
effect of virtual consciousness on 
continuous use mentioned above, the 
profession and fairness of an infor-
mation system platform are the fun-
damental requirements affecting us-
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ers’ Internet trust. Tseng & Tsai 
(2007) and Chen, Liu, Shih, Wu & 
Yuan (2011) indicated that common 
online systems can increase learners’ 
opportunity at multiple learning and 
reduce the pressure of interactive 
learning in peer scenes. Science and 
technology should be used to provide 
individualized instruction, communi-
cation, and feedback in order to im-
prove and elevate teaching quality, 
rather than to replace the entire 
learning and training process (Dania 
et al., 2011). Consequently, at pre-
sent, the trust, profession, and fair-
ness of the Internet have become im-
portant observation indices for mod-
ern information technology or online 
teaching. These may also be what the 
platform is currently deficient in, 
which further affects the relationship 
between cognitive key and continu-
ous use. 
 

Conclusions and Suggestions 
 

      After an investigation of rele-
vant theories and statistical tests and 
analyses using the research methods 
and design, this study found that 
there are indeed potential correla-
tions and mutual effects between 
confirmation and perceived useful-
ness, confirmation and satisfaction, 
and perceived usefulness and satis-
faction of users of a water skiing 
sports information management plat-
form. Therefore, this study propose 
specific suggestions as follows. 
 
1. Suggestions on a water skiing 
sports information management plat-
form. According to the research re-
sults, in the “model of continuous 
use of information system technol-
ogy management in athletic training 
teaching and athletes,” “confirma-

tion” is very important, because this 
variable directly affects the correla-
tion between perceived usefulness 
and satisfaction. Therefore, in future 
management, the “knowledge 
power” and “power structure” of the 
platform should be strengthened, be-
cause the development of “knowl-
edge power” can convert text mes-
sages and image files into accurate, 
important, and systemic information 
for transmission to enable users to 
engage in learning and exchanges in 
the professional fields to which they 
attach importance. In this way, users 
can develop attachment and further 
establish usage habits and reliability 
to increase the perception and ex-
perience value of confirmation, 
which is very important to “confir-
mation.” In terms of “perceived use-
fulness,” “power structure” should 
be developed, because users will de-
velop a relevant strength of per-
ceived usefulness after the confirma-
tion. Users’ perceived usefulness and 
cognitive belief are extended from 
perceived usefulness, which further 
affects their behavioral intention. 
Therefore, the identity or class of 
platform users, such as coaches, 
players, and members, can be further 
used to divide the platform into basic 
platform, advanced platform, high-
level platform, or theme platform to 
assist users in self- inspection and 
help in the interactions and ex-
changes between users of the same 
class. In this way, the learning effec-
tiveness can be improved and the 
level of profession can be elevated. 
Creating a specific platform for pro-
fessional use can increase users’ per-
ceived usefulness and satisfaction. 
 
2. Suggestion on technology man-
agement of waterskiing sports educa-
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tion. The Internet, information sys-
tems, big data, technology manage-
ment, etc. have all become important 
sports management trends in various 
advanced countries. According to the 
research results, users of a waterski-
ing information system all have used 
the Internet for learning and utilized 
relevant messages to enhance them-
selves and develop learning skills. 
Therefore, the development of mod-
ern waterskiing teaching and train-
ing, school waterskiing sports, na-
tional waterskiing sports, competi-
tive waterskiing sports, and commer-
cial waterskiing sports in the future 
will be fully dependent upon water-
skiing sports educators’ new model 
of “technology-based teaching mate-
rials and teaching methods,” as well 
as technology management and ap-
plication of a waterskiing informa-
tion system.  
  
 Therefore, based on the re-
search results of the correlation 
among confirmation, perceived use-
fulness, and satisfaction, this study 
suggests that “vertical development” 
is required for a waterskiing infor-
mation system: school waterskiing 
courses should be digitalized and 
graded. Moreover, “knowledge 
power” should be developed to en-
hance the brand and education of in-
formation and to improve the con-
firmation of student and public users.  
 
 For “virtual union:” industries 
should be combined with commer-
cial models, and teaching materials 
and products should be classified and 
integrated to help combine online 
virtual teaching with physical stores 
so as to popularize the market of wa-
terskiing sports in the aspects of life 
and services. For “cross-border de-

velopment:” the system should be 
combined with the diversity of com-
petitive waterskiing sports, and na-
tional players and professional play-
ers should be hired as faculties 
within the information system plat-
form. Moreover, activities or teach-
ing should be regularly provided at 
waterskiing clubs in order to under-
stand waterskiing sports participants’ 
actual needs and motivations, solve 
their problems, develop affections, 
and expand the potential market 
population, which would then in-
crease the reputation and usage of 
the information system platform. In 
the future, work opportunities can be 
further developed on the market for 
sports coaches to create and promote 
the overall environment and indus-
trial chain of national or enterprise 
organizations in waterskiing sports.  
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Abstract 
 

The traditional 5-point Likert scale facilitates only addition, but not multiplication or 
division. To address this drawback, Bao et al. (2015) proposed the “experts weight-
ing method” but omitted a theoretical proof of the method. This study aims to vali-
date the experts weighting method and thus establish its rationality by incorporating 
a 100- point Likert scale into this method to reduce the limitations of the traditional 
5-point evaluation system. The experts weighting method was used to determine the 
importance score between variables; then, “mathematical induction” was applied to 
prove that when the scores of all the variables are equal, the score with a higher vari-
ance signifies lower importance, thus proving the innovative experts weighting 
method. The results revealed that the 5-point evaluation system was improved by 
introducing a 100-point Likert scale. In addition, comparing the multiplication rela-
tionship between variables and evaluating the internal variance demonstrated the 
degree of importance between variables. Therefore, the proposed method could be 
used for sorting the variables according to importance; hence, the experts weighting 
method can be used to increase the efficiency for evaluating discrimination. 
 
Keywords: experts weighting method, Likert scale, mathematical induction
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Introduction 
 

 The Likert Scale is the most widely 
used approach in survey research, but 
several researchers showed it has draw-
backs. Gliem, J and Gliem, R (2003) 
claimed that the Likert scale could only 
differentiate high and low scores; thus, 
because the scores were not precise, 
they could not be used for comparison. 
Jamieson (2004) proposed that, be-
cause the Likert scale could not reveal 
the importance distribution of values, 
its mean and standard deviation could 
not be used as the basis for sorting. 
Gardner and Martin (2007) claimed that 
the Likert scale was only suitable for 
sorting and that the values did not have 
any significant meaning. Norman (2010) 
proposed that the Likert scale could be 
used for sorting but that it is unsuitable 
for statistical analysis. Li (2013) pro-
posed that, because of the equal inter-
vals, the Likert scale may distort the ob-
tained information. Sullivan and Artino 
(2013) proposed that the Likert scale 
could sort within a certain range but that 
the values assigned to the response do 
not exhibit a multiple relationship. Hart-
ley (2014) proposed that a Likert scale 
could be used for sorting; however, the 
mean and standard deviation could not 
be used as basis for other analyses.  
 
 To deal with the limitations of 
Likert scale, Bao et al. (2015) proposed 
the innovative experts weighting 
method. To perform this method, experts 
are invited to evaluate variables based 
on their professional knowledge and as-
sign an importance score to the variables 
using a 5-point Likert scale. The impor-
tance scores are then aggregated to ob-
tain an importance analysis for each 
variable. 
 

 The following application of the 
Likert scale was made on the basis of 
the aforementioned studies: 
 
 Suppose, experts use the 5-point 
Likert scale for evaluation scores, then 
the five intervals would be the intervals 
between the scores 1, 2, 3, 4, and 5. If a 
100-point scale is employed, then divid-
ing the scale into five equal intervals 
would provide intervals of 1–20, 21–40, 
41–60, 61–80, and 81–100. 
 
 Suppose that Expert A gives vari-
able A a score of 21 and variable B a 
score of 18, and that Expert B gives the 
variable A a score of 32 and variable B a 
score of 40. These two evaluations could 
result in the following scenarios: 
 
(1) Using the traditional Likert scale, the 
total scores for variables A and B are 4 
and 3, respectively. If the 100-point 
scale was used, then these scores would 
be 53 and 58, respectively. The results of 
the two methods of evaluation differ 
considerably, and their importance val-
ues are opposite. Therefore, the tradi-
tional Likert scale could only reveal an 
approximate evaluation of each variable; 
further examination would reveal irra-
tional phenomena. 
 
(2) Using the traditional Likert scale, if 
the aggregate scores of variables A and 
B are equal, their importance values 
could not be differentiated. Because the 
100-point scale facilitates addition, sub-
traction, multiplication, and division, the 
scores for the two variables can be com-
pared using this method, and the vari-
ance of each variable could also be 
computed. If two variables have the 
same total score, their importance values 
could be determined on the basis of the 
variance. 
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 To amend the shortcoming of the 
5-point Likert scale, which permits 
only addition but not multiplication or 
division, this study employed a 100- 
point evaluation scale, and experts were 
requested to evaluate the importance of 
each variable with 1 as the base to form 
a matrix β . Then, matrix X  was 

formed by applying the scoring criteria 
with a maximum of 100 points. By 
multiplying matrices β  and X , the 

importance matrix T of each variable 
was obtained. The degree of “override” 
of variable i over variable j  is then 

obtained from matrix T  by dividing 
the importance of i by the importance of 
j . If s variables were assessed, s such 

ratios would be obtained. Thus, the 
mean importance of variable i is calcu-
lated as follows. Divide variable j  from 

matrix T by i  to obtain the s relative 

importance values of matrix 
∧

T  for 
nsi ...,1,j,...,1 == ， '; then, aggregate 

the elements in the nth columns of 

these s matrices 
∧

T , sort them according 
to the matrix *T , and transpose the 

matrix into matrix rT . Then, use 

*T / rT  to obtain r
TT * . r

TT *  can 
subsequently be used to determine the 
mutual override relationships between 
variables. The results showed that the 
proposed experts weighting method 
could not only amend the shortcomings 
of the 5-point Likert scale method, but 
also illustrate the multiple relationship 
of each variable and provide a more 
comprehensive evaluation of each vari-
able on the basis of internal variance, 
thus enhancing the discrimination be-
tween variables. This paper is divided 
into five sections. Section 2 introduces 
the experts weighting method. Section 
3 introduces the proposed proof and 
application of the experts weighting 
method, including the improvement of 

the traditional Likert scale through 
mathematical induction to prove the 
sorting basis for sorting the variables’ 
importance values when their total 
scores are the same. Section 4 illus-
trates the proof, and conclusions are 
drawn in Section 5. 
 

Experts Weighting Method 

 

 Bao et al. (2015) proposed the ex-
perts weighting method, in which rep-
resentative, authoritative, earnest, and 
responsible experts who were familiar 
with the scoring criteria conducted 
evaluations and provided appropriate 
scores within the specified range. In 
this method, a score is assigned to rep-
resent the importance of a variable ac-
cording to the evaluation by experts on 
the basis of their professional knowl-
edge; then, the importance of each 
variable i is divided by the importance 
of another variable j  to obtain the de-

gree of override of variable i over vari-
able j . Suppose that the total number 

of variables is s; then, the number of 
ratios would also be s, and thus the 
mean importance of variable i could be 
estimated. 
 
 Override is defined as follows: 
The ratio of the importance values of 
variables i to j  is called the override of 

variable i  over variable j .  

 
 According to this definition, if the 
override of variable i over variable j  is 

higher than 1, then the importance of 
variable i is higher than that of vari-
able j ; conversely, if the override of 

variable i over variable j is less than 1, 

then the importance of variable i is 
lower than that of variable j  The im-

plementation steps are described as fol-
lows: 
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1. Request that n experts rate the im-
portance values of s variables using the 
5-point Likert scale and construct the 
importance matrix I as follows:  
 
 
 
 
 
 
 
 
 
2. Divide the variables in row j  of ma-

trix I by variable i from the other rows 
to obtain s relative importance matri-
ces. After aggregating the elements of 
the n columns of these s matrices, sort 
them to form matrix T as follows: 
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The elements in the first column of T 
are the sums of the columns obtained 
after dividing the elements in the first 
column of Matrix I by the sum of the 
other rows; the data for other columns 
were derived similarly. The values 
given by 

ijt in each row signify the im-

portance ratio of the ith variable to 
the j th variable. A higher 

ijt indicates a 

greater degree of override of the i th 
variable over the j th variable; and 

rjt signified the degree of “override” of 

the r th variable by the j th variable, a 

larger 
rjt signified that the importance 

of the j th variable was higher than that 

of the r th variable. 

3. Because the r th variable has some 
degree of override (

rjt ) over the j th 

variable, there is also a degree of over-
ride (

jrt ) by the j th variable. Thus, in 

the vector 

 〔 nnsi
t

t

t

t

t

t

si

is

i

i

i

i ,...,1,,...,1,,...,,
2

2

1

1 == 〕, 

each element is expressed as the degree 
override of variable i  over variable j  

divided by the degree of variable i being 
overridden by variable j  The sum of 

the elements in the i th row signifies 
relative importance of the i th variable 
in comparison with the other variables. 
 

Proof and Application of the Experts 

Weighting Method 

 
 The experts weighting method pro-
posed by Bao et al. (2015) used the tra-
ditional Likert scale to establish a ques-
tionnaire and analyze the importance of 
each question. However, the traditional 
Likert scale yielded identical values for 
the attitude measured for each variable. 
Aggregating the raters’ importance 
scores for a variable provided its degree 
of importance. To enable the rated 
scores to be used for addition as well as 
multiplication, a small alteration was 
made to the Likert scale method. When 
a survey on the importance of the vari-
ables was conducted, the respondents 
assigned an importance weight to the 
variables (Table 1) and rated the impor-
tance on a 100-point scale. The respon-
dents could give the variables an ap-
propriate score at their discretion, ena-
bling respondents to rate the variables’ 
degrees of importance more freely and 
appropriately. Thus, the importance 
ratings provided by the respondents 
were more accurate.
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Table 1: Experts’ Importance Values for Hygiene, Transport, Ambience, and Taste, 
With Price as the Base 

 
Experts Price Hygiene Transport Ambience Taste 

1 1 1.1 1.1 0.9 1.1 

2 1 1.2 1.1 1 1 

3 1 1.1 1.2 1.2 1.1 

4 1 1 1.1 0.9 1.1 

5 1 1.2 1.1 1.2 1.1 

6 1 1.1 1.1 1.1 1.2 

7 1 1.2 1.1 1.1 1.2 

8 1 1.2 1.1 1.2 1 

9 1 1.1 1.2 1.1 1.1 

10 1 1.1 1.2 1 1 

 
 

Alteration to the Traditional Likert 

Scale Evaluation 
 
 Most studies that have discussed 
and analyzed the importance values of 
variables have considered the tradi-
tional Likert scale to be the simplest 
method. In this method, the experts’ 
scores for the variables are aggregated, 
and the importance of a variable is de-
termined according to this aggregate: 
the higher the aggregate, the higher the 
importance. Although this type of 
evaluation method is straightforward, it 
has the following shortcomings: 
 
(1) Because the traditional Likert scale 
supports only addition and not multi-
plication, this type of scale is also 
known as an aggregate scale. There-
fore, a comparison of the aggregate 
scores of variables A and B enables 
only an approximate distinction be-
tween high and low scores; the relative 
importance of these two variables could 
not be measured using this method. 
 

(2) If the aggregate scores of numerous 
variables were often identical, then this 
evaluation method could not effectively 
compare the degrees of importance of 
the variables. 
 
(3) Aggregating the scores yields only 
the mean, and the variables’ internal 
variance cannot be obtained. If the 
mean difference is not large, then the 
variance would affect the importance of 
the variable. 
 
 To enhance the accuracy of impor-
tance evaluation for variables and to 
enable the scores on the scale to be ag-
gregated as well as multiplied, this 
study introduced an enhanced evalua-
tion method. Representative, authorita-
tive, earnest, and responsible experts 
who were familiar with the evaluation 
criteria evaluated the importance of the 
variables by providing an appropriate 
score within a specific range. The ex-
perts were asked to assign a weight to 
the importance of the variables to con-
struct matrix β . Then, the experts rated 

the importance of the variables by as-
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signing them an appropriate score 
based on the 100-point scale. These 
score were used to construct matrix X , 
and the variables in β  were multiplied 

with those of X  to obtain matrix T . 
 
 The following scenario was pro-
posed: the manager of a restaurant 
wanted to evaluate the importance con-
sumers attach to price, hygiene, trans-
port, ambience, and taste. The follow-
ing steps are performed to provide this 
information: 
 
Step 1: Invite 10 experts to rate the im-
portance of hygiene, transport, ambi-
ence, and food with price as the base. 
The ratings are shown in Table 1. 
These ratings are used to form matrix 
β . 
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1.19.01.111
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111.12.11

1.19.01.11.11

β
 

Step 2: Ask the experts to rate price on 
a 100-point scale according to their 
professional knowledge (Table 2). 
These ratings are used to form matrix 
X . 
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Step 3: With price as the base, multiply 
the matrix β  variables with those of 

matrix X . The multiplication signified 
by “ o ” is not typical matrix multiplica-
tion but the corresponding element 
multiplication of the elements of X  
with the elements of each row of β . 

The product, matrix T , represents the 
importance of each variable. 
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6.836.832.916.8376

574.687.624.6857

6.698.638.636.6945
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9.868.949.868.9479

8.632.528.635858

8.636.696.698.6358

73733.806.8773

8.632.528.638.6358

βoXT

 

 
 The result not only illustrated the 
strengths of the relationships between 
variables but also confirmed the pres-
ence of multiple relationships. Addition-
ally, mathematical induction was applied 
to prove that the degree of importance 
decreased with an increase in variance 
between variables. 
 

Mathematical Induction 

 

 During the experts’ evaluation, the 
same aggregate could be obtained for 
numerous variables. This study em-
ployed the variance of each variable to 
reveal its implications. Theorem 1 dem-
onstrates that the importance values of 
variables with the same aggregate are 
related to their variances. 
 
Before proving Theorem 1, the defini-
tion of ideal variable is provided as fol-
lows: 
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Table 2. Experts’ Ratings of Price on A 100-point Scale 
 

 1 2 3 4 5 6 7 8 9 10 

Price 58 73 58 58 79 58 58 57 76 75 
 
 
Definition: The ideal variable is a vari-
able for which all experts provided an 
identical importance score; that is, all 
experts shared the same opinion on the 
importance of the variable. 
 
Theorem 1: When the aggregate im-
portance score of variables A and B are 
identical, but the variance of the im-
portance scores of A is higher than that 
of B, then A is less important than B. 
 
Proof: Assume that n experts provide 
importance scores for A and B, given 
by naaaa ,....,,, 321  and nbbbb ,...,,, 321 , 

respectively, that the variance of A is 
greater than the variance of B, and that 
the mean score a  of A is equal to the 

mean score b  of B. 
 
 If the importance scores of A and 
B are rearranged in descending and 
ascending order, respectively, (i.e., 

nn bbbbaaaa ≤≤≤≤≥≥≥≥ ...;... 321321

), then, according to the assumption of 
Theorem 1,  
 

>−++++ )...( 222
3

2
2

2
1 anaaaa n    
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1 ... bnbbbb n −++++ ). 

 
That is, 
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1 >−++−+−+− nn babababa

 
Next, assume that an ideal variable was 
given an importance score of q by all 
experts. Then, when its mean 

baq ==  is divided by the importance 

scores of A and B, the relative scores  
 

 
 
of the ideal variable to A and B are 
given as follows: 
 

na

q
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q
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321

 and 
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b
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,...,,,
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, respectively. Thus, 

(1) can be demonstrated through 
mathematical induction.  
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1. When n = 1, because a1

2 = b1
2, 
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> ; thus, (1) holds. 

 

2. Suppose (1) holds for n = k. Thus, 
when 
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3. When n = k + 1, suppose that the 
aggregate scores of A and B are identi-
cal; then, 

0)(,...,)()()( 11111 <−<<−<−<− +++ babababa kkkkkk
. 

 

Thus,  
0)( 11 <− ++ kk ba , 

 

and hence, 

11

11

++

>
kk ba  

 
and  
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)
11

...
111

()
11

...
111

(
13211321 ++

+++++>+++++
kkkk bbbbbaaaaa

 

Therefore, (1) holds. 
 
4. On the basis of mathematical induc-
tion,  

 
11

...
11111

...
111

13211321 ++

+++++>+++++
kkkk bbbbbaaaaa

holds for any natural number n. 
 
 The proof of Theorem 1 indicates 
that, comparing the scores of an ideal 
variable with those scores of A and B 
would result in the following aggregate 
score: 
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In (2), (
11

...
+

+++
kk a

q
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q

a

q
) compares 

the scores of the ideal variable with 
those of A. The result is greater than 
the scores of ideal variable divided by 

those of B (  ...
11 +

+++
kk b

q

b

q

b

q
). On the 

basis of comparison with the ideal 
variable, the importance of A was 
lower than that of B. Thus, the theorem 
is validated. 
 
 The proof for Theorem 1 reveals 
that, the aggregate importance scores 
of each variable and its internal vari-
ance should be considered. That is, 
when the aggregate scores of the vari-
ables are identical, the variance of the 
scores should be computed. Those with 
higher variance had lower importance 
than those with lower variance. Section 
4 provides an example to illustrate the 
experts weighting method. 
 

Example 
 
 This section employed the matrix 
T obtained in Section 3. The impor-

tance evaluations of the variables are 
collated as shown in Table 3. 
 
 By overriding the variables, the 
aggregate scores of the variables were 
determined. The transpose of the ma-
trix of these aggregate scores was then 
obtained. Dividing the aggregate 
scores by the transpose matrix of the 
aggregate scores yielded the mutual 
override relationships between the 
variables. In Table 3, the aggregate 
scores of Hygiene and Transport were 
identical; however, their variances 
were calculated as 155.46325 and 
146.6077, respectively. Then, the over-
ride relationships between these vari-
ables revealed that the importance of 
Hygiene, which had a higher variance, 
was lower than that of Transport. Thus, 
this is an application of Theorem 
1.Thus, the relative importance rela-
tionships between the variables not 
only enabled comparisons of their 
scope but also the implementation of  
multiplication and division calcula-
tions. The multiple ratios between the 
variables could also be compared. This 
is the proposed improvement on the 
traditional Likert scale method. How-
ever, because equal score situations 
may still arise using this method of 
evaluation, the proposed experts 
weighting method employs mutual 
override relationships to calculate the 
scores of each variable in order to en-
able a clearer depiction of the degrees 
of importance of the individual vari-
ables. Additionally, the evaluation of 
the mutual override relationships be-
tween variables in reveals that con-
sumers assigned the following order of 
importance to the five factors for the 
restaurant: Transport > Hygiene > 
Taste > Ambience > Price. 
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Table 3. Importance Evaluations Based on the 100-point Evaluation Scale 
 

Experts Price Hygiene Transport Ambience Taste 

1 58 63.8 63.8 52.2 63.8 

2 73 87.6 80.3 73 73 

3 58 63.8 69.6 69.6 63.8 

4 58 58 63.8 52.2 63.8 

5 79 94.8 86.9 94.8 86.9 

6 58 63.8 63.8 63.8 69.6 

7 45 69.6 63.8 63.8 69.6 

8 57 68.4 62.7 68.4 57 

9 76 83.6 91.2 83.6 83.6 

10 75 82.5 90 75 75 

Total 650 735.9 735.9 696.4 706.1 
 
 

Conclusions 
 
 Bao et al. (2015) proposed the ap-
plication of the experts weighting 
method but omitted an adequate proof 
of the theory. This study employed a 
100- point Likert scale evaluation 
method to improve the traditional 5-
point Likert scale, which facilitated 
only addition but not multiplication or 
division. 
 
 To construct and consolidate the 
theory of the proposed method, this 
study applied mathematical induction 
to prove that, during the evaluation of 
the importance of each variable, the 
aggregate scores and internal variance 
of the variables must be considered. 
That is, when the aggregate scores of 
the variables are equal, the variances of 
the variables should be calculated; 
then, a higher variance signifies less 
importance. Thus, the 100-point ex-
perts weighting method could be used 
to compare the scope of the scores and 
the multiple relationships between the  
 

variables; the degree of importance 
between the variables can be obtained 
through the evaluation of internal vari-
ance. The results demonstrated that the 
aggregate scores for Hygiene and 
Transport for the restaurant were 
equal. After calculating the variances 
of Hygiene (155.46325) and Transport 
(146.6077), the various override rela-
tionships indicated that the importance 
of Hygiene, which had higher variance, 
was lower than that of Transport. Thus, 
the degrees of importance of the vari-
ables were demonstrated through the 
evaluation of internal variance, which 
is the application of Theorem 1. Thus, 
the importance levels of the variables 
could be used for sorting the variables, 
and the experts weighting method en-
hanced the efficiency of discrimina-
tion. In summary, a scientific or 
evaluation method was used to alter 
the method for the evaluation of the 
degrees of importance of variables. 
Further studies are required to enhance 
the efficiency discrimination between 
variables.
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Abstract 
 
 In this study, ADDIE was used to design the disaster education e-book and 
Smart Apps Creator was used to produce the ebook. The research method was quasi-
experimental research.27 elementary students participated in the experimental group 
and 38 were in the control group. The students in the experimental group learned dis-
aster education by reading e-book while the ones in the control group learned by read-
ing texts on paper version. Differences and changes in the disaster knowledge, atti-
tudes, and skills between the two groups were discussed. The research indicated the 
following results and findings:1. The use of ADDIE in designing and making disaster 
education e-book was practical.2. The use of e-book was helpful for broadening 
school children’s knowledge of disaster education.3. The use of disaster education 
ebook had no remarkable influence on promoting schoolchildren’s attitudes or skills 
of disaster education.4. School children showed positive attitudes towards learning 
disaster education by reading disaster education ebooks. 
 
 According to the results of the study, disaster education ebooks are supposed to be 
implemented with disaster activities. The broadening and deepening of disaster educa-
tion ebooks as well as the involvement of qualitative research can be considered in 
future studies. 
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Introduction 

 
 All manuscripts must be in Eng-
lish, also the table and figure texts, oth-
erwise we cannot publish your paper. 
Because of global climate change, se-
vere natural disasters such as rainstorms, 
earthquakes, and tsunamis have become 
increasingly frequent, causing ever 
greater losses in lives and properties. 
Consequently, public disaster-prevention 
awareness has increased. 
 
 The World Disaster Reduction 
Campaign of the United Nations pro-
moted a project named Disaster Risk 
Reduction Begins at School between 
2006 and 2007, foregrounding the im-
portance of implementing disaster pre-
vention education in schools [1]. In 
2004, the White Paper on Education of 
Disaster Prevention published by the 
Taiwan Ministry of Education (MOE) 
indicated that disaster prevention educa-
tion emphasizes actual actions, of which 
increasing disaster-related knowledge is 
also a key point [2]. More implementa-
tion strategies were proposed in “Strate-
gies of the Implementation of Disaster 
Prevention Education,” such as stren- 
gthening the idea of and knowledge on 
disaster prevention and relief education, 
accumulating knowledge on disaster 
prevention and relief, developing disas-
ter prevention education courses and 
teaching materials, and promoting the 
idea of disaster prevention education [3]. 
  
 In addition to establishing campus-
wide disaster warning and notification 
mechanisms, propaganda on earthquake, 
fire, and other disaster prevention educa-
tion and school-wide evacuation drills  

 
have also been implemented. However, 
besides providing formal courses, ele-
mentary and junior high schools are re-
quired to promote and advocate addi-
tional information and procedures. The 
time that can be allocated to disaster 
prevention education is very limited. 
 
 The prevalence of the internet and 
mobile devices in recent years has 
changed people’s living habits as well as 
the methods of learning and data re-
trieval. Consequently, digital learning 
has also been applied in education. In 
recent years, using multimedia eBooks 
to effectively communicate learning 
content and enhance learning motivation 
has become widely researched in popu-
lar science and science education [4]. 
 
 If disaster prevention education 
materials can be implemented in interac-
tive eBooks, teachers can implement 
disaster prevention education in formal 
course sessions, and students can study 
these materials by themselves when in-
class disaster prevention education is not 
provided because of limited time. In ad-
dition, the interactive reading interface 
of eBooks can enhance students’ learn-
ing interests. 
 
 This study created a disaster pre-
vention education eBook to develop dis-
aster prevention knowledge, attitudes, 
and skills of elementary school children 
by encouraging students to read the pro-
posed eBooks. Consequently, this study 
investigated the following questions: 
 
1. How can disaster prevention 
eBooks that use the analysis, design, de-
velopment, implementation, and evalua-
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tion (ADDIE) instructional design 
model be created with the Smart Apps 
Creator software? 
 
2. What are the influences of reading 
disaster prevention eBooks on elemen-
tary school students regarding their dis-
aster prevention knowledge, attitudes, 
and skills? 
 

Literature Review 
 

Current status of domestic and interna-

tional disaster prevention education 

  
 Chiang (2004) noted that the key 
points of US public disaster-prevention 
education are disaster awareness, com-
munity integration, preparedness prior to 
the occurrence of a disaster, and the 
provision of technical information and 
emergency response plans. The disaster 
prevention education of current students 
is implemented by their affiliated 
schools. Governmental departments, 
academic research units, and other disas-
ter relief- emergency response organiza-
tions assist in designing the content of 
related courses [2]. In terms of disaster 
prevention training of education person-
nel, the United States emphasizes pro-
fessional training, and dedicated agen-
cies are responsible for such training and 
education. Moreover, according to the 
reviewed criteria, the trainees must pass 
related tests to pass the course or obtain 
related certificates [5]. 
 
 For disaster prevention education 
implemented at the school level, prepar-
edness prior to the occurrence of a disas-
ter and response measures are the two 
essential educational points advocated in 
Japan [2]. Chen (2013) investigated 
Japanese citizens’ attitudes toward and 
preparations for natural disasters and 

found that disaster prevention strategies 
are promoted as early as the preschool 
period. Evacuation training is conducted 
in kindergartens approximately once per 
month to teach young children evacua-
tion principles of “no speaking, no run-
ning, and no pushing” [6]. Wang (2010) 
also indicated that in Japan, disaster pre-
vention education is included in formal 
curriculum guidelines; consequently, 
disaster prevention courses that corre-
spond to student age have been devel-
oped [7]. 
 
 In the United Kingdom, disaster 
prevention education is incorporated in 
curriculum standards, focusing on hu-
man factors and behaviors as well as an 
analytical review of natural disasters. In 
Australia, school education is employed 
as a medium for realizing the strategic 
objectives of disaster prevention educa-
tion. Disaster effects and disaster pre-
vention messages are integrated in 
school curricula to enhance the aware-
ness of the community regarding disas-
ter prevention and preparation [2]. 
 
 In terms of the implementation of 
disaster prevention education in Taiwan, 
the MOE has invited academic institu-
tions with experience in disaster preven-
tion and relief to jointly implement pro-
jects such as “Disaster Reduction Educa-
tion” (2003–2006), “Technological Dis-
aster Prevention Education and Subsoil 
Experiment Research and Development 
Programs” (2007–2010), and the “On-
campus Disaster Prevention Facility 
Project” (2011–2014). These projects 
were expected to develop disaster pre-
vention knowledge, attitudes, and skills 
in students and teachers, thereby ensur-
ing that students of every age group 
would receive disaster prevention educa-
tion to further strengthen the disaster 
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prevention capacities of society. Disas-
ter-prevention education has been pro-
moted through a progressive process in-
volving talent cultivation, development 
of teaching materials, and the establish-
ment of localized disaster-prevention 
campus environments, eventually form-
ing a network of disaster preventive 
campuses. Currently, the “School Disas-
ter Prevention and Climate Change Ad-
aptation Education Promoting Pro-
grams” are being implemented (2015– 
2018) to enhance the disaster prevention 
literacy of all citizens in various aspects 
[8]. 
 

Research Directions of Disaster  

Prevention Education in Taiwan.  
 

 Disaster prevention education in 
Taiwan comprises three directions: 
 
 The first direction involves devel-
oping and analyzing standards or scales 
of disaster prevention knowledge, atti-
tudes, or skills. For example, Liao 
(2006) developed scales of preventive 
disaster education for grade 1–9 students 
[9], and Liao (2011) assessed the per-
formance of primary school students in 
terms of disaster prevention skills [10]. 
  
 The second direction involves dis-
cussing the effects of different teaching 
methods on students’ disaster prevention 
knowledge, skills, and attitudes. For in-
stance, Hsu, Wu, and Wang (2009) in-
vestigated the effect of a learner- cen-
tered teaching program of debris flow 
disaster prevention for students in higher 
grades at primary school [11], and Chen 
(2014) proposed the research and crea-
tion of an educational game related to 
disaster prevention [12]. 

  

 The third research direction in-
volves disaster prevention education pro-
jects that apply computers and other mul-
timedia tools. For example, Chen (2006) 
recruited third grade students for examin-
ing the effects multimedia- assisted seis-
mic hazard mitigation instructions [13]. 
Wang (2010) recruited fifth grade stu-
dents at an elementary school in New 
Taipei City for examining the effects of 
disaster prevention education with Web-
Quest [14]. 
 
 The present study used eBooks to 
promote disaster prevention education; 
therefore, it should be categorized in the 
third direction, namely studies that apply 
computers and other multimedia tools. 
Applications of Multimedia eBooks in 
Education. Most Taiwanese studies on 
the influences of multimedia eBooks on 
students’ learning motivation have re-
ported positive and significant results. 
Cho (2013) indicated that students ex-
hibited higher learning motivation when 
using multimedia materials than when 
using printed materials [4]. Other studies 
have found that integrating eBooks into 
teaching enhances student learning. Su 
(2013) claimed that using e-diaries im-
proved students’ diary writing ability, 
thus enhancing students’ competency in 
writing [15]. In addition, teaching de-
signs that properly incorporate eBook 
properties can improve student learning 
in various fields. For example, Yu 
(2014) applied eBooks in a math unit, 
“Volume and Volume” [16], whereas 
Wu used eBooks in elementary school 
arts and humanities courses [17]. Con-
sequently, the present study created a 
disaster prevention education eBook on 
the basis of appropriate teaching and 
eBook design with the intention to im-
plement the proposed eBook in class-
room education. 
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 In the Taiwan e-Learning and 
Digital Archives Program, e-learning is 
defined as learning activities conducted 
online or offline by using digital tools 
and wired or wireless internet to obtain 
digital teaching materials. According to 
this definition, learning using eBooks 
can be regarded as a form of e-learning. 
The purpose of e-learning is to provoke 
learners’ interests in conducting subse-
quent learning activities. Therefore, user 
acceptance is a key factor. With the 
technology acceptance model (TAM), 
Davis (1989) asserted that external fac-
tors can affect users’ personal beliefs, 
which further influence the users’ atti-
tudes, intentions, and eventually their 
utilization of information systems. Per-
sonal beliefs in the TAM include the 
dimensions of perceived ease of use 
(PEU) and perceived usefulness (PU) 
[18].  
 
 The present study also analyzed 
the students’ intention to use the eBook 
according to these two dimensions. On 
the basis of the aforementioned studies 
and the aim of the present study to im-
plement disaster prevention education, 
an eBook comprising textual descrip-
tions and images was created to form an 
interactive interface and assist in devel-
oping students’ learning interests. In ad-
dition, PEU was considered when creat-
ing the eBook to reduce the time the 
students’ would have to spend on learn-
ing to operate and use the interface so 
that the students can focus on learning 
the content. 
 
Research Methods, Steps, and Analyses 
 

Design of the eBook 
 
 This study applied the ADDIE in-
structional design model to design the 

disaster prevention eBook. The design 
steps are presented as follows. 
 
 First, information and materials 
relevant to disaster prevention education 
were collected, disaster prevention 
knowledge and literacy that students in 
the third to sixth grade should possess 
were analyzed, and the functions and 
advantages of the eBook creation soft-
ware Smart Apps Creator were explored. 
In this study, the eBook was used as a 
supplement to the disaster prevention 
education provided in schools. To en-
able students to read the eBook by them-
selves and apply the disaster prevention 
knowledge they learned to their lives, 
the data collected mainly consisted of 
the content of disaster prevention educa-
tion for third graders and fourth graders; 
a portion of the content of disaster pre-
vention education for fifth graders and 
sixth graders was included as supple-
mentary content, in which the relatively 
difficult theoretical content (e.g., causes 
for typhoons and factors for fire acci-
dents) were omitted. Because of the stu-
dents’ limited concentration in reading, 
the eBook was expected to be read in 
15–30 min; therefore, the eBook was 
restricted to contain approximately 20 
pages. 
 
 The design of the disaster preven-
tion eBook was based on the premise 
that elementary school children should 
be able to finish the eBook in a short 
time. The content focused on three ma-
jor items promoted at school: the pre-
vention of damage caused by earth-
quakes, typhoons and floods, and fires. 
Appropriate images collected were in-
cluded in the eBook. In consideration of 
students’ limited concentration span, 
each page of the eBook contained read-
ing passages or interactive activities that 
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could be clicked on to enhance students’ 
concentration. 
 
 When developing the disaster pre-
vention eBook, the researchers first fa-
miliarized themselves with the functions 
of the eBook creation software, the 
Smart Apps Creator. Subsequently, the 
content of the disaster prevention educa-
tion teaching materials was produced. In 
addition, a few teachers and students 
who aided the research used the EBook 
in advance to ensure that other students 
could operate the eBook. 
 
 When the disaster prevention 
eBook was employed in the formal 
teaching experiment, the homeroom 
teacher of the experimental group dem-
onstrated how to use the disaster- pre-
vention eBook, thereby reducing the 
time required for students to learn how 
to use the eBook. When operational 
problems occurred, the homeroom 
teacher helped eliminate the problems to 
facilitate the progression of the reading 
activity. Finally, a posttest questionnaire 
was administered to the students. The 
results served as a user assessment of the 
disaster prevention eBook, which could 
also be applied as a reference for future 
revisions of the content and operations 
of the eBook. 
 

Research Participants 

 
 This study recruited students from 
the third to sixth grade at an elementary 
school in Changhua County, Taiwan as 
the research participants. The experi-
mental group comprised 27 students and 
the control group consisted of 38 stu-
dents; a total of 65 students participated 
in this study. The researchers selected 
school classes as the research partici-
pants by using purposive sampling. To 

maintain the research focus, influences 
of the digital learning gap caused by 
family background factors and the use 
frequency of information equipment 
were not discussed in this study. 
 

Experimental Process 

 
 This study adopted a quasi-exper-
imental method. Participants in the ex-
perimental group were provided with the 
disaster prevention eBook developed by 
the researchers (Figure 1). The eBook 
was designed using the ADDIE instruc-
tional design model. By comparison, 
participants in the control group were 
assigned to read identical content, ex-
cept that the content was edited in the 
form of textual descriptions and image 
captions, and was printed as hard copies 
to be distributed to the control group 
students (Figure 2). The proposed disas-
ter prevention education teaching mate-
rials focused on preventing damage 
caused by earthquakes, typhoons and 
floods, and fires.  
 
 The content mainly referred to dis-
aster prevention education teaching ma-
terials available on the Digital Platform 
for Disaster Prevention Education, MOE 
(Student Learning Manual of the Disas-
ter Prevention Teaching Materials  
for Grade 1–9 Curriculum) [8]. Other 
references for the disaster prevention 
eBook and its corresponding hard copy 
for reading as well as the pretest and 
posttest questionnaires included the 
Handbook of Reference for Responsive 
Procedures to Disasters, the White Paper 
on Education of Disaster Prevention for 
the standard on the disaster prevention 
literacy elementary school students 
should possess [2], and the Scales of 
Preventive Disaster Education for Grade 
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Figure 1. Interactive page of the disaster prevention eBook 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Hard copy of the disaster prevention education materials  
provided to the control group 

 
 
1–9 Students developed by Liao (2006). 
The experiment spanned approximately 
two weeks, which comprised a pretest, 
the experiment intervention (reading ac-
tivity of disaster prevention education 
materials), and a posttest. The pretest  

 
was implemented seven days prior to the 
reading activity. The experiment was 
conducted by the homeroom teachers of 
the tested classes during their class ses-
sions. The implemented time periods 
and the reading time allocated to the ex-
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perimental and control groups were 
identical. The posttest was conducted 
two days after the reading activity. 
Regarding the collection and analysis of 
statistical data, a pretest was adminis-
tered prior to the reading activity to 
evaluate students’ disaster prevention 
knowledge, attitudes, and skills. After 
the experiment intervention, a posttest 
was administered. The data obtained in 
the posttest were employed to analyze 
the effects of reading different presenta-
tions of disaster prevention education 
material, namely the disaster prevention 
eBook and its corresponding hard copy, 
on student knowledge and learning in-
terests concerning disaster prevention 
education. In addition, participants in the 
experimental group were asked to com-
plete an additional questionnaire on the 
use intention of the disaster prevention 
eBook; the results were employed to 
analyze the technology acceptance of 
eBook reading. 
 

Data Processing 

 

 The questionnaires were coded ac-
cording to the order in which they were 
returned. Because of the relatively small 
size of the research sample, the pretest 
and posttest questionnaires were coded 
in two digits, starting from “01.” Of the 
65 pretest questionnaires distributed, 64 
valid questionnaires were returned. All 
valid pretest questionnaires were coded 
from 01 to 64. All 65 distributed posttest 
questionnaires were returned valid; 
hence, they were coded from 01 to 65. 
After the questionnaires were coded, the 
information on the questionnaires was 
converted into numeric values and input 
into Excel spreadsheets. A quantified 
data analysis was performed using the 
statistics function of the Excel software. 
 

Verification and Discussion of  
Empirical Results 

 
 This study developed a disaster 
prevention eBook and investigated the 
effects of reading the disaster prevention 
eBook on elementary school students’ 
disaster prevention knowledge, attitudes, 
and skills. The results are discussed ac-
cording to the following aspects: the de-
sign and creation process of the disaster 
prevention eBook, the effects of differ-
ent modes of reading on students’ disas-
ter prevention knowledge, the effects of 
different modes of reading on students’ 
disaster prevention attitudes and skills, 
and student acceptance of reading the 
disaster prevention eBook. 
 
1. Design and Creation Process of the 
Disaster Prevention eBook 
 This study followed the ADDIE 
instructional design model to design the 
disaster prevention eBook. The design 
process is represented in the following 
steps: 
 
Analysis (A): Analysis of the disaster 
prevention knowledge and literacy. Con-
tent presented for each key disaster item 
is shown in Table 1. 
 
 Design (D): When designing the 
disaster prevention eBook, materials col-
lected were rearranged and focused on 
three key disaster items, namely earth-
quakes, typhoons and floods, and  
fires. The eBook was designed to be ap-
proximately 20 pages in length; each  
item accounted for six or seven pages. 
Because the Smart Apps Creator could 
be used to easily produce interactive in-
terfaces, the main design axis of the 
eBook involved creating interactions 
between words and images during op-
eration. 
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Table 1. Key Disaster Prevention Items And Their Related Content Presented  
In The Disaster Prevention eBook 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Development (D): When developing the 
eBook, audio and video files were de-
leted to maintain an eBook file size of 
approximately 100 Mb. 
 
Implementation (I): At the beginning of 
the eBook reading activity, the home-
room teacher of the experimental group 
explained the steps to install the eBook 
and precautions during operation to the 
class. The eBook reading activity  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
was 40 min long and comprised two 
steps: the teacher’s explanation of eBook 
installation and operation, and the stu-
dents’ operation for reading. 
 
Evaluation (E): The evaluation was con-
ducted using the students’ posttest ques-
tionnaire that they completed after read-
ing the disaster prevention eBook. The 
results can serve as references for revis-

Key disaster items 
Content presented in the 
disaster prevention eBook  

Earthquakes 

1. Causes of earthquakes 
2. Damage caused by 
earthquakes 
3. Evacuation and re-
sponse measures for earth-
quakes 
4. Disaster supply kit 

Typhoons and 
floods 

1. Typhoon forecasts 
2. Interpreting the mete-
orological data of typhoons 
3. Damage and influ-
ences caused by typhoons 
4. Disaster prevention 
and response measures for 
typhoons 

Fires 

1. Fire prevention 
2. Response measures 
for fires 
3. Methods for asking 
for help when trapped in a 
fire site 
4. Handling clothes that 
are on fire 
5. Escaping fire sites 
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ing the eBook and developing research 
suggestions. 
 
Effects of Different Modes of Reading on 

Students’ Disaster Prevention  

Knowledge.  
 

 The pretest and posttest question-
naires on disaster prevention literacy 
comprised 10 questions. Students gained 
one point for correctly answering one 
question; the total possible score was 10 
points. Of the 10 questions, four tested 
earthquake-related knowledge, three 
tested typhoon- and flood-related knowl-
edge, and four tested fire-related knowl-
edge. The total possible score was 10 
points. The students’ total score on the 
knowledge questions in the pretest and 
posttest questionnaires were compared. 
In the experimental group, the average 
total score improved from 7.41 to 8.26, 
exhibiting a rate of increase of 11.5% 
([8.26−7.41]/7.41 = 11.5%). In the con-
trol group, the average total score im-
proved from 7.68 to 8.34, reaching a rate 
of increase of 8.6% ([8.34−7.68] /7.68 = 
8.6%). The results verified that reading 
both the disaster prevention eBook and 
its corresponding hard copy enhanced 
students’ disaster prevention literacy. 
Furthermore, reading the disaster pre-
vention eBook generated a greater posi-
tive effect than did reading its corre-
sponding hard copy. 
 
Effects of Different Modes of Reading on 

Students’ Disaster Prevention Attitudes 

and Skills 
 
 For the attitude- and skill-related 
questions on the disaster-prevention lit-

eracy scale, a 5-point Likert scale was 
adopted for the assessment. The scale 
ranged from 5 (strongly agree) to 1 
(strongly disagree). Relatively high total 
or average scores entailed relatively 
positive disaster prevention attitudes or 
skills 
 
 The students’ total scores for the 
attitude-related questions in the pretest 
and posttest questionnaires were com-
pared. In the experimental group, the 
average total score dropped from 42.93 
to 42.00, exhibiting a rate of decrease of 
2.2% ([42.93−42.00]/42.93 = 2.2%); the 
standard deviation rose from 3.66 to 
4.91, representing an increased differ-
ence in disaster prevention attitudes. In 
the control group, the average total score 
rose from 42.93 to 42.00, exhibiting a 
rate of increase of 0.09% ([42.82−42.78] 
/ 42.78 = 0.09%); the standard deviation 
also increased from 5.16 to 5.26. The 
variation extent in the total score of both 
the experimental and control groups was 
not significant. This finding suggests 
that different modes of reading (i.e., 
reading the disaster prevention eBook or 
its corresponding hard copy) did not ex-
ert a positive effect on the students’ dis-
aster prevention attitudes. 
 
 The students’ total scores on the 
skill-related questions in the pretest and 
posttest questionnaires were compared. 
In the experimental group, the average 
total score rose from 41.81 to 41.93, ex-
hibiting a rate of increase of 0.3% 
([41.93−41.81]/ 41.81 = 0.3%). In the 
control group, the average total score 
rose from 42.68 to 43.76, exhibiting a 
rate of increase of 2.5% ([43.76−42.68] 
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/42.68 = 2.5%). For both group of stu-
dents, the total score for the skill-related 
questions increased slightly. Moreover, 
students who read the corresponding 
hard copy of the disaster-prevention 
eBook showed a slightly greater increase 
in scores than did students who read the 
disaster prevention eBook. However, the 
extent of score increase was not suffi-
ciently significant to suggest that reading 
the disaster prevention eBook or its cor-
responding hard copy improved stu-
dents’ disaster prevention skills; the 
finding did not evidently support that 
reading the corresponding hard copy ex-
erted a more satisfactory effect on im-
proving students’ disaster prevention 
skills than did reading the disaster-
prevention eBook. 
 
Student Acceptance of Reading the Dis-

aster Prevention eBook 

 
 The acceptance analysis on the dis-
aster prevention eBook was conducted in 
the present study by using the TAM 
model, which was developed in accor-
dance with previous research: students’ 
PU and PEU of digitalized teaching ma-
terial used in online courses (Chang, 
2002) [21] and the original questionnaire 
of the TAM model (Davis, 1989). A 5-
point Likert scale was adopted for the 
disaster prevention eBook use-intention 
questionnaire. The scale ranged from 5 
(strongly agree) to 1 (strongly disagree). 
The questionnaire comprised two dimen-
sions, namely PU and PEU. Of the re-
turned questionnaires, the average score 
of all items for the PU dimension was 
3.81; the average score of individual 
items ranged between 3.70 and 3.93. The 

results indicate that the students’ cogni-
tive and perceptive evaluations on the 
PU of the eBook were positive. For indi-
vidual items, the students’ perception 
scores on the item “eBooks rendered my 
learning activity relatively easy” were 
relatively low, indicated that the students 
had possibly encountered difficulties or 
inconveniences when reading or operat-
ing the eBook. The students’ perception 
scores were highest on the item “eBooks 
enabled me to acquire more learning 
content while maintaining the effects of 
learning,” indicating that the students 
considered reading eBooks helped them 
learn more content and maintained their 
learning performance. The students’ per-
ception scores on the item “eBooks can 
improve my learning outcome” were 
relatively low. Therefore, this study in-
ferred that learning disaster prevention 
knowledge by reading a disaster preven-
tion eBook does not enhance student 
learning. The average score of all items 
in the PEU dimension was 3.80; the av-
erage scores of individual items ranged 
between 3.70 and 4.00. The results indi-
cate that the students’ cognitive and per-
ceptive evaluations on the PEU of the 
eBook were positive. The students’ 
scores on the item “I accept using 
eBooks in learning activities” was the 
highest among all items, suggesting that 
the students accept using an eBook to 
learn about disaster prevention. How-
ever, the students scored relatively low 
on two items, “I think the eBook opera-
tion is easy to learn” and “I think eBooks 
are easy to use,” indicating that incon-
veniences remained in the operation of 
the proposed disaster prevention eBook.  
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 Because students required time to 
familiarize themselves with the interface 
of the eBook, their use intention was 
likely reduced. Inconveniences in the 
operation of the eBook also led to rela-
tively low scores on the item “eBooks 
rendered my learning activity relatively 
easy.” 
 
 Regarding the average scores of all 
items in the PU and PEU dimensions, 
the item “I accept using eBooks in learn-
ing activities” achieved the highest score 
(4.00). According to the demographic 
data of the students, this study inferred 
that their high acceptance of using 
eBooks in learning was likely due to 
their familiarity with information tech-
nology. However, other items such as 
“eBooks can improve my learning,” 
“eBooks rendered my learning activity 
relatively easy,” “I think eBook opera-
tion is easy to learn,” and “I think 
eBooks are easy to use,” had relatively 
low scores in students’ perceptions. To 
enhance students’ confidence and retain 
their use intention for eBooks, future 
revisions of the eBook should emphasize 
optimizing the user interface to enhance 
its user friendliness as well as improving 
the quality of the eBook’s content. 

 
Conclusions 

  
 On the basis of the research objec-
tives and questions investigated, the re-
search results and findings were com-
piled and summarized. Three conclu-
sions were reached: 1) Using the ADDIE 
instructional design model to design and 
create disaster prevention eBooks is fea-
sible. 2) Reading a disaster prevention 

eBook facilitates the enhancement of 
students’ disaster prevention knowledge; 
however, this behavior does not improve 
students’ disaster prevention attitudes 
and skills. 3) Students exhibit a positive 
attitude toward using eBooks to learn 
about disaster prevention. 
 
 The second conclusion of the pre-
sent study indicates that reading a disas-
ter prevention eBook facilitates the en-
hancement of students’ disaster preven-
tion knowledge, but does not improve 
students’ disaster prevention attitudes 
and skills; this conclusion is different 
from the those proposed by Chang 
(2012) and Chen (2006), who both main-
tained that digital learning methods fa-
cilitate the enhancement of students’ 
disaster prevention attitudes and skills 
[22] [13]. This inconsistency requires 
further investigation. 
 
 Koichi Shiwaku, Rajib Shaw, Ram 
Chandra Kandel, Surya Narayan 
Shrestha and Amod Mani Dixit  showed 
that current school disaster education  
which is based on lectures  can raise risk 
perception, but it cannot enable students 
to know the importance of pre-disaster 
measures and to take actual action for 
disaster reduction. Self education is ef-
fective for realizing the importance of 
implementing measures. Community 
plays the essential role for promoting 
students' actual actions for disaster re-
duction. Future disaster education in 
school should be active learning for stu-
dents. Continuous community involve-
ment is the most important factor for 
school disaster education [23]. This 
method will fill the theoretical and prac-
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tical gaps of elementary school disaster 
prevention education. 
 
 Finally, expanding the content of 
eBooks, adding video clips to eBooks, or 
using multiple methods to present the 
content of eBooks can enhance students’ 
interest in reading eBooks. These find-
ings can serve as references for refining 
and revising the proposed eBook for ap-
plication in disaster prevention educa-
tion. 
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Abstract 
 

Engaging in sustainability activities and their disclosures are common in the recent 
business setting around the globe. It is therefore vital to explore the consequences of 
sustainability disclosure. Consequently, the aim of this paper was to discover whether 
corporate sustainability disclosure has a potential impact on the market value in a de-
veloping country. The data was collected from 220 companies listed in the Colombo 
Stock Exchange (CSE) in Sri Lanka over a period of four years. Regression analysis 
was executed on the panel data to achieve the study objective. The results revealed a 
positive relationship between sustainability reporting (SR) and firm market value, ac-
cepting the value-enhancing theory. This finding suggests that investors pay a pre-
mium in the capital markets for firms that perform in an environmentally and socially 
responsible manner, compared to firms do not perform in a similar manner. This study 
contributes significantly to the extant literature by broadening the geographical con-
text, which generally has been excluded from corporate disclosure studies. 
 
Key words: corporate sustainability reporting, firm value, panel data, Tobin’s Q, 
value-enhancing theory 

 
Introduction 

 
 Scholars use corporate social re-
sponsibility (CSR)  and sustainability 
(and reporting) as interchangeable 
concepts (Montiel, 2008). The core 

underlying reason for SR is to convey 
to the public both the transparency and 
accountability of the firm in the con-
duct of its affairs (Godha & Jain, 
2015). Engaging in sustainability ac-
tivities can be a costly exercise for a 
firm (Bhatia & Tuli, 2015). Even 
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though sustainability information dis-
closure may prove costly to a firm in 
the short-run, it provides many benefits 
over the long-run. By engaging in CSR 
activities, a firm enjoys a set of direct 
and indirect benefits. A firm benefits 
directly in the shape of cost and risk 
reduction, while indirectly in the way 
of competitive advantages. In a wider 
sense, firms turn out to be more attrac-
tive to investors by exhibiting CSR 
(Carroll & Shabana, 2010). Further, 
there is evidence that SR improves in-
ternal processes, engages stakeholders 
and persuades investors, all of which 
contribute to enhance shareholders’ 
value in different ways (Godha & Jain, 
2015).  
 
 Firms eventually tend to disclose 
sustainability information voluntarily. 
Firms do this due to two reasons (De 
Villiers & Marques, 2016). The first 
reason is to conform to social expecta-
tions and thereby ensure continuous 
access to resources and markets (i.e. 
customer support, labor and financial 
capital). The second reason is to pro-
vide additional information that per-
mits capital market participants to 
more precisely assess firms’ financial 
forecasts and risk profiles, potentially 
leading to higher share price and 
higher firm value (Moser & Martin, 
2012). Consequently, SR firms are ap-
praised by capital market participants 
who will then appreciate that investing 
in SR is a strategy for obtaining busi-
ness legitimacy and also a method of 
creating value-relevant information 
(Lo & Sheu, 2007).  Accordingly, the 
objective of this study is to examine 
the association between SR and firm 
value. 
 

Literature Review 
 

 Social and environmental report-
ing as an additional disclosure mecha-
nism has attracted increasing interest 
from accounting researchers, due to the 
role that reporting plays in firm valua-
tion (Moser & Martin, 2012). SR is the 
outcome of investing a significant 
amount of resources and  therefore ex-
amining its value-relevance is impera-
tive (Kuzey & Uyar, 2017). Over the 
years, investors’ awareness of sustain-
ability as a viable corporate strategy 
has grown considerably. Investors, be-
ing the key stakeholders in firms, have 
a need for different types of informa-
tion. But research to date can show 
only limited evidence that shareholders 
recognize social, environmental and 
sustainability engagements as vital 
needs, particularly outside the USA 
(Yu & Zhao, 2015). Jo and Harjoto 
(2011) also emphasized that CSR has 
continued to be a highly interesting 
subject from the viewpoint of whether 
CSR investments are value-creating, 
value-destroying, or even value-
irrelevant. The debates about responsi-
bility reporting continue to grow with-
out reaching a clear consensus on its 
meaning or value.  
 
 In line with the literature, re-
searchers suggest that causality runs 
from SR to firm value. Alternatively, 
an argument about reverse causality 
direction, that is, from firm value to SR 
can be assumed. But, such an argument 
in reverse is less plausible since there 
is no theoretically sound argument that 
posits why firms with higher firm 
value would disclose greater sustain-
ability information. As in common 
with literature, researchers rely on the-
ory to provide the rationale for hinting 
at causality. The impact of SR on firm 
value is based on two alternative theo-
ries (Yu & Zhao, 2015). The value-
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enhancing (also known as the value-
creating) theory on sustainability con-
tends that integration of both environ-
mental and social responsibilities into 
corporate strategies and practices de-
creases firm risk, thereby promoting 
long-term value creation. Yu and Zhao 
(2015) documented that sustainability 
is emerging as a critical strategy for 
minimizing conflicts among various 
stakeholders, resulting in less risky 
corporate behavior and stable growth. 
Thus, the lack of a long-term view of 
environmental and social sustainability 
may limit a firm’s future growth op-
portunities. Besides, sustainability en-
gagement reduces the information 
asymmetry (Cho, Lee, & Pfeiffer, 
2013), which renders the firm less 
likely to engage in corporate tax ag-
gressiveness (Lanis & Richardson, 
2012). On the whole, sustainability en-
gagement helps firms to maintain their 
positions within the market on a long-
term basis, thereby opening the doors 
to better investment packages (Yu & 
Zhao, 2015). Thus, the value enhanc-
ing theory encapsulates the idea that a 
firm that discloses sustainability in-
formation will have a higher market 
value than a comparable nondisclosure 
firm. Supporting this view, Cheung et 
al. (2010) affirmed that there is a posi-
tive and significant relationship be-
tween SR and market valuation among 
Asian firms. Some other researchers 
also conclude that sustainability en-
gagement positively influence firm 
value (De Villiers & Marques, 2016; 
Jo & Harjoto, 2011; Lo & Sheu, 2007; 
Yu & Zhao, 2015).  By conducting a 
study based on the listed firms in Tur-
key’s emerging market, Kuzey and 
Uyar (2017) also declared that sustain-
ability disclosure proved value relevant 
in their research setting. The foregoing 
findings present sufficient evidence to 

support the view that being sustainable 
helps a firm to increase its value. 
 
 Opposed to this view, proponents 
of the value-destroying theory (also 
known as shareholder expense theory) 
suggest that switching from the pursuit 
of profit to ethical concerns can impair 
opportunities to maximize the share-
holders’ profit (Yu & Zhao, 2015). 
They believe that sustainability en-
gagement can lead to a diversion of 
resources and investment in other ac-
tivities that would not be in the best 
interests of shareholders. Based on this 
argument, implementation of sustain-
ability strategies may not be cost-
effective and therefore, it is more 
likely to diminish the value of a firm 
(Yu & Zhao, 2015). A similar idea was 
set forth by Barnea and Rubin (2010) 
using a US sample. They argued that a 
firm’s managers (and block holders) 
may tend to over-invest in social re-
sponsibility activities at the cost of 
shareholders for their private benefit 
and to build up their reputation as so-
cially responsible executives. Consis-
tent with this theory, Crisóstomo, 
Freire and Vasconcellos (2011) docu-
mented that CSR had a value-destroy-
ing effect in Brazil since a significant 
negative correlation between CSR and 
firm value was observed there. Caught 
between these two opposing argu-
ments, the researchers could not come 
up with a clear idea regarding the trend 
of the association between firm value 
and SR. Consequently, the following 
hypothesis is developed. 
 
H1. Sustainability reporting has a sig-

nificant impact on firm value 
 

Methods 
 

 The sample was comprised of 
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220 firms that were publicly listed on 
the CSE from 2012 to 2016, producing 
a total sample of 880 firm-year obser-
vations. The sample represented 81 
percent of the total population. The 
remaining 19 percent of firms was ex-
cluded because of missing annual re-
ports, incomplete information, late list-
ing and discontinued operations during 
the given period. 
  

Measurements 

 

 The independent variable SR was 
measured as a binary variable, which 
was scored “0” if a particular company 
did not publish a sustainability report 
and as “1” if the company issued a sus-
tainability report. Since all firms did 
not publish stand-alone (separate) sus-
tainability reports, the annual reports 
were examined and checked to see 
whether they contained sustainability 
information or not. As is normal in the 
emerging markets, Sri Lankan firms 
are not compelled to disclose sustain-
ability and related information. There-
fore, firms voluntarily disclose this in-
formation without following any par-
ticular standard or uniformity in for-
mat. Crisóstomo et al. (2011) also 
pointed out that most of the researchers 
who use data from the emerging mar-
kets struggle to measure the social and 
environmental disclosures, due to vari-
ous reasons such as the voluntary na-
ture of disclosure, lack of uniformity in 
reporting format and the absence of 
standard guidelines. Unfortunately, 
sufficient data was not available to de-
velop a sustainability index even for 
the firms that have been recognized for 
their sustainability disclosure policies. 
Thus, following the prior studies 
(Kuzey & Uyar, 2017; Lo & Sheu, 
2007; Yu & Zhao, 2015),  the SR vari-

able was operationalized as a binary 
variable 
 
 Firm value was measured by 
Tobin’s Q, which was defined as the 
ratio of the firm’s market value to its 
accounting (book) value (Crisóstomo 
et al., 2011). To explain the firm value 
for sustainability information purpose, 
firm value was measured as the 
Tobin’s Q. Notably, accounting, eco-
nomic, and finance literature  recog-
nize that Tobin’s Q is the widely used 
proxy for firm value (Crisóstomo et al., 
2011; Jo & Harjoto, 2011), which is a 
market-based indicator. The measure 
of firm value using Tobin’s Q is pre-
ferred more, since it is less affected by 
managerial manipulation and different 
accounting methods compared to other 
accounting measures (Omar & Zallom, 
2016). Given that SR is not the sole 
factor that influences firm value, a few 
variables have been incorporated as 
controls as suggested by previous stud-
ies. It regressed Tobin’s Q on a range 
of variables corresponding to the hy-
pothesis, including firm size (FSZ), 
which proxies as the logarithm of total 
assets, leverage (LEV) which is the 
indicator of a firm’s financial structure 
(Cheung et al., 2010; Crisóstomo et al., 
2011; Jo & Harjoto, 2011; Kuzey & 
Uyar, 2017; Lo & Sheu, 2007; Yu & 
Zhao, 2015), firm’s performance 
(Cheung et al., 2010; Kuzey & Uyar, 
2017; Lo & Sheu, 2007) which is 
measured in terms of return on equity 
(ROE), sales growth (SG) which is 
measured as a percentage of one-year 
sales change (Cheung et al., 2010; Jo 
& Harjoto, 2011; Lo & Sheu, 2007), 
and firm age. Besides, year dummies 
also acted as controls following the 
previous studies.  
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Results 
 

 Variables with continuous values 
were winsorized at the top and bottom 
one percent (1%) of their distribution, 

to diminish the effects of extreme val-
ues in OLS regression. Descriptive sta-
tistics of the variables used in the esti-
mation of model (1) are presented in 
Panel A of Table 1. 

 
Table 1.  Results of Descriptive Statistics and Correlation Analysis 

 
Panel A: Descriptive Statistics 

 Mean Median Standard Deviation Tolerance VIF 
Tobin’s Q 0.91 0.69 0.70   
SR 0.63  0.48 0.934 1.071 
FSZ (Ln) 22.02 22.10 1.51 0.835 1.197 
LEV 0.40 0.37 0.30 0.823 1.216 
ROE 0.09 0.09 0.11 0.862 1.160 
Sales growth (%) 0.09 0.07 0.22 0.907 1.102 
Age  2.95 3.14 0.88 0.923 1.083 
      
Panel B: Correlation Matrix     

 Tobin’s Q SR FSZ LEV ROE SG Age 
Tobin’s Q  1       
SR  .170** 1      
FSZ  -.232** .098** 1     
LEV  -.428** .162** .343** 1    
ROE  .198** .175**       .227** .097** 1   
Sales growth  .120** .154** .039 .094** .270** 1  
Age  .243** -.078* -.122** -.248** -.060 -.083* 1 
Note: N =880; *, ** indicate statistical significance at the 0.05 and 0.01 level respectively (2-
tailed tests). 
 
 Tobin’s Q as the proxy of firm 
value has a mean value of 0.91. SG has 
an average of 0.09. The median and 
standard deviation for Tobin’s Q are 
0.69 and 0.70 and for SG 0.07 and 0.22 
respectively. The mean and standard 
deviation for SR are 0.63 and 0.48 re-
spectively. The mean values for the 
rest of the variables are 22.02, 0.40, 
0.09 and 2.95 for FSZ, LEV, ROE and 
firm age, respectively. The highest 
variance inflation factor (VIF) value of 
1.216 suggests that collinearity among 
variables is very low, indicating that 
there is no chance of a multicollinear-
ity issue. This argument was reinforced 
by the tolerance values as well. The 

tolerance values of all the variables 
were very high (> 0. 823). The Pearson 
correlation among the variables is 
shown in Panel B of Table 1. As hy-
pothesized, SR has a significant asso-
ciation with the firm value. The result 
confirmed there is a positive associa-
tion between SR and firm valuation in 
Sri Lankan firms, suggesting that firms 
that act in socially responsible ways 
are more likely to have a premium 
value. This finding was further vali-
dated by the regression analysis results 
(Table 2). It also shows that all the 
control variables have significant cor-
relations with the dependent variable at 
the alpha level of 0.01. 
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Table 2: Panel Data Analysis Results – Relationship between SR and Tobin’s Q 

 
 Pooled OLS Fixed Effects 
 Coefficient P (Sig) Coefficient P (Sig) 
Observations 880 880 
No. of groups   220 
Intercept 2.065 0.000 6.570 0.000 
SR 0.306 0.000 0.205 0.000 
FSZ -0.070 0.000 -0.267 0.000 
LEV -0.955 0.000 -0.596 0.000 
ROE 1.393 0.000 0.590 0.000 
Sales growth  0.267 0.004 0.102 0.097 
Age 0.131 0.000 0.085 0.522 
Year effect Yes Yes 
R2 - overall 0.3386 0.1954 
F-test 
χ

2 

 Prob. 

 
12.11   

0.0000 
Hausman test  
χ

2 

Prob. 

                            
43.80                                

 0.0000 
 
 
 Panel regression was used to de-
termine whether the SR significantly 
influenced firm value by analyzing the 
results of the multiple regression mod-
els, which were summarized and tabu-
lated. To control the unobserved het-
erogeneity in the data, problems relat-
ing to the estimation of fixed and ran-
dom effects were incorporated. A re-
cent study conducted by Pantzalis and 
Park (2014) noted that previous re-
searchers had struggled to find good 
instrumental variables as a potential 
solution to the endogeneity problem; 
therefore, in their study they suggested 
fixed effects panel regression. From 
this it is clear that the key advantage of 
the fixed effects model (FEM) is in 
controlling the possible effects of un-
observable variables by using dummies, 
in the case of panel data analysis. As a 
result, both the FEM and random ef-
fects model (REM) are used to test the 

formulated hypothesis regarding cor-
porate SR and firm value. At the same 
time, the Hausman test was employed 
to select the appropriate specification 
between FEM and REM. The specifi-
cation tests concluded that FEM was 
the best method to interpret the asso-
ciation between sustainability disclo-
sure and firm value. Thus, the R2 value 
apparent in Table 2 under the FEM is 
19.54 percent. As depicted in the table 
2, the coefficient of SR shows a posi-
tive and statistically significant effect 
on Tobin’s Q, under the FEM (p < 
0.01). The finding was in line with the 
prediction, and so hypothesis was ac-
cepted. Where control variables are 
concerned, both FSZ and LEV nega-
tively influenced firm value at the level 
of 0.001, whereas ROE and SG had 
positive influence on firm value at the 
level of 0.01 and 0.1 respectively. 
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Discussion 
 

 The current findings go hand in 
hand with the literature (Cheung et al., 
2010; De Villiers & Marques, 2016; Jo 
& Harjoto, 2011; Kuzey & Uyar, 2017; 
Lo & Sheu, 2007; Yu & Zhao, 2015), 
thereby providing ample evidence of a 
significantly positive association be-
tween corporate SR and firm value. 
Furthermore, the findings of this study 
support the value-enhancing theory, 
which proposes that a firm’s involve-
ment with SR adds a value to that firm. 
When a firm engages in socially com-
mendable behavior, the perception of 
society about the firm would be much 
more favorable and consequently the 
firm is likely to be rewarded with a 
premium value in the capital markets.  
 
 In other words, the ethical reputa-
tion of a firm could be regarded as an 
intangible asset that shapes the market 
price of the firm’s shares while re-
warding the investors in the capital 
markets. This is because, a sustainable 
investor will keen interest to aggregate 
his/her judgments and transmit them to 
the firm, either as a financial reward or 
as a punishment.  All in all, these re-
sults reveal that the firms disclosing 
sustainability information enjoy higher 
firm value, and this has prompted the 
Sri Lankan listed firms to deem disclo-
sure of sustainability information as a 
value relevant practice. Curiously 
though, the present finding was con-
tradictory with the finding of Cris-
stomo et al. (2011), who reported a 
significant negative impact of CSR on 
firm value. The findings reported in 
relation to the control variable are also 
compatible with the findings of Kuzey 
and Uyar (2017), Lo and Sheu (2007) 
and Yu and Zhao (2015). According to 
Lo and Sheu (2007), the negative ef-

fect of LEV on firm value signals that 
there may be an active external control 
from debt holders (creditors) who 
monitor the corporate managers. Ex-
cept for the effect of FSZ, the effects 
of the other three variables on SR were 
compatible with the findings of Jo and 
Harjoto (2011).   
 

Limitations and Implications 
 

 As is common with many other 
studies, particularly those conducted in 
emerging and developing markets is 
that the results should be considered 
with caution. This is because the 
measure of SR variable represents only 
whether the particular firm discloses 
sustainability information or not, with-
out providing an adequate insight into 
the quality of the reporting. Thus, the 
results reported in this study may not 
suffice to confirm the causality. How-
ever, this measurement issue is not a 
specific issue encountered by just this 
study. In fact, it is a common issue 
faced by many other international re-
searchers as well. Moreover, the scope 
of the current study was limited only to 
the listed companies in Sri Lanka. This 
limits the generalizability of the study 
results to all companies (non-listed 
companies) in the country.  
  
 As for the implications of this 
study, the researchers believe that the 
knowledge gained from the findings 
will be useful to many parties includ-
ing capital market participants, manag-
ers, regulators, social and environ-
mental activists and academics. The 
capital market participants will use 
sustainability information to make 
their investment decisions while man-
agers may use it to communicate their 
ethical behavior as exemplary citizens. 
Regulators can use sustainability in-
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formation to ensure the integrity of 
managers’ behavior, and if necessary 
they can consider enforcing the regula-
tions to neutralize managers’ self-
interested behavior. Social and envi-
ronmental activists can disseminate 
their views among the business com-
munity and convince them of the im-
portance of engaging in environmen-
tally and socially responsible activities 
by encouraging more disclosures. The 
academics too can make use of the 
findings of this study to broaden their 
contribution towards corporate disclo-
sure literature. 
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Abstract 
 
The purpose of this study is to assess the level at which contractors are aware of sup-
ply chain collaboration and takes into understanding their relationships. This takes 
into cognizance their relationship with their supplier and subcontractors. This was in 
order to recommend a structure that will enhance improvement in construction project 
management. An empirical exploration was carried out through a case study with a 
questionnaire design based on literature review. The case reports on the challenges 
observed from projects for the government of Botswana. The intentions were to pre-
sent a collective analysis of the construction supply chain. The analysis reveals that 
awareness of supply chain collaboration by contractors studied in is low. However, 
the study expresses the sincerity to integrate a collaboration agreement in construction 
projects to improve awareness. It only needs the will to vary some of the contract 
terms and add regulations to make it suitable.  
 
Key Words: Supplier relation management; project management; supply chain col-

laboration; construction industry. 
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Introduction 
 
 There are growing contractual 
requirements and demands within the 
construction sector, therefore it has to 
persistently bend to acquire competi-
tive challenges. Therefore to achieve 
short-term business objectives which 
have a long-term competitive advan-
tage, one needs to improve “construc-
tion supply chain collaboration” 
(CSCC) to enhance performance, 
(Eriksson 2010). Throughout the plan-
ning and design stage, the most critical 
resolutions concerning the outcome of 
a complete facility are supposed to be 
made before commencing with con-
struction. However participants of 
chains in construction projects are con-
tinuously challenged to supply projects 
successful because of various reasons, 
one of them being how they collabo-
rate.  
 
 Poor communication which hap-
pens during planning leads to poor per-
formance and directly impacts the cus-
tomer by increasing project schedule 
and cost of the project, (Behera, Mo-
hanty, and Prakash 2015). There is a 
dire need to decrease roots to signifi-
cant wasted time and delayed deci-
sions. Suitable communication proce-
dures need to be created to avoid 
communication burden, (Segerstedt et 
al. 2010). Therefore an exploration of 
collaborative opportunities is needed 
as a strength to model inter-
organizational innovation in construc-
tion, (Behera, Mohanty, and Prakash 
2015). To direct the study, the creation 
of mutual decisions, sharing informa-
tion, and sharing benefits, by chain 
members, (Simat-upang and Sridharan 
2002) was adopted as the definition for 
construction supply chain collabora-
tion.  

Aims and Objectives of the Study 
 

 The aim of this research was to 
advocate out a collaboration structure 
for supply chains in construction pro-
jects which will emphasize growth. 
This will extend best practices to re-
solve the problems of supply chain col-
laboration found in construction pro-
jects. The objectives of the study were 
to conduct an empirical investigation 
to establish the level of supply chain 
collaboration awareness within con-
struction projects using a case study in 
Botswana (particularly contractors). 
This was done to feature ways to in-
spire and energies construction project 
management’s rapid growth in supply 
chain management. In addition to that, 
to motivate the establishment of recip-
rocated decisions. 
 

Gaps and Contributions 
 
 Explanation of the major gaps that 
have been recognized after the review 
of the literature is that there is still in-
adequate literature stimulating supply 
chain collaboration in construction 
projects. Literature reveals how firms 
interact and link together in the con-
struction supply chain but it does not 
show a clear way of matching the deci-
sion-making style in a strategic method 
that will indicate a collaboration rela-
tionship drive. Most of the literature is 
focused towards supply chains dealing 
with manufacturing, this makes the 
construction industry battle to organize 
their growth in supply chain philoso-
phies. The existing contexts do not ad-
dress supply chain collaboration in 
contract management, where the build-
ing owner has some sort of a privity of 
relationship with suppliers as members 
of the chain and illustrate a relation-
ship between parties that is accepted to 
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be arbitrated by law. Hence a gap that 
exists in supply chain collaboration 
practices for the construction industry, 
particularly in the construction projects 
scenario acquired through the tradi-
tional procurement. Apart from finding 
the gaps, this manuscript makes sug-
gestions to improve contract team rela-
tionships that will improve sharing in-
formation and benefits. This was done 
after studying and reporting the rela-
tionship levels of implementation of 
construction supply chain collabora-
tion.  
 
 This study makes a contribution 
to knowledge in the form of a recom-
mendation for a collaborative bidding 
which will finally improve procuring 
entity-supplier relations within gov-
ernment projects. Therefore the impor-
tant key contribution is the suggestions 
on altering relationships to suit supply 
chain in construction projects. This 
will help projects to progress towards 
values that are associated with global 
development mechanisms towards 
strong supply chains.  
 

Theoretical Foundation 
 
 Supply chain collaboration is 
found in various environments and 
emphasis is being brought to the built 
environment to use the suitable conno-
tation. However, the term collaboration 
appears to have altered meaning in the 
construction industry over time, 
(Hughes, Williams, and Ren 2012). 
Construction Supply Chain Collabora-
tion (CSCC) “is the process of strate-
gic management of data flow, under-
takings, and processes, involving sev-
eral links of firms and linkages in-
volved in the provision of quality con-
struction products and services in an 
efficient manner”, (Akintoye, 

McIntosh, and Fitzgerald 2000). There 
are three types of supply chains that 
have been linked with construction 
projects; they are temporary ones, 
framework- specific and lastly com-
pany strategic types which are also 
considered as permanent types, (Pala et 
al. 2014). The management of supply 
chain needs properly specifying the 
contributing participants and their 
roles, however, when classifying sell-
ers in the built environment, it depends 
on the side of offer zone. Hence sellers 
can be contractors, subcontractors, 
vendors, the service providers (e.g. 
consultants), or suppliers of building 
materials.  
 
 For this study, the procuring en-
tity for the project will sometimes be 
referred to as the buyer or a client. The 
sellers will be all the bidding firms 
who bid as main contractors. However, 
sellers will also include suppliers and 
subcontractors as part of the agreed. It 
will be a benefit if the members of the 
chain are able to have a critical input at 
the planning levels for effectiveness. 
This makes managing supply chains 
effectively in the construction perspec-
tive a challenging task, (Ying, Tookey, 
and Roberti 2015). Attention has not 
been towards nourishing interactions 
for future business dealings except the 
blame culture between parties which 
wears away trust, (Akintan and 
Morledge 2013). The “importance of 
relationships in construction supply 
chains is considered essential for de-
livering the projects”, (Sariola and 
Martinsuo 2015) and this makes col-
laboration more relevant in project 
management. Though supply chain 
collaboration may not be an only as-
surance for accomplishing the project 
on schedule, a transparent performance 
assessment between their subcontrac-



 
The International Journal of Organizational Innovation Vol 10 Num 4 April 2018 

 

82 

tors and their suppliers needs to be im-
proved. It is one of the important fea-
tures that can significantly increase 
productivity, (Fulford and Standing 
2014). In addition to that, a vital role in 
improving supply chain profitability 
that can be benefited by all the chain 
members can be obtained, (Prakash et 
al. 2016).  
 
 However, suppliers and subcon-
tractors are left out during design and 
planning of some project activities 
even though they will be the ones to 
implement, (Sariola and Martinsuo 
2015). Stronger relationships would 
increase a sense of obligation and ac-
countability which will, in turn, im-
prove the project outcomes, (Fulford 
and Standing 2014). The relationship 
amongst the different parties of a 
multi-organisational project is reliant 
on the interests of the parties, (Sariola 
and Martinsuo 2015). However, with-
out it, they will only be in relationships 
because of purchasing and trading rela-
tions which will not assist in achieving 
progress. Although power has influ-
ences in the importance of supply 
chain members, (Touboulic, Chick-
sand, and Walker 2014) but it can cre-
ate resistance from collaborating par-
ties.  
 
 This can defeat the notion of the 
creation of sharing information and 
benefits. However in construction tra-
ditional contracts, the contract is 
mainly between employer and main 
contractor and lacks formal synchroni-
zation disposition towards other tiers 
like suppliers and subcontractors, 
hence this study advocate for a formal 
link between them. The employer-
contractor and contractor-supplier rela-
tionships point out that if suppliers and 
employer are not in any contractual 

relationship with each other, the rela-
tionship is expected to be weak”, 
(Sariola and Martinsuo 2015). Positive 
preceding connections have a substan-
tial effect on the growth of reliance at 
the beginning of the project, (Buvik 
and Rolfsen 2015). However “in-
stances of attraction or repulsion will 
happen when values, norms, and atti-
tudes differ”, (Love, Irani, and Ed-
wards 2004), but if members of a sup-
ply chain are closely connected their 
relationship will improve, (Nath and 
Standing 2010). Although collabora-
tion may seem tricky to the construc-
tion industry, suppliers engage in col-
laboration on multiple levels of analy-
sis, (Müller and Martinsuo 2015).  
 
 Therefore to learn from these 
multiple levels, inter-organizational 
collaboration, cooperation and learning 
between contractors and their suppliers 
will be enriched, (Wickramatillake et 
al. 2007).They can even make use of 
building an automated communications 
program to strengthen a relationship-
centric standpoint to create sharing in-
formation which will enhance the crea-
tion of mutual  decisions. The client 
needs to assist contractors to take their 
focus off the price in order to build a 
“future price” Hence the industry 
needs collaboration which is related to 
the exchange of information, in struc-
tured collaboration setups. For the 
achievement of a building project, one 
of the necessities is the capability of 
the main contractor to choose the suit-
able subcontractor, (Yoke-Lian et al. 
2012). When dealing with multiple 
team participants, to allocate decision 
supremacy amongst them is a thought-
provoking concern, (Cui 2016), but it 
is still imperative to increase process 
innovation, (Un and Asakawa 2015).  
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 To boost an organization’s com-
petitive advantage, combining the re-
sources that exist elsewhere may be 
necessary, (Jia and Lamming 2013). In 
addition to that a contractor, who sticks 
to the same trading subcontractors on 
many projects, is not only building an 
enhanced relationship with his trading 
partners into a cohesive supply chain 
but also producing an investment, 
(Khalfan and Maqsood 2012). An un-
derstanding of supplier bidding per-
formance will help to procure entities 
design healthier sourcing directions in 
this procurement regime, and this will 
improve procurement performance, 
(Shao 2017). It will be challenging for 
suppliers to support interests or a fi-
nancial responsibility when one or-
ganization has information that other 
members are not privy too, (Narayanan 
and Raman 2004).  
 
 Hence this study proposed to 
bring out a structure which portrays the 
role of a relationship-centric perspec-
tive where the intention is to sustain an 
operational and strategic “commitment 
with suppliers as a crucial way to man-
age construction supply chains”, (Pala 
et al. 2014). Managing construction 
supply chains is challenging the con-
struction industry because of their in-
tricate structure, they also work in a 
project-based short-term mode, and 
hence temporary supply chains seem 
easy for them. However strategic rela-
tionships are worth investing in, 
though they require some additional 
investment in time and communication 
which often require custom-made deal-
ings, (Fulford and Standing 2014). The 
entire construction chain has to com-
prehend the requirements and change 
their systems and operations to fit into 
stringent procedures to attain a perfect 

outcome, (Wickramatillake et al. 
2007).  
 
 The construction industry needs 
to understand collaboration and its 
relevance in contractual relations. A 
need for contractual plans to include 
complementary contracts with appro-
priate practices, (Poppo and Zhou 
2014), is important. The collaboration 
will help to co-create services with 
both partners and customers in busi-
ness (Fjeldstad et al. 2012) and pro-
duce tactical relationships, (Dietrich et 
al. 2010). Materials supply subcon-
tracting have a substantial and direct 
bearing on time, cost, and quality. 
Therefore the client, main contractors, 
sub-contractors, and suppliers must be 
willing to reveal profound business 
documents. This structure will be in 
line with a noble communication 
which will be the basis for building a 
long-term relationship with reliable 
suppliers, (Zuo et al. 2009). This 
means clients, contractors, building 
owners and suppliers have to be pre-
pared to share part of sensitive infor-
mation. Toyota decided to procure an 
engine from a competitor by using 
BMW, they even extended to do col-
laborative marketing together, 
(Bhalerao 2013). This made them re-
veal some of the acute details for the 
collaboration to work. If this small in-
tegration is considered, then a change 
for the supplier necessities have to be 
given a slot in the contract. Successful 
operation depends on all partners in-
volved, therefore, issues like risk need 
to be co-governed, if along the way 
they seem a bit out of an individual 
partner’s control, (but in a collabora-
tive and coordinated way),  (Karls-
son, Asenova, and Valkama 2012).  
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Awarding Incentives 
 
 To lessen some of the project 
risks during collaboration, incentives 
may have to be granted to cover for 
opportunity costs. Incentive-based con-
tracting have been seldom imple-
mented to correct construction project 
performance, (Love, Irani, and Ed-
wards 2004). Relationship-based pro-
curement structures and their induce-
ment arrangements are many occasions 
focused exclusively on the contracts 
between clients, consultants and main 
contractors”, (Sariola and Martinsuo 
2015), but neglect suppliers and sub-
contractors. However, the creation of 
incentives that encourages partners to 
act in a way that maximises the supply 
chain's profits and changing contracts 
might be necessary to compensate for 
acting in the team’s paramount inter-
ests, (Narayanan and Raman 2004). 
  

Methodology 
 
 The research methodology 
adopted and analysis of the data that 
was collected guided the conclusions 
and recommendations. All these were 
based on the gaps identified and the 
intentions to contribute to knowledge. 
This study explored the supply chain 
collaboration with a strong point on the 
characteristic of collaboration within 
construction projects, with emphasis 
on the creation of mutual decisions. 
This was in regard to building an im-
proved contract management. Since it 
has been reflected in an exploratory 
research on supply chain collaboration, 
the study was done in a quest for esti-
mations on how contractors collaborate 
to assess their awareness. With so 
many collaborative strategies with 
value creation, a few basic theoretical 
principles which can suit supply chain 

in construction were selected. An em-
pirical study was conducted in a cross-
sectional time horizon and sources of 
data were logged from a case 
study. 
 
 The case was selected from one of 
Botswana’s government ministries 
which amongst its portfolio responsi-
bilities is the delivery of basic infra-
structure. The case selection picked 
Botswana since it is a developing 
country and therefore needs a critical 
eye. This was to check if the awareness 
on construction supply chain collabo-
ration is also developing in line with 
the global improvements. The case 
study strategy was also selected be-
cause it will provide in-depth insights 
to understand fully the dynamics of the 
case, (Saunders 2011). Preliminary in-
formal interviews were conducted with 
some project managers and suppliers to 
assess the nature of the relationship 
and to provide insight into formulating 
the questionnaire. This was conducted 
on the basis of the literature reviewed 
to accumulate specifics which pro-
vided some guidance in the design of 
the questionnaire. Before circulating 
the questionnaires, they were piloted to 
some contractors randomly to assess 
responsiveness. The corrected ques-
tionnaire consisted of two pages which 
were divided into 2 main sections but 
in total had 5 subsections. The ques-
tionnaire with a cover letter was dis-
persed to 82 companies undertaking 
the projects and this was through hand 
delivery and emails. A database 
availed from a technical department 
which indicated the number of contrac-
tors and their contact details was used 
for questionnaire circulation. The se-
lected subjects had to have the willing-
ness to contribute to the study and pro-
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vide the needed access to the re-
searcher.  
 
 Out of the 82 questionnaires dis-
tributed, 57 responses were received. 
However, at least 46 responses were 
received as acceptable while 11 were 
rejected. The results of a survey are 
considered biased if the return rate is 
lower than the range of 30 and 40%, 
(Moser and Kalton 1971). Though this 
is a case study, the questionnaire re-
sponse was based on the principles of a 
survey strategy. A response rate of 
56% was achieved hence regarded as 
an acceptable response. When analyz-
ing the case, great emphasis was done 
in agreement with the research permit 
issued. 
 

Results and Analysis 
 
 A descriptive analysis was used 
based on questionnaires which had 
Likert scales and the respondents were 
required to rate each question. The 
questionnaire responses were analyzed 
quantitatively using Statistical Package 
for Social Sciences (SPSS) software. 
The analysis also indicates the cross 
tabulation frequency results. This was 
analyzed according to their companies’ 
financial ceilings which are determined 
by Public Procurement Asset and Dis-
posal Board of Botswana. Items in the 
main part of the questionnaire were 
coded into strongly agree, agree, neu-
tral and disagree and strongly disagree, 
with a Likert scale of 5, 4, 3, 2, 1 re-
spectively. However, they were re-
coded into agree, neutral and disagree, 
but with a scale of 3, 2, 1 respectively 
to reduce ranges of the prevailing val-
ues, (Saunders 2011). Cronbach's alpha 
values were measured for internal con-
sistency between a set of items as a 
group or scale reliability and were ac-

cepted if above 0.70 but unacceptable 
if below 0.5, (Nunnally 1967).  
 
 The statistical concepts used in 
this type of analysis was the frequency 
distribution, which was acquired by the 
ranking of the variables, through the 
data entry. In addition to that, for com-
paring the means, a sample t-test was 
used to check if a sample mean is 
significantly different from an assumed 
mean which was fixed at 95%. A lower 
mean value (below the neutral posi-
tion) for section A and B indicates that 
majority of the respondents have rated 
it as low or have not agreed and shows 
that assertion is lacking. The null and 
alternative hypothesis was set out as 
H0: µ≤2 and H1: µ>2. This 2 stands 
for the neutral position on the Likert 
scale. When p<0.05 and the t-value is 
positive, then the null hypothesis was 
rejected and the alternative hypothesis 
was supported, (Cohen 1992). Then a 
conclusion would be the respondents 
have not agreed or have rated it as low 
and these would indicate a shortfall in 
the concepts of supply chain collabora-
tion. Moreover, a One-Way ANOVA 
test was carried out and in the course 
of this test, the equivalent variance was 
not assumed if the Levene’s test for 
equality of variance failed.  
 
 There was no rejection of the as-
sumption of homogeneity variance if α 
was more than 0.05 and this means the 
variances have equal significance. The 
dependent variables were tested across 
the PPADB categories factor. This was 
done to determine where possible the 
use of actions recognized in the differ-
ent categories. If α was less than 0.05, 
then the Post Hoc test was conducted 
using “Student Newman Keuls” (S-N-
K) test was carried out. It was done to 
detect sample means that were signifi-
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cantly different from one another. The 
characteristics of the sample as shown 
in Table 1 indicates that out of all the 
responses, 63% were directors of these 
companies. The composition of re-
sponses was from contractors of Cate-
gory OC, A, B, and C only with Cate-
gory OC making almost half of the re-
sponses. Furthermore, Table 1, indi-
cates the response for project arrange-
ments, where contractors were asked 
when they do involve their subcontrac-
tors and suppliers, for projects prepara-
tions. 
 
 It has been noted that the ap-
proach towards the two differs. The 
frequency analysis results indicate that 
they involve suppliers at the time of 
bidding and do so for subcontractors 
after award. Generally, the results 
show that majority of the respondents 
from all categories do not involve both 
the suppliers and subcontractors if it is 
not a bidding period. Furthermore, the 
respondents indicated that they based 
their selection of subcontractors and 
suppliers on price. The location factor 
and past relationship factor were not 
really the main influences, hence ac-
cepting that price is the main dominat-
ing factor. Some of the questions were 
tested for reliability of the scale using 
the Cronbach’s alpha as indicated in 
the text. All the alpha values ranged 
between 0.723 and 0.724 and this indi-
cated that internal consistency for the 
scales was attained because all of them 
were more than 0.7. 
 
 A one-sample t-test was carried in 
Table 2 and across all variables, the 
means were below the neutral value. 
The respondents rated the existence of 
trust between their firms and their sup-
pliers and subcontractors as low. How-
ever, it should be noted that the trust 

towards suppliers is far much better 
than the one towards subcontractors. 
Respondents rated the level of com-
mitment between their firms and their 
subcontractors and suppliers as low. 
Respondents rated the level of the 
knowledge for their suppliers’ and 
subcontractor’s as low, and even lower 
for suppliers. The least rated amongst 
these variables is the cost transparency 
for both suppliers and subcontractors.  
 
 A one-sample t-test was also 
carried and the results displayed in Ta-
ble 3 are the respondents’ ratings of the 
relationship dealings towards their 
subcontractors and suppliers. There is 
an indication that respondents operate 
without a supply chain collaboration 
strategy in place. Then respondents 
were tested on whether a transparent 
performance assessment between their 
subcontractors and their suppliers do 
exist, with results communicated to  
their chain partners. The low rating 
indicates that majority of the respon-
dents rated it as low and which shows 
that they do agree that they do not 
conduct the transparent assessment 
with their suppliers and subcontractors. 
Furthermore, this is supported by the 
lower mean results for communication 
to suppliers and subcontractors. If it 
was higher a concern would be how 
the performance is done if an assess-
ment process document is not avail-
able. Most of the respondents admitted 
that there is a joint knowledge creation 
between their companies and subcon-
tractors because the mean is slightly 
higher than the neutral value. Results 
further show that the mean difference 
for joint decision-making is low. Fur-
thermore, the majority of the respon-
dents were not willing to share their 
benefits with their supply chain part-
ners, nor allow their suppliers to  
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Table 1. Classification Using financial ceilings and frequency response 
 
Category Grade 

OC 
Grade 
A 

Grade 
B 

Grade 
C 

Government Ceilings - BWP (,000) 1,500 3,000 7,200 12,000 Freq. % 
Director 12 9 4 4 29 63.0 

Manager 2 1 4 1 8 17.4 

Position of the re-
spondent 

Other 7 2 0 0 9 19.6 

 Total  21 12 8 5 46 100.0 

1-10 20 9 2 2 33 71.7 
11-20 1 3 5 2 11 23.9 

Experience 

>20 0 0 1 1 2 4.3 
 Total  21 12 8 5 46 100 

Before Bidding 2 4 2 3 11 23.9 

During Bidding 7 8 6 2 23 50 

Project arrange-
ments-suppliers 

After Award 12 0 0 0 12 26.1 

 Total  21 12 8 5 46 100 

Before Bidding 3 4 2 3 12 26.1 

During Bidding 5 6 0 1 12 26.1 

Project arrange-
ments- subcontrac-
tors 

After Award 13 2 6 1 22 47.8 

 Total  21 12 8 5 46 100 

Price   21 10 1 1 33 71.8 

Location 0 1 1 0 2 4.3 

Relationships with 
subcontractors 

Past Relation 0 1 6 4 11 23.9 

 Total  21 12 8 5 46 100 

Price  21 10 4 2 37 80.5 

Location 0 1 2 0 3 6.5 

Relationships with 
suppliers 

Past Relation 0 1 2 3 6 12.0 

 Total  21 12 8 5 46 13 
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Table 2. One-Sample t-Test for Observation towards chain members 

95% Confidence 
Interval  

Rank Items 
 

t df Sig. 
(2-tailed) 

Mean Dif-
ference 

Lower Upper 

1 Commitment with suppliers 15.693 45 .000 1.43478 1.2506 1.6189 
2 Trust with suppliers 16.140 45 .000 1.34783 1.1796 1.5160 
3 Knowledge for your subcontractors 17.390 45 .000 1.34783 1.1917 1.5039 
4 Commitment with subcontractors 19.799 45 .000 1.21739 1.0935 1.3412 
5 Trust with subcontractors 20.218 45 .000 1.19565 1.0765 1.3148 
6 Knowledge for your suppliers 17.897 45 .000 1.19565 1.0611 1.3302 
7 Cost transparency with subcontractors 28.941 45 .000 1.06522 .9911 1.1394 
8 Cost transparency with suppliers 47.000 45 .000 1.02174 .9780 1.0655 

 
 

Table 3. One-Sample t-Test- relationship 

95% Confidence 
Interval  

No Items 
 

t df Sig. (2-
tailed) 

Mean Dif-
ference 

Lower Upper 

1 SCC strategy in place 14.513 45 .000 1.54348 1.3293 1.7577 
2 Transparent performance assessment 

suppliers 
13.801 45 .000 1.73913 1.4853 1.9929 

3 Results communicated to suppliers 19.174 45 .000 1.54348 1.3813 1.7056 
4 Transparent performance assessment for 

subcontractors 
13.400 45 .000 1.73913 1.4777 2.0005 

5 Results communicated to subcontractors 16.368 45 .000 1.39130 1.2201 1.5625 

6 Joint knowledge creation with subcon-
tractors 

13.721 45 .000 2.04348 1.7435 2.3434 

7 Suppliers Joint decision making 17.321 45 .000 1.30435 1.1527 1.4560 
8 Sub-contractors Joint decision making 14.648 45 .000 1.69565 1.4625 1.9288 

9 Willing to share its risks 13.721 45 .000 2.04348 1.7435 2.3434 
10 Willing to share its benefits 16.930 45 .000 2.06522 1.8195 2.3109 
11 Main contract to allow SCC clause 18.610 45 .000 2.30435 2.0549 2.5537 

 
 
 When testing overall awareness 
level of supply chain collaboration, a 
cross-tabulation analysis was made 
between the categories. About 81% of 
the Category OC indicated that their 
awareness was low. Furthermore, 
58.3% of Category A rated it as low as 
well as 75% from Category B. Around 
80% of the Category C contractors also 
indicated a low awareness level. When 
bundling all these respondents, about 
73.9% of them indicated that their 

awareness level is low. However, there 
is an acceptance that the main contract 
has to include a clause that allows for-
mal supply chain collaboration. There 
was a statistical significance in the per-
ceptions identified for all the categories 
falling within this section as shown in 
Table 4. However, they were all as-
sessed with a Student-Newman-Keuls 
(S-N-K) for Post Hoc results and all 
did not reject the assumption of homo-
geneity variance since they were all 
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more than 0.05. Results indicated that 
contractors have very low knowledge 
about their subcontractors and their 
supplier's’ businesses for all catego-
ries. However, for Category C, they 
displayed a medium knowledge to-
wards their supplies business probably 
because of experience in the industry. 
Engaging each other before bidding 
will contribute to knowledge creation 
in projects and knowledge for either 
their suppliers’ or subcontractor’s 
business even beyond project closure. 
There is also an indication that com-
mitment towards both subcontractors 
and suppliers is generally low even 
though it was better at Category C. In 
addition to that, trust levels are low, 
this will contribute to difficulty in in-
formation sharing, more especially 
where tenders are involved. 
  
 The results in Table 5 indicate, 
that there is no statistical significance 
in the differences identified between 
the categories, with the exclusion of 
results communicated to suppliers and 
joint knowledge creation with subcon-
tractors. The two were then assessed 
with a Student-Newman-Keuls (S-N-
K) for Post Hoc results. We did not 
reject the assumption of homogeneity 
variance since their “α” was more than 
0.05 and this means the variances have 
equal significance.  Discussions 
The results have indicated that these 
contractors do not have strategies that 
guide on how they collaborate nor 
clearly show mutual decisions on their 
dealings. These point to the fact that 
the relationships are only anchored on 
informal relationships and have no 
clear and articulate collaboration strat-
egy. 
  
 

 The results show that there is a 
need to form a collaborative supply 
chain. This can be designed to react 
swiftly where suppliers, subcontrac-
tors, and the contractors are used 
jointly to plan. If chain members can 
agree to some disclosures of key in-
formation e.g. payments to their clients 
(employers), then concerns of avail-
ability of right materials at right time 
for the right activity in a budget-
constrained contractors. This validates 
the insight of low collaboration levels 
between the contractors and their sup-
pliers and subcontractors. The visions 
of attaining accurate collaboration in 
this approach will take longer to be 
accomplished if the price will always 
determine the relationship, and it will 
confirm the study of Holaday (2013) 
that it is rare to experience true col-
laboration. Furthermore, early in-
volvement of keychain members (like 
suppliers and subcontractors) in bid-
ding is essential, though the majority 
of the respondents indicated they in-
volve them at a later stage. The results 
from respondents indicated knowledge 
of contractors’ suppliers’ and subcon-
tractors’ as low which goes against the 
note by Kamakshisundaram (2014) 
that it is important for contractors to 
know their   suppliers' suppliers to 
manage risks and it will help to choose 
to proactively predict risk rather than 
anticipating it. Therefore the knowl-
edge of contractors’ suppliers’ and 
subcontractors’ businesses is essential 
to supply chain collaboration. 
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Table 4. Degree of Doing Business 
Rank Items 

Cronbach's Alpha: 0.723 
Cat. 
OC 

Cat. 
A 

Cat. 
B 

Cat. 
C 

Total Anova 
sig.** 

1 Trust with suppliers 1.2381 1.1667 1.5000 2.0000 1.3478 .021 
2 Trust with subcontractors 1.1905 1.0000 1.1250 1.8000 1.1957 .001 
3 Commitment with suppliers 1.3333 1.4167 1.2500 2.2000 1.4348 .025 
4 Commitment with subcontractors 1.1905 1.0833 1.1250 1.8000 1.2174 .006 
5 Knowledge for your suppliers 1.0476 1.2500 1.0000 2.0000 1.1957 .000 
6 Knowledge for your subcontractors 1.0952 1.4167 1.3750 2.2000 1.3478 .000 
7 Cost transparency with suppliers 1.0000 1.0000 1.0000 1.2000 1.0217 .036 
8 Cost transparency with subcontrac-

tors 
1.0000 1.0000 1.0000 1.6000 1.0652 .000 

Notes: **statistical significance of the comparison between means of categories of con-
tractors registered with PPABD 
 
 

 
Table 5. Degree of Collaboration 

 Items 
Cronbach's Alpha: 0.724 

Cat. 
OC 

Cat. 
A 

Cat. 
B 

Cat. 
C 

Total Anova 
sig.** 

1 SCC strategy in place 1.4286 1.7500 1.6250 1.4000 1.5435 .626 
2 Transparent performance assessment 

suppliers 
1.5714 1.8333 2.0000 1.8000 1.7391 .646 

3 Results communicated to suppliers 1.4286 1.8333 1.2500 1.8000 1.5435 .046 
4 Transparent performance assessment 

subcontractors 
1.5714 2.0000 1.7500 1.8000 1.7391 .620 

5 Results communicated to subcontrac-
tors 

1.2381 1.5833 1.3750 1.6000 1.3913 .332 

6 Joint knowledge creation with subcon-
tractors 

1.6667 2.3333 2.0000 3.0000 2.0435 .032 

7 Disclosure of key information  1.0000 1.0000 1.0000 1.0000 1.0000  
8 Suppliers Joint decision making 1.3810 1.2500 1.3750 1.0000 1.3043 .482 
9 Sub-contractors joint decision making 1.3333 2.0833 1.7500 2.2000 1.6957 .018 
10 Willing to share its risks 1.8571 2.3333 1.7500 2.6000 2.0435 .278 
11 Willing to share its benefits 2.0476 2.2500 2.0000 1.8000 2.0652 .772 
12 Awareness of SCC 1.1905 1.4167 1.2500 1.2000 1.2609 .565 
Notes: **statistical significance of the comparison between means of categories of contractors 
registered with PPABD 

situation will be certain, (Dixit, 
Srivastava, and Chaudhuri 2013). There 

is a demonstration that price is the main 
factor for choosing suppliers and sub- 
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 Close and formal collaboration 
amongst the firms will be one of the stra-
tegic drivers that support SCM, (Ying, 
Tookey, and Roberti 2015), to create 
mutual decisions and sharing benefits. 
Since results for the level of commit-
ment between their firms and their   subcontractors and suppliers was low, it is necessary to impleme
in control to complete the task on time if 
supplier relationship management is op-
erated collaboratively. The important 
key contribution is the style to modify 
contract relations to accommodate sup-
pliers in government contracts which 
will in turn increase responsiveness to-
wards construction supply chains. The 
conclusion for the entire results backed 
by the last item in Table 5, is that aware-
ness of proper supply chain collabora-
tion is low. As evidenced by empirical 
data, there is no formal connection be-
tween main contractor and suppliers. 
Categorically, companies undertaking 
these projects do work together but in a 
random manner which needs to be value-
added. Moreover, for awareness to 
propagate, concerns for decisions, risk 
sharing and it's distribution principle 
which can balance and reward the parties 
involved have to be seriously consid-
ered. Comprehensive principles of col-
laboration are to be established early in a 
project and this will make constructive 
information for decision making be 
availed at the beginning. It is important 
to know what makes collaborations un-
successful or thrive, (Vereecke and 
Muylle 2006); (Walker et al. 2013). The 
precarious query will be how one will 
notice a deceitful collaboration to avoid 
issues of corruption. However directives 
and rewards to foster them must be put 
in place to guide, and monitoring will be 
necessary, (Fulford and Standing 2014). 

The government needs to be fascinated 
by the significance of supply chain rela-
tionships shaped at the end of each pro-
ject. The worst consequence might be 
when the stronger alliance is more im-
portant than the benefits intended for the 
project. Nevertheless, for the main con-
tractor, they still have an obligation to 
focus on the construction activities on 
the site and having to achieve the con-
straints of cost, time and quality. Just 
like nominated subcontractors, suppliers 
have to be vetted for diverse competen-
cies, including quality, and reliability. 
To intensify it to support awareness, vet-
ting for diverse competencies such as 
financial sustainability, quality, past rela-
tionships has to be used to reduce price 
being the main factor for choosing sup-
ply chain members. These can be im-
plemented in a sealed-bid to induce 
competition between the suppliers just as 
it is done with sub-con-tractors, and this 
will govern the rules of delivery and re-
duce politics. Otherwise, it will be in 
line with the study of, (Walker et al. 
2013), that conflicting urgencies and 
politics will affect adopting new trends 
that can assist in collaboration. This will 
support a high level of commitment, 
trust and information sharing will be re-
quired to make it more advanced than 
coordination as pointed out by the study 
of (Soosay and Hyland 2015). A col-
laboration arrangement which includes 
issues of bidding, forecasting, risks allo-
cation and tasks to collaborate on, has to 
be formed and be part of the main con-
tract. This will also include the type of 
information to share which can lead to 
joint decisions. Procuring entities can 
use it to share information intensively 
but in a selective method agreed in the 
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collaboration contract. Awarding for 
good performance, incentives and les-
sons learned and training can be made 
part of this collaboration structure to en-
courage supply chain collaboration. If 
incentives are agreed, then it will be 
necessary to conduct incentive audits 
which will help limit issues of corruption 
and also aid in improvement programs. 
The firms who keenly exhibit the effect 
of this focus through the entire process 
can be measured by the customer and 
used as a point of reference. This will 
further encourage a strategic contracting 
for firms who have more than one pro-
ject to form a multi-project relationship 
which can be labelled as a Collaboration 
Relationship Drive (CRD). Therefore 
contracts need to be revised to include 
these new trends that aid fruitful collabo-
ration. Nevertheless, in a network of 
small and medium-sized contractors, 
there is a need to have a dominant player 
who will take the responsibility to coor-
dinate the collaboration even though it 
will increase risks associated with it. 
Otherwise approaching collaboration in 
a haphazard method will conceal the 
strength or the level at which supply 
chains in construction projects are pro-
gressing. They need to collaborate in a 
focused method within the supply chain 
family in construction projects to prove 
awareness.  
 

Contribution to Knowledge 
 
 This study contributes to knowl-
edge by increasing the attentiveness in 
the value of supply chain relationships 
produced during projects than making 
savings where formal relationships have 
not been built. Therefore it is vital to in-

tegrate a collaboration structure in con-
struction contracts. Then implement by 
linking the main contracting parties in a 
construction project to the other tiers of 
the supply chain through a formal 
agreement. This will make members dis-
play upgrading attitude into awareness 
of supply chain collaboration through a 
collaboration relationship drive. It only 
needs the will to vary some of the con-
tract terms and add regulations to make 
it suitable. The most important objective 
is to form a convention between the 
main contracting parties and the second 
tier firms and produce a collaboration 
relationship motivation. Since the em-
pirical evidence has shown that supply 
chain collaboration is low within some 
of the construction companies studied, 
the contribution to the industry is that it 
is needed to increase the level of con-
tractual flexibility needed for a project to 
be successful. This will build up a col-
laborative planning and manage con-
struction supply chains beginning with 
small contractors and this will prevent 
errors, rather than late detection. The 
drive will hoist interventions to facilitate 
joint decision-making in construction 
supply chain and encourage supply chain 
collaboration awareness growth. It will 
also limit issues of lack of ownership in 
issues of time and cost overruns. It will 
also profit proper partnering solutions in 
construction projects. Although this 
study makes an important input to the 
supply chain collaboration literature and 
implications in the industry of construc-
tion, it has more limitations that open up 
for future research. The small sample 
size limits the opportunity for generali-
zation because of the overall population. 
Therefore the results must be interpreted 
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with precautions, more so that a cross-
sectional research methodology was 
adopted. Another recommendation is 
that future studies may collect data from 
other construction projects but in a sur-
vey method within the same country or 
across countries to compare.  
 

 
Conclusions 

 
 The construction supply chains are 
demonstrated mainly to the coordination 
and integration of undertakings between 
the main contractor and the employer but 
mostly leave out other important chain 
members. Tolerance of some contractual 
relationship which extends beyond the 
main contract has to be accommodated. 
However, the main client has to properly 
assess the agreement for suitability with 
the main contract and if there are any 
variations that may be seen detrimental 
to the main contract, be modified. The 
level of contractual flexibility will moti-
vate the choice of collaboration needed 
for awareness to improve. If prepared 
earnestly, positive outcomes of reducing 
time delays will be achieved. This will 
display good supply chain collaboration 
and make sharing benefits easy.  
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