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Abstract

Drowning is a complex public health problem that can be prevented worldwide with strategic educational interventions. Multiple factors can

cause drowning, and knowing how to move without putting one’s feet on the ground does not mean that the individual has aquatic skills (procedural
content), knows the meaning of a sign/flag (conceptual content), is aware of and behaves in a way that does not put oneself in danger (attitudinal
content), can think quickly, and above all, that one knows how to make appropriate decisions when faced with aquatic adversities, such as falling
into the deep end, with a current or having cramps. Thus, the objective of this study was to provide an assessment tool that allows the level of three-
dimensional drowning prevention mastery to be verified in relation to the CAP contents (Conceptual, Attitudinal and Procedural). The professional
who uses the CAP test must add the result of each dimension of the tests, which are worth 10 points each. The more correct answers a student gets
in all dimensions together, the better their three-dimensional CAP preventive level is. Those who score 0-6 points are considered to have a very weak
CAP preventive level; 7-12 points as weak CAP; 13-18 points as average CAP; 19-24 points as good CAP; and finally, 25-30 points as excellent CAP
preventive level. It is believed that identifying people’s CAP weaknesses can contribute to the development of more incisive drowning prevention
procedures. Using the CAP test to monitor school-age students can help identify safety values, concepts, and skills in certain regions of the country
or specific groups that are not familiar with aquatic environments and, thus, help to formulate drowning prevention interventions, if necessary.
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Introduction

Drowning is a complex public health problem, and collabora-
tion across sectors is needed to make an impact and reduce deaths
[1]. In recent years, global education could have prevented [2] more
than 2.5 million deaths caused by drowning [3]. Researchers from
New Zealand, Norway and the United States argue that our atti-
tudes affect our behaviors, and it is our actual behaviors around
aquatic environments that will keep us safe or not; they add that it
is important to instil respect for water from an early age [4]. This

@ @ This work is licensed under Creative Commons Attribution 4.0 License |A]SSM.MS.ID.000551.

is especially true because the risk of drowning is determined by a
complex interaction of individual behaviors, safety knowledge and
awareness of hazards [5]. In fact, drowning is caused by multiple
factors; Prevention must begin outside the water and be main-
tained in the water through three-dimensional educational content:
conceptual, attitudinal and procedural [6]. Learning to swim (pro-
cedural content) is recognized as a drowning prevention strategy
[7], however, the debate in recent years includes not only knowing
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how to move in water. According to the World Health Organiza-
tion (WHO), swimming can have an educational role in combating
drowning when it is taught as a component of a program that has,
in addition to content focused on safety skills, understanding (con-
ceptual) and behaviors (attitudinal) in relation to water [8], that is,
two other dimensions are also important. Individually, each content
dimension can contribute to the prevention of drowning; howev-
er, when preventive action encompasses three-dimensional work
in which forces come together to prevent death by drowning, the
chance of success is greater.

Swimming is much more than crawling from one edge to an-
other. Just as those who want to drive need to learn in three di-
mensions at driving school, those who are going to swim need to
understand that there is practical and theoretical content (proce-
dural, attitudinal and conceptual) that, in addition to being taught/
learned, must be verified to see if the student can perform it cor-
rectly [9]. For a driver’s license candidate to be able to drive alone,
he or she needs to know how to drive the car on a hill, in a traffic
jam, in a parking lot, in a roundabout, with high beams in the face,
in a tunnel, at night, in the rain (procedural content). Furthermore,
the driver must be aware of the right time to change gears, use the
lights (headlights, taillights, turn signals), rearview mirrors, wind-
shield wipers, defroster, give way, drive defensively, interpret signs,
adjust the seat, correlate the buttons on the dashboard with their
functionality, etc. (attitudinal and conceptual content). Theoretical
and practical content come together to have a functionality when
applied to the act of driving the car [9]. Similarly, the act of guiding
life in the water requires three-dimensional teachings.

Excellent water movement skills (procedural) do not mean that
the person is safe from drowning, as they may lack knowledge and
attitudes that will save them or prevent them from drowning [6].
Parents and teachers must be aware and cannot falsely assume
that if their children know how to swim in a pool, they are “drown-
proof” [3]. Even if a person can cross a 25m pool without putting
their feet on the ground, this does not mean that they have aquatic
skills (procedural content), know the meaning of a sign/flag (con-
ceptual content), are aware of and behave in a way that does not put
themself in danger (attitudinal content), are able to think quickly,
and above all, that they know how to make appropriate decisions
when faced with aquatic adversities that they may experience, such
as falling into the deep end, with a current or having cramps [9]. The
most significant change that occurred in swimming schools was the
implementation of “practical swimming” classes in the curriculum,
teaching not only procedural content (swimming skill movements),
but also conceptual and attitudinal content [6] through the safer
swimming methodology [10].

In this context, swimming students need to learn, in addition to
procedural content, two new dimensions [11], which are: 1) the at-
titudinal content dimension, which is the actions focused on teach-
ing the student, so that he/she can be able to respect and/or know
how to live with (rules for using the places, teacher’s guidelines,
their limits, norms, postures, values, procedures, conduct, preven-
tion habits and attitudes); and 2) the conceptual content dimen-
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sion, which is the actions focused on teaching the student, so that
he/she can be able to interpret and/or know about (signs, symbols,
warnings, meanings, risks, danger and concepts) [12]. In this sense,
itis up to the teacher to select the educational content that needs to
be taught so that students do not drown [13] and have preventive
awareness [14] to enjoy aquatic places safely throughout their lives
[7]. American researchers have emphasized the need to expand
knowledge about aquatic safety [15], however, to date, there is no
knowledge of a three-dimensional drowning prevention test. What
does exist are tests that focus on aquatic (procedural) skills such
as aquacity [16] or with the dimensions analyzed separately [11].

The initiative to propose a three-dimensional test for drown-
ing prevention has been under development for decades [17] and
meets, above all, the need to alert society to the other two dimen-
sions of prevention (conceptual and attitudinal) to avoid deaths by
drowning [18]. Thus, the objectives of this article are a) to alert the
population to the need to approach drowning prevention in three
dimensions together: conceptual, attitudinal and procedural; b) to
provide an assessment instrument that allows verifying the level of
three-dimensional drowning prevention mastery in relation to the
KAP contents (Conceptual, Attitudinal and Procedural).

Conceptual Content

In the conceptual content dimension, the student learns to
“know about” facts, concepts, symbols, images, material principles,
such as, for example, what is dangerous? What is shallow/deep and
what precautions should be taken in each of these spaces? What is
the meaning of the figure or text contained in a certain sign? What
is the best place to bathe? Where is it slippery and what are the
risks? When to call emergency services. In Brazil, the Mobile Emer-
gency Care Service (SAMU) - 192, or Firefighters - 193. This con-
tent can help prevent drowning by working on student awareness
(VASCONCELLOS ET AL., 2019) so that they are able to apply aquat-
ic skills if they are in a dangerous situation [19], have emotional
control to reason about the best option to follow, know the warning
signs, be careful with drains [19] and avoid high-risk behaviors in
the aquatic environment.

In this sense, it is important to define the concept to be learned
to prevent drowning, such as, for example, what to know, what to
do in a given situation. Then, later, this concept can be used to de-
termine objectives, choose content and methodology to consolidate
it as a concept to be learned by the student. For example, teachers
can work on the meaning of the colors of the flags that are displayed
on beaches to indicate the current level of danger in the sea, and
students can learn to recognize the risk of drowning. A green flag
means a suitable place for swimming; a yellow flag means a risk of
drowning; a red flag means a high risk of drowning; and a black flag
means an area without lifeguards. In the safer swimming method-
ology, conceptual content is also taught using a memory card game
with definitions of conceptual terms [20]. Interventions with stu-
dents on water safety use conceptual pedagogical content, showing
the meaning of the word linked to prevention and its antagonism,
such as: prohibited versus permitted; safe versus dangerous; pres-
ent versus absent; shallow versus deep; clean versus dirty [20].
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When this content is taught, students are expected to: learn in
class what can and cannot be done; understand the risks and know
how to conceptualize and identify: what is dangerous; what is safe;
what is shallow/deep and what precautions should be taken in
each of these spaces; what is the meaning of the figure or text con-
tained in a certain sign; what is the best place to bathe; know where
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it is slippery and what the risks are; know when to call emergen-
cy services; know the differences between prevention and rescue,
know how to identify a lifeguard present or absent [21]. Swimming
lessons can develop in their students’ attitudes and values that save
lives without putting at risk those who come to help the drowning
person [22].

-

Figure1: Examples of four figures, adapted from the Brazilian Water Rescue Society, that were worked on in the safer swimming class.
Namely, lifeguard present, lifeguard absent, diving prohibited and deep location.

Table 1: of conceptual contents of water safety worked on in swimming classes.

There are lifeguards on site who can assist or guide with supervision and are present in the lives of L
Present sign lifeguard present
bathers
Absent the lifeguard is away from the location or is not present at the location sign lifeguard present
the depth of the water is below the height of the navel; it is not deep; suitable for bathing but unsuita- . .
Shallow - e - sign no diving allowed
ble for diving; prohibited for diving
itis too deep to be able to put your feet on the ground and is unsuitable for those who cannot swim or
Deep float without the help of equipment; you need to know how to move around without help to use the sign local background
space
is free from danger; guaranteed; sheltered; protected for bathing, from the current, from the waves or . .
Safe : sign lifeguard present
by lifeguards
there is a risk to life, the place or situation is a threat to the life or integrity of the person and may
Dangerous red flag
cause harm
Released is free from restrictions for free bathing; there is no imminent danger green flag
Prohibited itis not allowed to enter a certain area or do something sign Swimming prohibited
Clean is free from dirt, clear, visible to see the depth or any danger in the water sign suitable for bathing
. is not or is not clean; is covered in dirt in the water preventing visibility of the bottom and can cause . . .
Dirty skin diSSases 5 y sign unsuitable for bathing

Attitudinal Content

Alongitudinal monitoring study conducted with schoolchildren
in Rio de Janeiro has focused efforts on teaching attitudinal content,
aiming at children and adolescents to learn to “know how to respect
and live with” norms, postures, values and attitudes, such as, for
example, knowing how to respect the rules for using the aquatic
environment and the teacher, adopting habits to prevent drown-
ing and, finally, trying to internalize something that will be carried
throughout life [20]. Physical education classes are good for work-
ing on these behaviors, rules and discipline, as they have already
experienced, since childhood, in sports, the rules of the games, re-

spect for the opponent and, above all, for the referee regarding the
acceptance of his decisions [23]. This mediation is important, as
among the factors associated with drowning are: problems result-
ing from lack of awareness, understanding of the dangers of water
and increased aquatic risk behaviors [24].

Regarding behaviors related to safer swimming lessons, the
results of a recent study [20] showed that, when analyzing older
adolescents as a whole, there was a reduction in the number of cor-
rect answers among students who responded, for example, that one
should swim across a river and enter rough seas just because they
are taking swimming lessons. This shows that the student is unable
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to discern and have an attitude of humility to recognize that, even
though they know how to swim in a pool, they do not have the spe-
cific skills to swim across a river or enter rough seas, etc. Adoles-
cents overestimate their swimming abilities [25] and require con-
stant attention. It was expected that, the older they are, the greater
their ability to interpret texts and answer questionnaires, the more
practical experiences, the more teaching and, consequently, the
more knowledge they will have about safe behaviors [23], however,
this did not happen universally in the school where students have
been monitored for 4 years. Adolescents need to have emotional
control to decide whether to go into the sea [19], whether they have
the necessary skills for that environment, and whether they are in
good health to swim [26].

Swimming lessons can help improve aquatic prevention atti-
tudes [11] when they promote teaching about safe behaviors in dif-
ferent aquatic environments [24] and when they do not generate a
false sense of security, which can put them at risk when they are, for
example, swimming in deep places or with currents [27]. Children
and adolescents tend to copy the attitudes of their friends, in this
sense, each student has a fundamental role in multiplying values
and attitudes to prevent drowning when they are out of school. In
fact, the study by Koon et al., 2023, mentions that friends are a pri-
mary motivator in childhood and can contribute to prevention. Par-
ents, friends and teachers need to teach, in addition to the correct
identification of signs and flags [19], the correct attitudes to be put
into practice at a given moment in life when going to a river, pool,
beach, dam, waterfall and/or lake. Having attitudes that value pre-
vention and not recklessness/irresponsibility are virtues for safely
enjoying the aquatic environment. At the end of each formative as-
sessment in swimming, the teacher needs to check whether there
was a change in attitude, whether the student heard about these
norms and behaviors in the aquatic environment and put them into
practice, that is, whether there was a change in behavior.

Procedural Content Using the Aquacity Test

In the procedural content, students learn to “know how to do
and execute”, such as the appropriate procedures for each item of
the aquacity test [16], in order to improve their aquatic skills. The
aquacity test presents the procedural content guidelines that un-
derpin the skills to be mastered by the learner. Using the aquacity
test on the first day of class can help identify students who are not
adapted to the water environment and direct classes to improve
what was identified as a lack of aquatic competence so that they
progressively feel more confident and improve their aquacity [6].

The test consists of 10 items that assess the student’s degree of
adaptation to the water environment, related to breathing, buoyan-
cy, propulsion, changes between decubitus and palmate positions.
Students take the test individually and are evaluated by two teach-
ers, one in and one out of the water. The latter records each item
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completed. When the student is able to perform the proposed ac-
tivity alone, for each item, he/she scores one (1) point, and when
he/she is unable to do so, he/she is marked (0) for later categori-
zation. The test categorizes the student’s aquacity according to the
score obtained, namely, those who achieve from zero to two points
as very poor aquacity; from three to four points as poor; from five
to six points as average; from seven to eight points as good; and
from nine to ten points as excellent aquacity (VASCONCELLOS et
al.,, 2020).

The aquacity diagnosis on the first day of class allows the
swimming teacher to work with specific objectives to improve each
component of basic aquatic skills (procedural content). The other
two contents, conceptual and attitudinal, help to build awareness
on how to deal preventively in the aquatic environment [13] and
never underestimate the risk and overestimate the ability to swim
recklessly in the water [28]. The aquacity test, a tool developed to
assess adaptation to the aquatic environment and the progress of
students, can be crucial to monitor and improve the performance of
beginners in swimming. The use of the test, especially in swimming
lessons for children and adolescents, can contribute significantly
to improving the monitoring of learning, providing more effective
feedback for both students and teachers.

According to Santibanez-Gutiérrez et al. (2022), the safety of
children in aquatic environments is crucial and depends on high
awareness. However, according to the author, there is a lack of qual-
itative data on the swimming skills of children and adolescents,
and current assessment methodologies are limited, often not con-
sidering fundamental skills. Aiming to improve assessment meth-
odologies, the aquacity test was created. The aquacity test is an
assessment tool that seeks to identify affinity with the aquatic envi-
ronment. According to Vasconcellos (2019), this test has been car-
ried out since 2004 and has undergone several updates. Current-
ly, it consists of 10 items, each worth one point when performed
correctly, and which are preferably assessed in the first swimming
lesson.

Vasconcellos (2022) [29] states that using the aquacity test on
the first day of class can help identify students who are not adapted
to the aquatic environment and direct classes to improve what was
identified as a lack of aquatic competence so that they progressively
feel more confident and improve their aquacity. Also, according to
the author, the test began to use the Safer S wimming methodology,
primarily valuing student safety and familiarization with the aquat-
ic environment before teaching the four swimming styles. There-
fore, the current approach to the test assesses skills and actions
that may prevent drowning, trauma or situations that impair the
learning of the four strokes. The 10 items of the test assess the de-
gree of adaptation of the student to the aquatic environment, relat-
ed to mastery of breathing, buoyancy, propulsion, changes between
lying down and palming [23].

Page 4 of 9


http://dx.doi.org/10.33552/AJSSM.2025.02.000551

Academic Journal of Sports Science & Medicine Volume 2-Issue 5

Figure 2: Ten items of the aquacity test.

~ _/
1. Conceptual Dimension () No diving

1.1 Conceptual pedagogical content verification test () Lifeguard absent
Correlate the meaning of the figures to the text that () Emergency telephone number

should be contained on the sign () Lifeguard present

() No pushing () No swimming

() Deep location

e

Source of fipwres: sobraza

Figure 3:

1.2. Match the columns to the meaning of the flags.

p ™
7 flag \:."- vellow * suitable place for bathing
3 flag r red * high risk of drowning
Figure 4:
L J

The following is the answer key for the conceptual part. Initem  umns, the answers are: 1. green flag - place suitable for bathing; 2.
1.1, correlate the answers: (3) no pushing; (6) deep place; (4) no yellow flag - risk of drowning; and 3. red flag - high risk of drowning.
diving; (1) no lifeguard; (2) emergency telephone number; (7) life-

. . . The result of the conceptual knowledge level is the sum of
guard present; and (5) no swimming. In item 1.2, connect the col-

each correct answer (1 point) obtained in items 1.1 and 1.2.
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. 0-2 points - very weak conceptual level
@ 3-4 points - weak conceptual level
3-6 points - average conceptual level

Attitndinal
. 7-8 points - good conceptual level
. 9-10 points - excellent conceptual level
Procedural
Figure 5:
_ )
2. Attitudinal Dimension 6. Should I enter the pool by doing a somersault? () Yes () No
Test to verify attitudinal pedagogical content 7. Should I play near the drain at the bottom of the pool? () Yes

() No

Regarding swimming lessons. Answer Yes or No .
8. Should I play racing in the wet area around the pool? () Yes

1. Should I play at pushing other students into the water? () Yes

() No
() No

9. Should I try to swim across the river because I take swimming

2. Should I put my hand in the hole that sucks water out of the
lessons? () Yes () No

pool? () Yes () No
10. Should I go into the rough sea because I take swimming les-

3. Should I wait for the teacher to call me to get in the pool? ()
sons? () Yes () No

Yes () No

Below is the answer key for the attitudinal part. In item 2.1: An-
swer Yes (Y) or No (N). The correct answers are: 1(N); 2(N); 3(S);
4(8); 5(5); 6(N); 7(N); 8(N); 9(N); 10(N)

4. Should I ask or tell the teacher when I'm going to get out of the
pool? () Yes () No

5.  Should I avoid accidents in the pool and value prevention ac-

tions? () Yes () No The result of attitudinal knowledge is the sum of each correct

answer obtained in items 2.

. 0-2 points - very weak attitudinal level
@ 3-4 points - weak attitudinal level
3-8 points - average attitudinal level
. 7-8 points - good attitudinal level
@ 010 points - excellent attitudinal level Conceptua]

Procadural

Figure 6:
N\ J
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3. Procedural or Aquacity Dimension
Test to verify procedural pedagogical content
Can you perform the activity to be tested?

1. Perform (static apnea) breathing blocks underwater - 10 sec-
onds - repeat 3 times

2. Submerge your head in the water without fear, exhale (breath-
ing control) - 5 times

3. Sinkand pick up an object from the bottom without using gog-
gles - 1 object at a depth of 1 meter

4. Change from dorsal to ventral decubitus - 2 times

5.  Change from vertical to horizontal position without placing

your foot on the ground - 2 times

6. Float in dorsal decubitus without the aid of materials - 30 sec-
onds

7. Hold yourself upright using your palms - 30 seconds

8. Use all four limbs as propulsive segments on the surface to the
edge “doggy style” - 3 meters

9. Perform underwater movement (dynamic apnea) - 2 meters

10. Squat, sink while standing and jump with your hands out of the
water - 2 times - 2 meters

Aquacity level result of the procedural test is the sum of each
correct answer (1 point) obtained in the 10 activities tested.

( )
. 0-2 points - very weak water level
@ 3-4 points - weak aquacity level

5-6 points - average water level Concaptuzl Adtitndinal
. 7-8 points - good water level
. 9-10 points - excellent aguacity level
Figure 7:
- J

UnionofDimensionstoformthe Three-Dimensional
CAP Test

The use of the test in the conceptual dimension allows us to
identify, in isolation, as a form of preventive diagnosis, what the
student has learned in relation to “knowing about”, facts, concepts,
symbols and images. The isolated assessment in the attitudinal
dimension allows us to verify the learning in relation to “knowing
how to respect and live with” norms, postures, values and attitudes.
Finally, in the procedural dimension, it allows us to identify the lev-
el of aquacity on the first day of class, as well as increasingly mak-
ing the student’s progress in swimming something measurable,
tangible and objective. Researchers from Australia highlight the
importance of acquiring awareness, knowledge and skills in water
safety, and how this can influence attitudes and manage behaviors
in relation to the risk of drowning [1]. To this end, these swimming
students need to be assessed in three dimensions to verify whether
they have acquired conceptual knowledge and developed correct

attitudes regarding the risks of drowning, learned to have emotion-
al control and discernment in dangerous situations, know how to
use their arms and legs efficiently for support and movement, mas-
tered aquatic breathing, vertical and horizontal floating, changes in
position and can move for a few seconds in search of a safe place.

To assess the level of drowning prevention in the three dimen-
sions together, a unification was developed to form the three-di-
mensional CAP test. The professional who is going to use the CAP
test must add the result of each dimension of the tests that are
worth 10 points each, as shown below. Afterwards, they must com-
pare it with the CAP result table below. The more correct answers
the student has in all dimensions together, the better their three-di-
mensional CAP drowning prevention level. Those who obtain 0-6
points are considered to have a very weak CAP prevention level;
those who obtain 0-12 points as weak CAP; those who obtain 13-18
points as medium CAP; from 19-24 points as good CAP and finally,
from 25-30 points as excellent preventive CAP level.
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Use of the Three-Dimensional CAP Test

This instrument for assessing the level of drowning prevention
can be used in a fragmented manner, with analysis of each dimen-
sion, for example, only the conceptual part, only the attitudinal part
or only the procedural part. Another way of using the instrument is
to assess two dimensions at the same time with the combinations

Final Considerations

that the evaluator finds most relevant to the target audience. Final-
ly, the most complete form of the instrument is to use it to assess
the individual in a three-dimensional manner, where information
on the contents: conceptual, attitudinal and procedural will be re-
corded for planning swimming lessons focused on the student’s
preventive awareness [30].

~

Conceptual + Attitudinal + Procedural = Three-dimensional CAP

Procedural (CAP)

. 0 -6 points - CAP very weak
@ 07-12 points - weak CAP
13-18 points - average CAP
@ 19-24 points - good CAP
2530 points - excellent CAP

Three-dimensional Drowning Prevention Level Test: Conceptual, Attitudinal and

Three-dimensional Drowning Prevention Level (CAP) Test Result

Figure 8:
k

The three-dimensional CAP preventive drowning level test is
another tool that can help identify drowning risks, especially in
children and adolescents with CAP levels categorized as very weak
and weak. A diagnostic assessment using the CAP should be done
before starting a swimming lesson program. It can be done on the
first day of class together with the aquacity test to identify what
the student already knows about concepts and symbols, how he in-
teracts with rules and values, what he can do, so that the teacher
can direct him to the class of the same level, develop a personalized
strategy and, above all, be able to prevent drownings. Using the CAP
test to monitor school-age students can help identify values, con-
cepts and safety skills in certain regions of the country or specific
groups that are not familiar with aquatic environments and, thus,
help to formulate preventive interventions, if necessary.
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