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The aim of this study was to determine the gender differences between students’ actual
and perceived water abilities, how respondents assess risk in the described situations,
and whether there are gender differences for those situations. The cross-sectional
study was conducted on 150 students aged 19-20 years (males, n = 88; females,
n = 62) from the faculty of sport and physical education, University of Novi Sad. Using
calculated frequencies and estimates, students’ self-assessment and actual measures
of their swimming and survival skills and their perceived risk of drowning are described.
Based on the results, Mann-Whitney U tests were applied. The differences between
independent variables (gender) were analyzed according to dependent measures (water
competency). To determine the significance of the relationship between actual and
perceived skills, Spearman-rank correlation coefficients were calculated. The results of
this study confirmed gender differences between students’ actual and perceived water
abilities, and that the male and female students had inaccurate perceptions of their own
perceived and real water abilities. Both male and female students, with high precision,
assessed their ability to swim long distances (rs = 0.601; rs = 0.694) just as female
students assessed their ability to float (rs = 0.698). Male students greatly overestimated
their backstroke swimming, while female students underestimated their ability to dive into
the water. Both groups overestimated underwater swimming and underestimated their
surface dive skill. Also, there was gender differences between students in assessing the
risk for described situations.

Keywords: water safety, gender comparison, risk assessment, drowning, swimming

INTRODUCTION

Activities for work or pleasure that are near or on the water have drowning risks. An awareness
of this risk, along with achieving water safety knowledge and skills improve enjoyment and safety.
When staying near or in the water, it is very important to take care of your own safety and the
safety of others. Safety is “a state in which hazards and conditions leading to physical, psychological
or material harm are controlled in order to preserve the health and well-being of individuals
and the community” (Maurice et al., 2001). When you are confident, it is much easier to enjoy.
Perceived motor skills are not real motor skills, but are someone’s perception of own possibilities
(Logan et al,, 2015). If someone wrongly perceives their own competencies, especially if they
overestimated them, he can be in great danger. An important factor of water competencies is
the ability to accurately assess the actual level of one’s own skills in water (Stallman et al., 2017).
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It was previously determined that males (Petrass et al., 2012)
and children (Queiroga et al., 2013) could approximately predict
their own water skills. Some research has shown that males
cannot predict their swimming abilities correctly in moving water
(Kjendlie et al., 2013), in swimming in clothes (Moran, 2015),
and in safely getting out of the water (Moran, 2014). It should
be emphasized that younger children more often overestimate
their real abilities in the water (Costa et al., 2020). It can be
especially dangerous for young children if their parents also
overestimate their abilities (D'Hondt et al., 2021). Drowning
can occur anywhere there is water: oceans, seas, lakes, pools,
bathtubs, rivers, or even water collections on the side of the
road. Drowning is the 3rd leading cause of unintentional injury
and death worldwide, accounting for 7% of all injury-related
deaths (World Health Organization., 2021). Among many factors
influencing adult fatal and non-fatal drowning, mortality is
lacking a level of risk awareness, knowledge on water safety
(Wu et al,, 2017), an overestimation of their own self-assessed
swimming skills (Moran et al., 2012), and a lack of water
competencies (Stanley and Moran, 2016).

Awareness of the risk of drowning is a signpost on how to
spend time next to or in the water without negative consequences.
Insufficiency of knowledge and practice on prevention of
drowning influence insufficient awareness of the risk of drowning
among children (Farizan et al., 2021). Many countries are
developing plans to reduce drowning. Drowning and failed
rescue attempts have resulted in physiological, sociological, legal,
and financial consequences for the injured, the rescuer, and
society (Avramidis, 2009). Reducing the number of drownings
can be achieved by implementing prevention measures in
parallel and raising awareness of drowning, which has been
implemented by high-income countries (HIC). This measure
has been successfully applied in both low- and middle-income
countries (LMICs) (World Health Organization., 2014). Adults
and parents should be especially aware of the risks for young
people and children. In public swimming pools where there
is a high risk of drowning, the absence of risk awareness is
best seen (Brenner et al., 2003). It was found that younger
men are less likely to improve their safety even though they
are aware of the risks of drowning (Titchener et al, 2011).
Supervision is mandatory for children under the age of 6
without swimming abilities. Related authorities can organize
public cardiopulmonary resuscitation (CPR) classes, establish
strict regulations on safety at the pool, and raise community
awareness about the risk factors of drowning (Jeswani et al.,
2021). Risk-awareness is a way to change safety culture (Hopkins,
2005). Applying this definition to staying in the water, the
assessment of the risk of drowning implies considering the
situation and making a decision on further activities based on
one’s abilities.

When and where there is a risk of drowning or injury,
water safety invokes the precaution, procedures, and policies
that correlate with the safety of the bodies in and on the
water or around it (US Coast Guard Auxiliary, 2022). Some
of the strategies of HIC for the prevention of drowning are as
follows: raising awareness, educating the public, and increasing
supervision (Ramos et al., 2015). In these countries, as in others,

adults should have good water skills as they are responsible
for supervising children around the water where there is a
possibility that they are closest to the scene of the incident and
have to react (Peden et al,, 2019). Water safety education is
constantly advancing and improving, so this process is defined as
a dynamic process “in which effectiveness is the result of multi-
level interaction between the individual, the environment, and
the task at hand” (Langendorfer, 2015). Water safety education
trains people to acquire knowledge of recognizing and reducing
the potential risk in aquatic environments and water activities.
The program also includes personal survival and water rescue
skills which can help them save themselves in the event of an
incident in the water (Red Cross., 2014). There are also somewhat
broader definitions of water skills, which say that water safety
education is like any other education. The goal of this education
“is about equipping people of all ages with the right skills,
knowledge, and experience to make informed decisions about
their own safety and protect themselves and possibly others
from situations that may harm them” (RoSPA., 2008). Although
research suggests a positive link between water safety education
and the reduction of drowning (Red Cross., 2014), it should be
noted that increasing knowledge or awareness alone does not
necessarily change safety behavior (Wright, 2016).

There is a self-assessment model which starts from the
assumption to render future outcomes more predictable and
controllable. People seek to assess abilities that determine
important future outcomes (Trope, 1980). This interpretation
indicates the need for a good assessment of one’s own abilities
for being safer next to and in the water. Self-assessment of
ability is very important because research indicates that adult
men, children, and their caregivers often underestimate water
incidents (Morrongiello et al., 2013). Other studies reported that
men are more likely to overestimate more water abilities than
women (Moran and Stanley, 2013; Rejman et al., 2020). Studies
analyzing the personal water competency conclude that most
think they swim well, while twice as many men and women think
they can swim longer than 200 m and feel safer in open water
(Stanley and Moran, 2016). In addition, more men are confident
in their rescue abilities (Stanley and Moran, 2018). Also, there is
an opinion of younger adults who do not believe that injuries in
or on the water can be prevented, and that they can do everything
to improve their own safety (Costa et al., 2020). Every swimming
training program should ultimately have an assessment of what
has been learned based on which each participant or his or her
parent would know what his or her abilities are.

Foremost, it is recommended to endorse swimming ability
as a necessary module of water skills, but it is also significant
to consider the fact that the ability to swim, every so often,
is not enough to prevent drowning (Brenner et al.,, 2006). In
the following years, there was an explanation that it is a set
of abilities of an individual in the water, which reduce the
risk of drowning and increase the ability to perform various
tasks in the water (Langendorfer, 2011). Water competence
was defined in a drowning prevention context as “the sum of
all personal aquatic movements that help prevent drowning
as well as the associated water safety knowledge, attitudes,
values, judgment and behaviors that facilitate safety in, on
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and around the water” (Moran, 2013). There is international
research that identifies 15 water competencies that include
physical, cognitive, and affective characteristics that should
prevent drowning (Stallman et al., 2017). These competencies are
safe entry (entry, surface, and level off), breath control, stationary
surface (front and back float, tread water), water orientation
(turn and roll), swimming competencies (on the front, back, and
side), underwater competencies (surface dive, swim underwater),
use of lifejackets (and other flotation devices), safe exit, clothed
water competencies, open water competencies, knowledge (of
local hazards and water safety rules), critical decision making-
assessing and managing the risk, assess personal competency-
to cope with the risk, recognition/assisting a drowning person,
and attitudes and behaviors. The importance of floating and
swimming, among other water competencies, as a preventive
measure against drowning, is emphasized (Stallman et al., 2017;
Langendorfer et al., 2018). Nowadays, water competency implies
a method to forestall, avoid, and survive drowning situations,
along with the ability to foresee, identify, and help persons in
possibly dangerous situations. It incorporates water skills, water
intelligence, and helping others (Pool Safely collaborator Water
Safety USA., 2020).

The objectives of this study are to determine the gender
differences between students’ actual and perceived water abilities,
and also how respondents assess risk in the described situations

and whether there are gender differences in risk assessment in the
described situations.

MATERIALS AND METHODS

Water competencies are one of the drowning prevention
measures. Knowing your own abilities in water can be an
important factor in water safety for each individual. This is the
reason why this study was conducted. The cross-sectional study
was conducted on 150 students aged 19-20 years (males, n = 88;
females, n = 62) from the faculty of sport and physical education,
University of Novi Sad. The research was conducted according
to the protocol of the project “Can you swim?” (Moran et al,
2012). All respondents voluntarily joined the research and signed
consent forms when they were acquainted with the purpose of
the research and the manner of its implementation. The research
consisted of two parts. In the first part of the research, the
respondents filled in a questionnaire which referred to some
forms of water abilities and survival skills. The second part of
the research was testing six water skills. This part of the research
lasted for ten consecutive days wherein 30 students took three
tests per day. The testing was conducted in a pool that was 25m
long and 2.2 meters deep, with a water temperature of 23°C
and a constant presence of lifeguards. Testing was completed

TABLE 1 | Students self-estimated water competencies by gender.

Total Male Female Mann-Whitney U p
N % N % N %
How many nonstop laps of a 25 m pool can you swim?
<50m 8 5.3 3 3.4 5 8.1 2577.000 0.554
51-100m 39 26.0 28 31.8 11 17.7
101-200m 34 22.7 21 23.9 13 21.0
201-300m 36 24.0 14 156.9 22 35.5
>300m 33 22.0 22 25.0 11 17.7
How long can you stay afloat?
<2min 96 64.0 67 761 29 46.8 1899.500 <0.001
2-6min 39 26.0 17 19.3 22 35.5
7-15min " 7.3 0 0 11 17.7
>15min 4 2.7 4 4.5 0 0
Can you swim 100 m on your back?
Yes, can swim 100 m nonstop back 115 76.7 69 78.4 46 74.2 2613.000 0.549
No, ¢’an’t swim 100 m nonstop back 35 23.3 19 21.6 16 25.8
Can you dive into the deep end of the pool?
Yes, can dive headfirst into the pool 135 90.0 88 100.0 47 75.8 2068.000 <0.001
No, can’t dive headfirst into pool 15 10.0 0 0 15 24.2
Can you swim underwater?
Yes, can swim underwater 136 90.7 80 90.9 56 90.3 2712.000 0.904
No, can’t swim underwater 14 9.3 8 9.1 6 9.7
Can you surface dive to a depth of 2 m?
Yes, can surface dive to 2m 128 85.3 80 90.9 48 77.4 2360.000 0.022
No, can’t surface dive to 2m 22 14.7 8 9.1 14 22.6
Total 150 100 88 58.7 62 41.3
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before the beginning of the practical part of the lessons in the
pool in order to avoid the possible effects of learning from
the practical part of the activity. The water skills assessment
was conducted 5 days after the end of the survey to avoid
completing the survey based on the results achieved in-water
skills. The evaluation of real skills in the water, according to
the stated standards, was performed by two swimming coaches.
These skills were as follows: distance swimming, backstroke
swimming, floating, dive entry (head first), surface dive (head
first), and underwater swim. Swimming skills were assessed by
continuous swimming for 15 min using any technique and speed.
The swimming distance of each respondent was assessed on a
five-point scale: <50 m, 51-100 m, 101-200 m, 201-300 m, and
>300 m. Backstroke swimming was assessed by 100 m swim on
the back using any technique and speed. This skill was assessed
on a four-point scale as follows: did not complete, completed with

poor form, completed with satisfactory form, and completed with
good/excellent form. To assess respondents’ floating skills, they
were asked lay on the water surface with minimal movement.
This skill was assessed on a four-point scale: <2 min, 2-6 min, 7—
15 min, and >15 min. Dive entry skill was tested with dive (head
first) into the pool. This skill was assessed on a four-point scale:
did not complete, completed with poor form, completed with
satisfactory form, and completed with good/excellent form. Then
underwater swim was tested. The respondents started with a dive
(head first) and swam underwater as far as they could. This skill
was assessed on a five-point scale: did not complete, completed
10 m, completed 15m, completed 20m, and completed 25 m.
Surface dive (head first) was tested with surface dive (head first)
to the bottom of the pool. This skill was assessed on a four-point
scale: did not complete, completed with poor form, completed
with satisfactory form, and completed with good/excellent form.

TABLE 2 | Student water competencies by gender.

Total Male Female Mann-Whitney U p
N % N % N %
Swimming ability
<50m 6 4.0 1 11 5 8.1 1743.000 <0.001
51-100m 40 26.7 32 36.4 8 12.9
101-200m 45 30.0 36 40.9 9 14.5
201-300m 15 10.0 4 4.5 11 17.7
>300m 44 29.3 15 17.0 29 46.8
Floating ability
<2min 131 87.3 86 97.7 45 72.6 2042.000 0.003
2-6min 19 12.7 2 2.3 17 27.4
7-15min 0 0 0 0 0
>15min 0 0 0 0 0
100 m swim on back
Did not complete 27 18.0 20 22.7 7 11.3 2513.500 0.388
Completed with poor form 27 18.0 1 125 16 25.8
Completed with satisfactory form 64 42.7 41 46.6 23 37.1
Completed with good/excellent form 32 21.3 16 18.2 16 25.8
Dive into pool (2m depth)
Did not complete 9 6.0 1 1.1 8 12.9 1922.000 <0.001
Completed with poor form 14 9.3 4 4.5 10 16.1
Completed with satisfactory form 39 26.0 23 26.1 16 25.8
Completed with good/excellent form 88 58.7 60 68.2 28 45.2
Underwater Swim
Did not complete 50 33.3 25 28.4 25 40.3 2331.500 0.118
Completed 10m 36 24.0 22 25.0 14 22.6
Completed 15m 26 17.3 16 18.2 10 16.1
Completed 20m 15 10.0 9 10.2 6 9.7
Completed 25m 23 15.3 16 18.2 7 1.3
Surface dive 2m
Did not complete 15 10.0 3 3.4 12 19.4 2153.000 0.022
Completed with poor form 41 27.3 25 28.4 16 25.8
Completed with satisfactory form 42 28.0 25 28.4 17 27.4
Completed with good/excellent form 52 34.7 35 39.8 17 27.4
Total 150 100 88 58.7 62 41.3
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The study was conducted according to the guidelines of the
Declaration of Helsinki and was approved by the Institutional
Review Board (or Ethics Committee) of the University of Novi
Sad, Faculty of sport and physical education, Novi Sad, Serbia
(Ref. No. 47-12-11/2021-1).

The collected data were processed by the statistical program
IBM SPSS (20.0). Using calculated frequencies and estimates,
students’ self-assessment and actual measures of their swimming
and survival skills and their perceived risk of drowning are
described. Shapiro-Wilk test was used to test the normality of the
distribution (p < 0.001). Based on the results, Mann-Whitney U
tests were applied, the differences between independent variables
(gender) were analyzed according to dependent measures (water
competency). To determine the significance of the relationship
between actual and perceived skills, Spearman-rank correlation
coeflicients were calculated. Spearman’s correlation coefficients
(r) were used to investigate associations among actual and
perceived water skills. The degrees of statistically relevant
Spearman’s correlation is defined in the relationship as trivial,
very small, insubstantial, tiny, practically zero (£0-0.1); small,
low, minor (40.1-0.3); moderate, medium (40.3-0.5); large,
high, major (£0.5-0.7); very large, very high, huge (40.7-
0.9); nearly, practically, or almost; and perfect, distinct, infinite

(£0.9-1) (Cohen, 1988). The level of significance was set
atp < 0.05.

RESULTS

At the beginning of the research, there were a total of 164
students. During testing, some of them did not do a questionnaire
or did not complete tests in the water. Incomplete data were
excluded, and the research continued with a sample of 150
students. Analyzing the results in Table1 which shows the
students’ self-assessed water competencies, it is evident that only
5% of respondents estimated that they could not swim more than
50 m continuously for 15min using any technique and speed.
The assessments of the other respondents were very uniform
(22-26%). A large number of the respondents (64%) estimated
that they could stay afloat < 2min, and a small number of
them (2.7%) could stay afloat longer than 15 min. Analyzing the
surface floating ability by gender, it is noticeable that there is
a statistically significant difference. Much more male students
(76.1%) estimated that they could stay afloat < 2 min, and only
male respondents (4.5%) could stay afloat longer than 15 min.
More female respondents (53.2%) could stay afloat in the range

TABLE 3 | Male students-comparison of estimated and real water competencies.

Swim Float Backstroke Dive Underwater Surface
estimate estimate estimate entry swim dive
estimate estimate estimate

Swim 0.601**

Float 0.085

Backstroke —0.421*

Dive entry -

Underwater —0.335"

swim

Surface dive —0.331*

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

TABLE 4 | Female students-comparison of estimated and real water competencies.
Swim Float Backstroke Dive Underwater Surface
estimate estimate estimate entry swim dive

estimate estimate estimate

Swim 0.694**

Float 0.698**

Backstroke 0.222

Dive entry —-0.107

Underwater —0.353*"

swim

Surface dive —0.352**

**Correlation is significant at the 0.01 level (2-tailed).
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of 2-15 min. Most students estimated that they could swim 100 m
on their back (76.7%), dive into the deep end of the pool (90%),
can swim underwater (90.7%), and surface dive to a depth of 2m
(85.3%). Statistically, differences were found by gender in self-
estimates of water competencies for diving into the pool where
all male students estimated that they can dive into the pool and
for surface dive to a depth. Meanwhile, a small number (22.6%)
of female students estimated that they could not dive to a depth
of 2 m.

According to Table 2, just 29% of students were able to swim
nonstop more than 300m and 4% swam < 50m. Analyzing
the swimming ability by gender, there is noticeable statistically
significant difference. Most female students (64.5%) were able
to swim nonstop more than 200 m compared to male students
(21.5%), and fewer female students (8.1%) could not swim for
more than 50 m. Most male students (77.3%) swam 50-200 m
compared to female students (27.4%). The small number of
respondents (13%) showed ability to float. Particularly, female
students (27%) floated for 2-6 min compared to men (2%),
which is a statistically significant difference. On the backstroke
swim test, participants are of similar ability. The students were

statistically significantly better at diving into the pool. Students
(68%) performed the dive as excellent, while female students
(13%) did not dive into the pool. In the underwater swim,
participants are of similar ability. Male students (97%) were
statistically significantly better in surface dive, while female
students (19%) did not complete the task.

If the perceived and real water abilities of male students
are analyzed, there is a noticeable (Table 3) high statistically
significant relationship between real and expected distance
swimming skills. This skill is very important for the safety of
the individual in the water. There are also moderate, negative,
and statistically significant relations between perceived and actual
100 m backstroke swimming, underwater swimming skills, and
surface diving skills. A negative sign of the relations indicates
a wrong assessment of skills in the water, which can be very
dangerous for any individual. In this sample, the negative sign
indicates an overestimation of the backstroke swimming 100 m,
underwater swimming skills, and underestimation of the surface
diving skills.

By analyzing the perceived and real abilities in the water of the
female students, there is a noticeable (Table 4) high statistically

TABLE 5 | Perceptions of risk of drowning by gender.

Total Male Female Mann-Whitney U p
Risk scenario N % N % N %
Capsized canoe 100 meters offshore
Extreme risk 20 13.3 10 11.4 10 16.1 2231.000 0.046
High risk 24 16.0 13 14.8 1Al 17.7
Slight risk 46 30.7 23 26.1 23 371
No risk 60 40.0 42 47.7 18 29.0
Caught in rip current at surf beach
Extreme risk 22 14.7 13 14.8 9 14.5 2532.000 0.435
High risk 44 29.3 22 25.0 22 35.5
Slight risk 54 36.0 35 39.8 19 30.6
No risk 30 20.0 18 20.5 12 19.4
Chased toy into deep end of swimming pool
Extreme risk 6 4.0 3 3.4 3 4.8 2559.000 0.328
High risk 10 6.7 5 5.7 5 8.1
Slight risk 10 6.7 5 5.7 5 8.1
No risk 124 82.7 75 85.2 49 79.0
Fell into deep river when fully clothed
Extreme risk 8 5.3 5 5.7 3 4.8 2579.000 0.530
High risk 15 10.0 9 10.2 6 9.7
Slight risk 48 32.0 25 28.4 23 371
No risk 79 52.7 49 55.7 30 48.4
Swept off isolated rocks while fishing
Extreme risk 14 9.3 6 6.8 8 12.9 2038.000 0.005
High risk 24 16.0 10 11.4 14 22.6
Slight risk 45 30.0 25 28.4 20 32.3
No risk 67 44.7 47 53.4 20 32.3
Total 150 100 88 58.7 62 41.3
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significant relationship between perceived and real ability of
distance swimming skills and floating skills. As mentioned, these
two skills are very important for the safety of the individual
in the water. There is a moderate, negative, and statistically
significant relationship between actual and expected 100m
backstroke swimming, underwater swimming skills, and surface
diving skills. A negative sign of the relations indicates a wrong
assessment of skills in the water, which can be very dangerous
for any individual. In this sample, a negative sign indicates
an overestimation of the underwater swimming skills and an
underestimation of surface diving skills.

In addition to assessing their water skills, respondents also
assessed the degree of risk in the five situations described to them.
Analyzing respondents’ responses (Table 5), it is noticeable that
there is no statistically significant difference between the answers
of male and female respondents. When asked about the risk
assessment when they were caught in the current on a surfing
beach, they ran a toy into the deep end of the swimming pool and
fell fully clothed into a deep river. In all three described situations,
female students were more careful than male students in risk
assessment. The existence of a statistically significant difference
in the answers can be noticed in the questions for the situation of
overturning a canoe 100 m from the shore (p = 0.046) and being
swept off isolated rocks while fishing (p = 0.005). The answers
of the female students to these questions indicate their even
greater caution compared to male students for the previously
described situations.

DISCUSSION

When analyzing the assessments of abilities of the respondents
in distance swimming, there were no big differences between
the two groups of respondents, unlike the analysis of skills
where female students were significantly better due to how more
of them swam over 200 m. This difference between gender in
distance swimming could be a consequence of better swimming
abilities, physical constitution, and better motivation. Both
groups of respondents were highly realistic in assessing their
distance swimming ability. The ability to swim for a long time in
some incidents can save lives. Swimming ability is one of many
ways to prevent drowning (Brenner et al., 2003). Participation in
formal swimming lessons is associated with a reduction in the
risk of drowning (Brenner et al., 2009).

Floating is the main skill of survival in water and a method of
preventing drowning (Andrews, 2019). Both in the assessment
and in the real situation, female students were statistically
significantly better than male students in the skill of floating on
water. All respondents rated their ability to float in water well.
The female’s rating was highly accurate, and the male rated it
well as not being able to swim for long. A smaller number of
female students were able to float for < 2 min, and more of them
floated for 2—-6 min. Such difference between gender in floating
ability could be a consequence of the physical constitution and
the ability to relax while lying on a surface. This ability can be
useful after a long swim or a stressful situation in the water; to lay
on your back, relax, breathe, concentrate, and decide what to do

next. Basic water competency skills, floating, diving, underwater
swimming, and swimming technique, are the essence of the
concept of water competence and survival skills (Langendorfer
and Bruya, 1995; Stallman et al., 2011). There are claims that
some different skills from the above are the main skills in the
water that may be crucial in a drowning situation. These skills are:
buoyancy control (floating), treading water, re-orienting oneself,
breath control, and propulsion above and below the water surface
(Stallman et al., 2008; Hulteen et al., 2018).

Assessment of swimming ability on the back and real
possibilities are similar between two groups of respondents. The
male students moderately overestimated their capabilities. This
overestimation of the skill of swimming on the back in males
is a consequence of their opinion that lying on the back makes
breathing “easier.” Hence, they would be able to swim 100 m,
which proved to be incorrect. A poor assessment of this ability
could jeopardize the safety of an individual who may once have
set out to swim a section in this way. It is especially dangerous
when abilities are overestimated. Swimming on the backside
allows easier breathing, solid propulsion, and poor forward
visibility. Drowning survivors who did not know how to float or
swim on their backs had to be rescued (Stallman et al., 2008).

In HIC, jumping and diving into water is a small but persistent
cause of death and serious injury, especially among male youth
and young adults (Moran Dr et al,, 2021). Diving headfirst is a
popular water activity, but the risk of head, neck, and spinal cord
injury means that diving could be extremely dangerous. Diving
injuries as a consequence of aquatic recreational activities are the
cause of devastating trauma, primarily affecting the cervical spine
(Korres et al., 2006). All the male students wrote that they knew to
dive headfirst into the pool, with a third of the female respondents
saying that they did not know to dive headfirst. In the skill of
diving on the head in the pool, the male students were better, and
during the testing, more of them were rated as satisfactory and
excellent. There are fewer female students than they estimated.
Those who did not dive headfirst into the water underestimated
their skills. The observed difference between gender in diving
into the water in favor of males is caused by their desire to prove
themselves and their courage. The headfirst entry in the pool is
most often used by divers and swimmers in competitions. Bathers
also like to use this type of diving for enjoyment. After such
entry into the water, the airways are “closed” and the eyes are in
contact with water for some time, which could be a problem for
individuals. This skill is important because it indicates that there
is no fear of diving into the water, which can sometimes be the
only way to enter the water, especially in incidental situations.

According to the underwater swimming skills, respondents
are similar in both assessments and tests. However, in their
assessment, both groups of respondents significantly moderately
overestimated their abilities. This overestimation of underwater
swimming skills from a large number of respondents is a
consequence of their opinion that they will easily demonstrate
this skill, which turned out to be incorrect. The analysis of the real
abilities of the respondents shows a somewhat greater ability of
males in this skill. In some circumstances, swimming underwater
may be a competence required to avoid drowning (Stallman et al.,
2017). Moving underwater can be of great benefit to individuals
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if they find themselves in a situation where their safety or life
depends on crossing a certain distance underwater or on their
ability to hold their breath for a while.

When analyzing the perceived and tested surface diving
abilities, both groups of respondents are quite different. Both
groups of respondents moderately underestimated their surface
diving skills. This result may be a consequence of their caution in
assessing activities that are somewhat more dangerous for them.
By analyzing the tested values, males have significantly better
results, which are reflected in a smaller number of respondents
who could not dive as well as a larger number of respondents
who did very well, while the number of girls who did not surface
dive is less than estimated. The skill of surface diving can be
very useful in incidents in the water, or to get out if there is an
obstacle in the water that they cannot otherwise get around or
in a situation to help someone (take him out of the bottom of
the pool).

When assessing the risk in the described situations, there
is a statistically significant difference in “Capsized canoe 100
meters offshore” (0.046) and “Swept off isolated rocks while
fishing, situations” (0.005). In both situations, men estimate that
there is no risk at all, while girls are more careful in their
assessment. These results confirm the WHO report, which states
that men drown more often, and the main risk factors include low
awareness of water dangers (World Health Organization., 2014).

The results of this study confirmed gender differences between
students’ actual and perceived water abilities. The results of this
research show that the male and female students had inaccurate
perceptions of their own perceived and real water abilities.
According to perceived abilities, female students were much
better at floating and male students were much better at diving
into water and surface dive. In real situations, in the water, female
students were much better at distance swimming and floating,
and men at diving and surface dive. When assessing the risk,
there was gender differences between students. The male students
claimed that there was no particular risk when a canoe capsized
100 m offshore and if they are swept off an isolated rock while
fishing. It is very important that students are aware of their own

REFERENCES

Andrews, A. (2019). How to help people float. Int. J. Aquat. Res. 11, 1.
doi: 10.25035/ijare.11.04.02

Avramidis, E. (2009). The 4W model of drowning for lifesaving of non-aquatic and
swimming activities. Leeds: Leeds Metropolitan University.

Brenner, R. A., Moran, K., Stallman, R. K., Gilchrist, J., and McVan, J. (2006).
“Swimming ability and the risk of drowning,” in Handbook on Drowning:
Prevention, rescue treatment, Eds J. L. Bierens (Berlin, Germany: Springer-
Velrag), 112-117.

Brenner, R. A, Saluja, G., and Smith, G. S. (2003). Swimming
lessons, swimming ability, and the risk of drowning. Inj.
Control ~ Saf. ~ Promot. 10,  211-215.  doi:  10.1076/icsp.10.4.21
1.16775

Brenner, R. A, Taneja, G. S., Haynie, D. L., Trumble, A. C., Qian, C., Klinger,
R. M, et al. (2009). Association between swimming lessons and drowning in
childhood: a case-control study. Arch. Pediatr. Adolesc. Med. 163, 203-210.
doi: 10.1001/archpediatrics.2008.563

Cohen, J. (1988). Statistical Power Analysis for the Behavior Sciences, 2nd Edn. New
York, NY: Academic Press.

abilities in the water so as not to endanger their own lives or the
lives of others.

LIMITATIONS OF THE RESEARCH

There are several limitations which must be which must be
mentioned. The respondents in this research are students of
the faculty of sports and physical education who are much
more capable than their peers who are from other faculties. The
research was cross-sectional, and such research can be organized
and have a longitudinal character. Future research could be
conducted for students to assess their own swimming skills in
clothing, river, or wave swimming skills.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by University of Novi Sad, Faculty of Sport and Physical
Education Ref. No. 47-12-11/2021-1. The patients/participants
provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

GD and NZ wrote the article. GD, MJ, TK, FS, DS, NZ, and
ET designed the study, analyzed the data, discussed the results,
reviewed, and approved the article. All authors contributed to the
article and approved the submitted version.

FUNDING

This work has been supported by the Provincial Secretariat for
Higher Education and Scientific Research (142-451-2594).

Costa, A. M., Frias, A., Ferreira, S. S., Costa, M. ., Silva, A. J., and Garrido, N. D.
(2020). Perceived and real aquatic competence in children from 6 to 10 years
old. Int. J. Environ. Res. Public Health. 17, 6101. doi: 10.3390/ijerph17176101

D’Hondt, E., Buelens, L., Barnett, L. M., Howells, K., Sddkslahti, A., Costa, A.
M., et al. (2021). Differences between young children’s actual, self-perceived
and parent-perceived aquatic skills. Percept. Mot. Ski. 128, 1905-1931.
doi: 10.1177/00315125211017864

Farizan, N. H., Mani, K. K, Sutan, R., and Hod, R. (2021). A Concept Paper
on Improving Parental Knowledge and Practices on Water Safety and Their
Children: A Guide for Drowning Prevention. Int. . Acad. Res. 11, 262-271.
doi: 10.6007/IJARBSS/v11-i15/10651

Hopkins, A. (2005). Safety, culture and risk: The organisational causes of disasters.
Australia: CCH.

Hulteen, R. M., Morgan, P. J., Barnett, L. M., Stodden, D. F., and Lubans,
D. R. (2018). Development of foundational movement skills: a conceptual
model for physical activity across the lifespan. Sports Med. 48, 1533-1540.
doi: 10.1007/540279-018-0892-6

Jeswani, N. L., Khilji, M. F., Rizvi, S., and Al Reesi, A. (2021). Epidemiology
of drowning incidents among children at Sultan Qaboos university hospital
Oman. Oman Med. ]. 36, €320. doi: 10.5001/0mj.2021.104

Frontiers in Sports and Active Living | www.frontiersin.org

May 2022 | Volume 4 | Article 887216


https://doi.org/10.25035/ijare.11.04.02
https://doi.org/10.1076/icsp.10.4.211.16775
https://doi.org/10.1001/archpediatrics.2008.563
https://doi.org/10.3390/ijerph17176101
https://doi.org/10.1177/00315125211017864
https://doi.org/10.6007/IJARBSS/v11-i15/10651
https://doi.org/10.1007/s40279-018-0892-6
https://doi.org/10.5001/omj.2021.104
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles

Dimitri¢ et al.

Students Assess Water Skills

Kjendlie, P. L., Pedersen, T., Thoresen, T., Setlo, T., Moran, K., and Stallman, R.
K. (2013). Can you swim in waves? Children’s swimming, floating, and entry
skills in calm and simulated unsteady water conditions. Int. J. Aquat. Res. 7, 4.
doi: 10.25035/ijare.07.04.04

Korres, D. S., Benetos, I. S., Themistocleous, G. S., Mavrogenis, A. F., Nikolakakos,
L., and Liantis, P. T. (2006). Diving injuries of the cervical spine in amateur
divers. Spine J. 6, 44-49. doi: 10.1016/j.spinee.2005.06.013

Langendorfer, S., and Bruya, L. D. (1995). Aquatic readiness: Developing water
competence in young children. Hum. Kinet. 1.

Langendorfer, S., Moran, K., and Stallman, R. (2018). Guiding Principles: Applying
Water Competence to Drowning Prevention. Int. J. Aquat. Res. 11, 22.
doi: 10.25035/ijare.11.02.22

Langendorfer, S. J. (2011). Considering drowning, drowning prevention, and
learning to swim. Int. J. Aquat. Res. 5, 2. doi: 10.25035/ijare.05.03.02

Langendorfer, S. J. (2015). Changing learn-to-swim and drowning prevention
using aquatic readiness and water competence. Int. J. Aquat. Res. 9, 4-11.
doi: 10.1123/ijare.2014-0082

Logan, S. W., Kipling Webster, E., Getchell, N., Pfeiffer, K. A., and Robinson, L. E.
(2015). Relationship between fundamental motor skill competence and physical
activity during childhood and adolescence: a systematic review. Kinesiol. Rev. 4,
416-426. doi: 10.1123/kr.2013-0012

Maurice, P., Lavoie, M., Laflamme, L., Svanstrom, L., Romer, C., and Anderson, R.
(2001). Safety and safety promotion: definitions for operational developments.
Inj. Control Saf. Promot. 8, 237-240. doi: 10.1076/icsp.8.4.237.3331

Moran Dr, K., Blitvich, J., Petrass, L., and McElroy, K. (2021). Getting In: Safe
Water Entry Competencies. Int. J. Aquat. Res. 13, 4. doi: 10.25035/ijare.13.02.04

Moran, K. (2013). Defining ‘swim and survive’ in the context of New Zealand
drowning prevention strategies: A discussion paper, NZ: WaterSafe Auckland.
Auckland.  Available http://www.watersafe.org.nz/educators/
research-and-information/research-reference/ (accessed January 19, 2022).

Moran, K. (2014). Getting out of the water: how hard can that be? Int. J. Aquat.
Res. 8, 4. doi: 10.25035/ijare.08.04.04

Moran, K. (2015). Can you swim in clothes? Reflections on the perception and
reality of the effect of clothing on water competency. Int. J. Aquat. Res. 9, 4.
doi: 10.25035/ijare.09.02.04

Moran, K., Stallman, R. K., Kjendlie, P. L., Dahl, D., Blitvich, J. D., Petrass, L. A.,
et al. (2012). Can you swim? An exploration of measuring real and perceived
water competency. Int. J. Aquat. Res. 6, 4. doi: 10.25035/ijare.06.02.04

Moran, K., and Stanley, T. (2013). Readiness to rescue: Bystander perceptions of
their capacity to respond in a drowning emergency. Int. . Aquat. Res. 7, 3.
doi: 10.25035/ijare.07.04.03

Morrongiello, B. A., Sandomierski, M., Schwebel, D. C., and Hagel, B.
(2013). Are parents just treading water? The impact of participation
in swim lessons on parents judgments of children’s drowning risk,
swimming ability, and supervision needs. Accid Anal Prev. 50, 1169-1175.
doi: 10.1016/j.aap.2012.09.008

Peden, A. E, Franklin, R. C.,, and Leggat, P. A. (2019). Cardiopulmonary
resuscitation and first-aid training of river users in Australia: A strategy for
reducing drowning. Health Promot. J. Austr. 30, 258-262. doi: 10.1002/hpja.195

Petrass, L. A., Blitvich, J. D., McElroy, G. K., Harvey, J., and Moran, K. (2012). Can
you swim? Self-report and actual swimming competence among young adults
in Ballarat, Australia. Int. J. Aquat. Res. 6, 5. doi: 10.25035/ijare.06.02.05

Pool Safely collaborator Water Safety USA. (2020). What Is Water Competency?
Available https://www.poolsafely.gov/blog/what-is- water-
competency/ (accessed January 18, 2022).

Queiroga, A. C., Blitvich, J., McElroy, K., Moran, K., Fernandes, R., and Soares, S.
(2013). “Can you swim? project: evaluation of perceived and real water safety
skills of children and adolescents aged 5-16 years old.” in World Conference on
Drowning Prevention-Conference Abstracts (Potsdam), 109.

Ramos, W., Beale, A., Chambers, P., Dalke, S., Fielding, R., Kublick, L., et al.
(2015). Primary and secondary drowning interventions: The American Red
Cross circle of drowning prevention and chain of drowning survival. Int. J.
Aquat. Res. 9, 8. doi: 10.25035/ijare.09.01.08

Red Cross. (2014). Swimming and Water Safety Education, American National Red
Cross. Available online at: http://www.thprd.org/document/2720/swimming-
water-safety-manual (accessed January 19, 2022).

Rejman, M., Kwaéna, A., Chrobot, M., Kjendlie, P. L., and Stalmann, R.
K. (2020). Perceived versus real swimming skills of adolescents under

online at:

online  at:

standard and challenging conditions: Exploring water competencies as
an approach to drowning prevention. Int. J. Environ. Res. 17, 3826.
doi: 10.3390/ijerph17113826

RoSPA. (2008). Swiming and water safety education, The Royal Society for
the Prevention of Accidents Leisure safery department. Available online
at: https://www.rospa.com/rospaweb/docs/advice-services/leisure-safety/able-
to-swim.pdf (accessed January 19, 2022).

Stallman, R. K., Junge, M., and Blixt, T. (2008). The Teaching of Swimming Based
on a Model Derived from the Causes of Drowning. Int. J. Aquat. Res. 2, 11.
doi: 10.25035/ijare.02.04.11

Stallman, R. K., Kjendlie, P. L., Haugen, K., Melby, M., de Faveri, T., and Nesheim,
R. (2011). A Norwegian Model for Swimming Competency. Proceedings of
the World Drowning Prevention Conference (Da Nang, Vietnam), 10-13th May
2011, 249.

Stallman, R. K., Moran Dr, K., Quan, L., and Langendorfer, S. (2017). From
Swimming Skill to Water Competence: Towards a More Inclusive Drowning
Prevention Future. Int. J. Aquat. Res. 10, 3. doi: 10.25035/ijare.10.02.03

Stanley, T., and Moran, K. (2016). Parental perceptions of water competence and
drowning risk for themselves and their children in an open water environment.
Int. ]. Aquat. Res. 10, 4. doi: 10.25035/ijare.10.01.04

Stanley, T., and Moran, K. (2018). Self-Estimates of swimming and rescue
competence, and the perceptions of the risk of drowning among minority
groups in New Zealand-life saving or life threatening. Journal of Education and
Human Development. 7, 82-91.

Titchener, K., Haworth, N., and Lennon, A. (2011). Knowledge, attitudes and
beliefs towards injury prevention: A population-based telephone survey.
Int ] Inj Contr Saf Promot. 18, 227-234. doi: 10.1080/17457300.2011.
561926

Trope, Y. (1980). Self-assessment, self-enhancement, and task preference. J. Exp.
Soc. Psychol. 16, 116-129. doi: 10.1016/0022-1031(80)90003-7

US Coast Guard Auxiliary (2022). Safety Programs. Available online at: https://
wow.uscgaux.info/content.php?unit=V-DEPTandcategory=safety- programs
(accessed January 20, 2022).

World Health Organization. (2014). Global report on drowning: preventing a
leading killer. Available online at: https://www.who.int/publications/i/item/
global-report-on-drowning- preventing-a-leading-Kkiller (accessed January 22,
2022).

World Health Organization. (2021). Drowning. Available online at: https://www.
who.int/news-room/fact-sheets/detail/drowning (accessed January 21, 2022).

Wright, M. (2016). “Beach safety education: a behavioural change approach.”
in The Science of Beach Lifeguarding. st ed, Eds M. Tipton and A.
Wooler (USA: Boca Raton: CRC Press, Taylor and Francis Group), 235-244.
doi: 10.4324/9781315371641-16

Wu, Y., Huang, Y., Schwebel, D. C,, and Hu, G. (2017). Unintentional child and
adolescent drowning mortality from 2000 to 2013 in 21 countries: Analysis
of the WHO mortality database. Int. . Environ. Res. Public Health. 14, 875.
doi: 10.3390/ijerph14080875

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

The handling Editor AB declared a past co-authorship with one of the authors NZ.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Dimitrié, Jaksié, Sadri, Sajber, Kaurin, Zeni¢ and Tabakova.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Sports and Active Living | www.frontiersin.org

May 2022 | Volume 4 | Article 887216


https://doi.org/10.25035/ijare.07.04.04
https://doi.org/10.1016/j.spinee.2005.06.013
https://doi.org/10.25035/ijare.11.02.22
https://doi.org/10.25035/ijare.05.03.02
https://doi.org/10.1123/ijare.2014-0082
https://doi.org/10.1123/kr.2013-0012
https://doi.org/10.1076/icsp.8.4.237.3331
https://doi.org/10.25035/ijare.13.02.04
http://www.watersafe.org.nz/educators/research-and-information/research-reference/
http://www.watersafe.org.nz/educators/research-and-information/research-reference/
https://doi.org/10.25035/ijare.08.04.04
https://doi.org/10.25035/ijare.09.02.04
https://doi.org/10.25035/ijare.06.02.04
https://doi.org/10.25035/ijare.07.04.03
https://doi.org/10.1016/j.aap.2012.09.008
https://doi.org/10.1002/hpja.195
https://doi.org/10.25035/ijare.06.02.05
https://www.poolsafely.gov/blog/what-is-water-competency/
https://www.poolsafely.gov/blog/what-is-water-competency/
https://doi.org/10.25035/ijare.09.01.08
http://www.thprd.org/document/2720/swimming-water-safety-manual
http://www.thprd.org/document/2720/swimming-water-safety-manual
https://doi.org/10.3390/ijerph17113826
https://www.rospa.com/rospaweb/docs/advice-services/leisure-safety/able-to-swim.pdf
https://www.rospa.com/rospaweb/docs/advice-services/leisure-safety/able-to-swim.pdf
https://doi.org/10.25035/ijare.02.04.11
https://doi.org/10.25035/ijare.10.02.03
https://doi.org/10.25035/ijare.10.01.04
https://doi.org/10.1080/17457300.2011.561926
https://doi.org/10.1016/0022-1031(80)90003-7
https://wow.uscgaux.info/content.php?unit=V-DEPTandcategory=safety-programs
https://wow.uscgaux.info/content.php?unit=V-DEPTandcategory=safety-programs
https://www.who.int/publications/i/item/global-report-on-drowning-preventing-a-leading-killer
https://www.who.int/publications/i/item/global-report-on-drowning-preventing-a-leading-killer
https://www.who.int/news-room/fact-sheets/detail/drowning
https://www.who.int/news-room/fact-sheets/detail/drowning
https://doi.org/10.4324/9781315371641-16
https://doi.org/10.3390/ijerph14080875
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles

	How University Students Assess Their Water Skills
	Introduction
	Materials and Methods
	Results
	Discussion
	Limitations of the Research
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


