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Abstract

Background/Objectives: This study seeks to pro-
vide a basic set of data to increase the safety awareness
of students through a review of the empowerment of water-
safety instructors and the safety awareness of students to
contribute to a qualitative improvement of the individual
water-sports safety instructors.

Methods/Statistical Analysis: This study was con-
ducted using a questionnaire for which a simple sampling
method was used with water-sports participants who formed
the parent group. A total of 268 copies and the data therein
were used for an analysis through the SPSS 21.0. The fol-
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lowing findings have been taken from the frequency anal-
ysis, correlation analysis, and multiple regression analysis
that were conducted.

Findings: First, the correlation between the instruc-
tor’s empowerment and the safety awareness is positive in
all of the sub-variables. Second, the self-determination and
influence of the instructor exerted a positive effect on the
safety-incident prevention. Third, in the relation between
the student safety awareness and the empowerment of the
instructor, the safety-incident prevention and the safety aware-
ness positively affected the significance.

Improvements/Applications: The safety-incident pre-
vention exerted a positive effect on the role-execution abil-
ity, while the safety-incident prevention and safety train-
ing exerted a positive effect on the self-determination. The
safety-incident prevention and the safety awareness posi-
tively affected the influence. Based on these findings, the
empowerment of the water-sports safety instructors exerted
an overall positive effect on the student safety awareness.

Key Words : Water-Safety Instructors, Safety Aware-
ness, Qualitative Improvement, Empowerment, Safety-Incident
Prevention.

1 Introduction

Water sports constitute a high-level activity that is beyond the
challenging of the self, and a harmony between humankind and
nature can be the goal of the participants. Water sports offer a
chance where the participants can realize the way that humankind
is a part of nature, leading to improvements of the environment,
eco-system, and quality of life1; furthermore, it is a group of sports
that maximizes the harmony between humankind and nature while
also offering fun to the participants. Water skiing, wind surfing,
skin/scuba diving, and wake boards are examples of such sporting
activities. Water skiing allows one to overcome fears of water and
speed during a satisfactory experience2, while wind surfing allows
humans to enjoy the sport by leveraging the power of wind to create
a speed that is greater than the exerted energy3. Water sports are
categorized as an adventure sport because they take place in nature.
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While adventure sports offer joy and thrills, they also associated
with risks4.

The growing interest in water sports in Korea is due to the
presence of natural environmental conditions that are conducive to
water sports. Although the continued growth of these water sports
is occurring, with a dramatic increase in the number of partici-
pants, the requisite safety awareness is still lacking. In particular,
since the year 2000, when the water-sports leisure-safety act was
formalized, water-sports activities became more adventurous, lead-
ing to a greater number of joyous participants, but also an increase
in the number of accidents. Lee et al. 5 reported that the lack
of a safety-management awareness and the lack of personnel who
specialize in water-sports safety have led to increases of the injuries
and fatalities.

Korea has a long coastline compared with other countries, mak-
ing it conducive to water sports, but the safety awareness and/or
training is lacking, and clear, transparent safety policies are still
absent 6. Moreover, sufficient safety-infrastructure investments are
not being made.

Risk is defined subjectively and is widely influenced by psycho-
logical, social, and institutional factors 7. The attitude and judg-
ment toward natural and technical risks constitute the risk percep-
tion, which is an uncertainty that is due to the lack of a forecasting
ability in certain situations 8. Those who perceive such risks adopt
a passive attitude and give up on water sports, or they restrict
themselves, in preference to the adoption of a proactive approach
regarding water-sport safety.

The opposite of risk is safety. Chae and Shin 9 defined safety
as a basic need and a status where one is at ease, devoid of danger.
Safety awareness is the degree to which a participant’s potential
interest in safety is expressed through action and practice. That
is, safety awareness can be a reference point to judge the degree of
practice and not just the safety knowledge. Increasing the safety
awareness among those who enjoy water sports is meaningful in
the promotion of safety practices. To promote safety awareness,
the role of the instructor is important. Han and Yoo 10 noted that
the sports instructor needs to convey knowledge about the sport,
sport treatment, facility operation, and management and program
development, as well as the safety management. Kwak 11 noted that
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the instruction that ensures that the safety habits become ingrained
based on the firm safety awareness of both the parents and instruc-
tors is important in the prevention of accidents. Safety-incident
risks can be prevented just like diseases; that is, through system-
atic and effective education, the correct knowledge, behaviors, and
attitude changes can be promoted to prevent accidents 12.

The safety training that is related to safety awareness is mostly
delivered through lectures in an unsystematic way. Recently, ac-
cording to studies on safety training, the education that focuses
on experience and activities is more effective than a theory focus
13. The role of the instructor is important in practical experience-
oriented safety training. In particular, the empowerment of the in-
structor can contribute to increased problem-solving whereby they
can quickly recognize various natural-environment aspects and land-
marks during water sports 14. As such, this study seeks to provide
a basic set of data to increase the safety awareness of students
through a review of the empowerment of water-safety instructors
and the safety awareness of students to contribute to a qualitative
improvement of the individual water-sports safety instructors.

2 Methods

2.1 Subjects

The parent group consists of participants of the water-sports ac-
tivities. The sample was collected from June 2016 to August 2016
using a convenient sampling method. A total of 300 copies of a
questionnaire were distributed to participants who understood the
purpose and goal of the study. A total of 268 copies were analyzed
after the exclusion of 32 copies that contained insufficient or un-
reliable responses. The general characteristics of the subjects are
shown in <Table 1>, as follows.
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2.2 Tools

2.2.1 Composition of the questionnaire

The background variables of this study comprise one question on
gender, one on age, one on education, and one on the water-sport
level. To review the empowerment of the water-safety instructor,
the scale developed by Spreizer 15, which Lee 16 had selected, was
used for the variables. The empowerment sub-variables are sig-
nificance (four questions), role-execution ability (four questions),
self-determination (four questions), and influence (four questions).
To review the safety awareness of the instructor, the questionnaire
used by Noh 17 was employed to review the safety awareness of the
elementary school students in their swimming classes. Question-
naire factors that fit the purpose of this study were selected, and
the safety-awareness sub-variables consist of safety-incident preven-
tion (seven questions), safety training (five questions), and safety
awareness (six questions). Each question was measured on a five-
point Likert scale of very much so (5 points), yes (4 points), average
(3 points), no (2 points), and not at all (1 point).

2.2.2 The fitness and confidence level of the questionnaire

To verify the validity of the questionnaire, an investigative-factor
analysis was conducted. For the factor extraction, a varimax orthog-
onal-rotation method and a main-component analysis were applied.
The eigenvalue was set at 1.0 or higher, and only questions with a
factor loading of .4 or higher were used. The confidence analysis
was performed using the Cronbach’s α coefficient, for which only
those questions that are .6 or higher were used.

The empowerment that was used in this study extracted four
factors with an eigenvalue of 1.0 or higher. The empowerment was
categorized into the four factors of significance, role-execution abil-
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ity, self-determination, and influence. The explanatory power is
65.3 % of the total variance. The KMO-standard fitness in this
study is .869 and the sig(p) is .000, indicating that it is fit for the
factor analysis. The X2 is 1859.398 and the degree of freedom (df)
is 120. The safety awareness was categorized into the three factors
of safety training, safety-incident prevention, and safety awareness.
The explanatory power is approximately 56.3 % of the total vari-
ance. The KMO-standard fitness in this study is .850 and the sig(p)
is .000, indicating that the factor analysis is appropriate. The X2

is 2164.262 and the df is 153.
A verification of the confidence level of the empowerment sub-

variables showed that the significance is .851, the role-execution
ability is .852, the self-determination is .857, and the influence is
.848. In terms of the safety awareness, the safety-incident preven-
tion is .842, the safety training is .861, and the safety awareness is
.849, thereby verifying the confidence level of the internal consis-
tency.

2.3 Methodology

For this study, a pre-test was conducted to verify the validity and
the confidence level of the questionnaire. To conduct the survey,
the researcher was accompanied by three trained research assistants
at venues where water sports were conducted to distribute the ques-
tionnaire to the participants and then collect them afterward. To
obtain a clear response, the purpose and goal of the study were ex-
plained to the participants. An immediate on-site collection of the
completed questionnaires occurred. The copies with insufficient or
unreliable responses were excluded from the analysis.

2.4 Data processing

The questionnaire copies with insufficient or unreliable responses
were excluded from the data analysis. The data were analyzed
using the SPSS 21.0, as follows. First, to review the sociodemo-
graphic variables, a technical statistical analysis was conducted.
Second, to verify the validity, a factor analysis was conducted. To
verify the confidence level of the factors that were divided into uni-
form groups, the Cronbach’s coefficient was calculated. Third, to
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review the correlation between the empowerment of a water-sports
safety instructor and the safety awareness of students, a correla-
tion analysis was conducted. And fourth, to review the relation
between the empowerment of the water-safety instructors and the
safety awareness of the students, a multiple-regression analysis was
conducted. The significance level of the statistical values was set
at p < .05.

3 Results

3.1 The correlation between the empowerment
of the water-sports safety instsructors and
the safety awareness of the students

As shown in <Table 2>, the correlation between each variable
shows the sequential positive correlations of the safety-incident pre-
vention (.358), safety awareness (.323), and safety training (.225) (p
< .001). The role-execution ability has a positive correlation with
the safety-incident prevention (.421), safety training (.265), and
safety awareness (.215) (p < .001). The self-determination has a
correlation with the safety-incident prevention (.346), safety train-
ing (.265), and safety awareness (.202) (p < .001). The influence
has a positive correlation with the safety-incident prevention (.931),
safety training (.369), and safety awareness (.362) (p < .001).
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3.2 The relation between the water-sports safety
instructor’s empowerment and the student
safety awareness

Multilinearity refers to the existence of a correlation between in-
dependent variables. In the SPSS program, the tolerance and the
variance inflation factor (VIF) were reviewed to check for the pres-
ence of a multilinearity. The tolerance is 1 or lower and is higher
when the multilinearity is lower. The VIF is the inversion of the
tolerance and is smaller than 10; the closer it is to 1, the lower the
multilinearity.

3.2.1 Relation between the empowerment and the safety-
incident prevention

To analyze the effect of a water-sports safety instructor’s em-
powerment on the prevention of safety incidents, as shown in<Table
3>, the F = 461.444, with a significant effect at a significance level
of p < .001. The explanatory power of the regression equation
is 87.5 % (R2 = .875). The effect of the water-sports safety in-
structor’s empowerment on the student safety-incident prevention
exerted a positive effect in the order of the influence (β = .893, t
= 37.479) and the self-determination (β = .058, t = 2.084).

3.2.2 The relation between the empowerment and the
safety training

International Journal of Pure and Applied Mathematics Special Issue



<Table 4> shows the analysis of the effect of the water-sports
safety instructor’s empowerment on the safety training. The F =
13.262, indicating a significant effect at a significance level of p
< .001. The explanatory power of the regression equation is 16.8
% (R2 = .168). The effect of the water-sports safety instructor’s
empowerment on the student’s safety training showed the influence
of β = .299 and t = 4.855, indicating a positive effect.

3.2.3 The relation between the safety awareness and the
significance

The analysis of the effect of the water-sports safety instructor’s
empowerment on the safety awareness, as shown in <Table 5>,
where the F=14.616, indicates a significant effect at a significance
level of p < .001. The explanatory power of the regression equation
is 18.2 % (R2 = .182). The positive effects of the empowerment on
the safety awareness of the Influence (β = .298, t = 4.887) and the
Significance (β = .245, t = 8.759) are sequential.
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3.3 The relation between the student safety aware-
ness and the empowerment of the water-
sports safety instructor

3.3.1 The relation between the safety awareness and the
significance

An analysis of the effect of the student safety awareness on
the significance of the water-sports instructors that is shown in
<Table 6>, where the F = 17.240, indicates a significant influence
at a significance level of p < .001. The explanatory power of the
regression equation is 16.4 % (R2 = .164). The positive effects
of the student safety awareness on the significance of the water-
sports safety instructor of the Safety-Incident Prevention (β = .246,
t = 3.698) and the Safety Awareness (β = .192, t = 3.002) are
sequential.

3.3.2 The relation between the safety awareness and the
role-execution ability

An analysis of the effect that the student safety awareness on
the role-execution ability of the water-sports instructor, as shown in
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<Table 7>, where the F = 20.295, indicates a significant influence
at a significance level of p < .001. The explanatory power of the
regression equation is 18.7 % (R2 = .187). The effect of the student
safety awareness on the role-execution ability of the water-sports
safety instructor is positive with the Safety Incident Prevention (β
= .371, t = 5.653).

3.3.3 The relation between the safety awareness and the
self-determination

An analysis of the effect of the student safety awareness on the
self-determination of the water-sports safety instructor, as shown
in <Table 8>, where the F = 14.141, indicates a significant effect
at a significance level of p < .001. The explanatory power of the
regression equation is 13.8 % (R2 = .138). The sequential positive
effects of the student safety awareness on the self-determination of
the water-sports safety instructor are the Safety Incident Preven-
tion (β = .272, t = 4.027) and the Safety Training (β = .142, t =
2.239).

3.4 The relation between the safety awareness
and the influence

An analysis of the effect of the student safety awareness on the in-
fluence of the water-sports safety instructor, as shown in <Table
9>, where the F=591.980, indicates a significant effect at a signif-
icance level of p < .001. The explanatory power of the regression
equation is 87.1 % (R2 = .871). The positive effects of the student
safety awareness on the influence of the water-sports safety instruc-
tor are in terms of the Safety-Incident Prevention (β = .966, t =
36.924) and the Safety Awareness (β = .072, t = 2.856).
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4 Discussion

The contemporary era has yielded many forms of high-tech equip-
ment, but water-sports safety incidents and accidents are not de-
creasing. Water-sports safety is conducted in relation to water-
sports leisure activities and safety experiences. As local govern-
ments made it obligatory to conduct safety-experience programs in
2015, more instructors have been recruited into this field 18.

The concept of safety in contemporary times may vary depend-
ing on the political, social, cultural, and legal aspects of a situation.
The concept now not only includes the safety of the body and the
life, but a biological safety as well 19. The Constitution first men-
tions safety, and this is because it is the basis upon which freedom
and happiness can be built. The Act for water-sports safety is be-
ing updated annually to secure the safety of the instructors and to
promote the progress of the water-sports industry 20.

Safety management refers to the efforts to identify the factors
that can lead to safety incidents in advance and to remove them.
Safety-management systems can be categorized into the overall
structural systems and the on-site life-rescue factors 21. Life-rescue
guards are water-sports safety instructors. Their education must be
promoted to reach a certain level of mastery in terms of the knowl-
edge and skill so they can formulate the appropriate responses for
the type and frequency of the incidents. The training of water-
sports safety instructors can be effective in the promotion of the
instructors’ confidence through on-the-job quality training for life
rescues 22. There are many attributes that the water-sports safety
instructor must be in possession of, including empowerment. Em-
powerment can be categorized into two types. The empowerment
from a relational-structure perspective is the process in which au-
thority is given to add vibrancy to the organizational members or
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for the consideration of certain internal psychological aspects of
oneself in addition to the authority that has been received 23.

This study conducted a survey on 268 participants to review
the relation between the empowerment of the safety instructors in
water sports and the safety awareness of the students. The results
showed a positive correlation between the two. Choi 24 argued that,
to secure order and safety in water sports and to promote positive
development in the field, a law that concerns the inside and outside
of the water must be enacted to promote the safety awareness of the
participants. As such, it can be said that the empowerment of the
water-sports safety instructors exerts a positive effect on the safety
awareness of students. In this study, self-determination, influence,
and significance positively affected the safety-incident prevention,
safety training, and safety awareness. The self-determination of
the safety instructor reflects the autonomy of the instructor in the
determination of the most appropriate time for the conduction of
certain acts or what to select. Given this, this result shows that
the instructor’s self-determination is effective in the safety-incident
prevention among students. Influence is the degree to which the
instructor’s strategic, administrative, and practical decisiona are
effective 25. Since the instructor characteristics are unique regard-
less of the changes in the situation, the instructor’s influence can
exert a positive effect on the safety training and safety awareness
of the students. Lastly, the significance is related to the way that
the purpose or the goal of the training is associated with the be-
lief, values, and fitness of an individual 26, and therefore positively
affects the safety awareness of the students.

Safety awareness is the metnal attitude regarding the seeking
of safety. It is a proactive awareness that one holds to maintain
safety or prevent any accidents, and it is an approach that is taken
to promote a safe environment 27. This study reviewed the effect
of the empowerment of the water-sports safety instructor on the
safety awareness of the students. The result is that the safety-
incident prevention exerted a positive effect on the significance,
role-execution ability, and self-determination. The safety-incident
prevention refers to the preventive activities of the instructor for
the prevention of accidents; that is, during the student water-sports
activities, the instructor actions include a consideration of the en-
vironmental factors and an allocation of the safety personnel and
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facility condition. Therefore, a positive effect on most of the sub-
variables of the empowerment of the instructorwas recorded. Since
the safety training needs to improve the ability regarding the re-
sponse to tension and pressure during unsafe situations, its effect
on the self-determination of the instructor seems to have been pos-
itive, while during the water sports, the students perceived and
understood the state of the unacceptable risk that harms individu-
als. Therefore, the student safety awareness positively affected the
significance of the water-sports safety instructor.

5 Conclusion

This study was conducted using a questionnaire for which a sim-
ple sampling method was used with water-sports participants who
formed the parent group. The study was conducted to review the
relation between the empowerment of water-sports safety instruc-
tors and the safety awareness of the students. A total of 268 copies
and the data therein were used for an analysis through the SPSS
21.0. The following findings have been taken from the frequency
analysis, correlation analysis, and multiple regression analysis that
were conducted.

First, the correlation between the instructor’s empowerment and
the safety awareness is positive in all of the sub-variables. Second,
the self-determination and influence of the instructor exerted a pos-
itive effect on the safety-incident prevention. Third, in the relation
between the student safety awareness and the empowerment of the
instructor, the safety-incident prevention and the safety awareness
positively affected the significance. The safety-incident prevention
exerted a positive effect on the role-execution ability, while the
safety-incident prevention and safety training exerted a positive ef-
fect on the self-determination. The safety-incident prevention and
the safety awareness positively affected the influence. Based on
these findings, the empowerment of the water-sports safety instruc-
tors exerted an overall positive effect on the student safety aware-
ness.
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