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Abstract - Aim: The aim of this study was to perform a cross-cultural validation of the Erbaugh Scale, developed to
assess children's aquatic competence.Methods: The authors translated the Erbaugh Scale to Brazilian Portuguese and
tested it in Brazil with respect to internal consistency as well as content, criterion, and construct validity. The translation
was performed by four professionals, and the content validation was performed by three researchers and five swimming
teachers. Two teachers participated in the reliability analysis. Moreover, 368 children, from 36 to 72 months of age,
participated in the study. Results: The original Erbaugh Scale was reduced from 68 to 47 items distributed in six aqua-
tic tasks. The items were clear and relevant, with satisfactory values for the total content validity coefficient (clarity =
0.87; relevance = 0.91) and for the percentage of agreement between the judges (clarity = 87%; relevance = 75%). Fac-
tor analysis indicated a unifactorial solution, and the factor loadings of the tasks presented satisfactory values (0.558-
0.956). The Scale correctly predicted and identified the aquatic competence of different age groups and previous aquatic
experience. Considering internal consistency, Cronbach's alpha was 0.91. The intraclass correlation coefficients for
intra- and inter-rater reproducibility were excellent (0.92-1.00), and there were no intra- and inter-rater differences
(p > 0.05). Conclusion: The Erbaugh Scale proved to be valid and reliable for application in children in the context of
teaching swimming.
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1. Introduction

Swimming lessons expand children's aquatic
competence1-3. It is believed that increasing aquatic com-
petence offers protection against the risk of drowning4,5,
although many drowning victims can swim6. According to
Brenner et al.6, as children gain confidence in their aquatic
skills, they become involved in more risky situations in
this environment. Similarly, children's parents who prac-
tice swimming tend to overestimate their children's aqua-
tic competence and reduce supervision in this
environment7. In this way, assessment becomes an impor-
tant tool to analyze the development of aquatic compe-
tence, as well as to provide information to parents and
teachers about the actual competences of children in the
aquatic environment. According to Chan et al.8, there is a
gap regarding the assessment of children's aquatic compe-
tence levels. The same authors also argue that the lack of
instruments that provide reliable measures to assess aqua-
tic competence can be considered a factor that enhances

the risks of the relationship between the practice of swim-
ming, the increase in aquatic competence, and the risk of
drowning8.

In a sequence of studies, Erbaugh1,9-11 researched
the abilities that constitute the aquatic development of
preschool children and created the Erbaugh Scale (ES).
The ES comprises six tasks: (i) Entry: Jump tasks, (ii)
Locomotion: Tasks in the prone position; (iii) Locomo-
tion: Tasks in the supine position; (iv) Locomotion: Leg
movement; (v) Diving Tasks (from the pool's edge); and
(vi) Tasks of searching for objects at the bottom of the
pool (Erbaugh, 1981). Regarding the validity of the instru-
ment, only data referring to the objectivity and reproduci-
bility of the ES were reported by the author of the
instrument. Erbaugh9 evaluated 57 children between 2 and
6 years old and found intraclass correlation coefficients
(ICC) between 0.98 and 0.99, as well as an inter-rater
agreement between 85.9% and 96.4%. The results for con-
sistency between trials and consistency between days were
≥ 0.94 and 0.84, respectively. Although the ES has rele-
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vant characteristics to assess children's aquatic compe-
tence, there is no evidence to ensure the validity of the
measurements. As researchers and professionals should
base their decisions on results obtained from assessment
instruments, it becomes relevant to submit the ES to the
validation process. This procedure would make it possible
to obtain valid and accurate measurements to represent a
child's water competence level.

Logan et al.12 highlighted the importance of an
instrument being aligned with the operational definition of
the evaluated construct. Considering aquatic competence,
the differential of the ES lies in the fact that it considers
the distance traveled by the child and the characteristics of
the movement performed. This aspect highlights the con-
cern of the author of the Scale with aquatic safety. The ES
could provide information about the characteristics of the
movement pattern, as well as how much the child can sus-
tain this movement pattern over the distance covered.
Therefore, this study aimed to carry out the cross-cultural
adaptation of the ES, through translation to Brazilian Por-
tuguese, and the analysis of validity based on content,
internal structure, relationship with other variables, and
reliability analysis.

2. Methods

2.1. Participants
The translation process was performed by two Eng-

lish-Portuguese translators and two swimming teachers
with experience in the English language. In addition, three
researchers with a PhD, experts in the field of swimming
pedagogy, participated in the process of the ES content
validation. Five swimming teachers, each with at least
10 years of experience, participated in the face validation
phase. Two other experienced professionals in the applica-
tion of the ES, and this study's first author analyzed the
scale's reliability.

A total of 368 children (aged 36 to 72 months, with
or without experience in swimming lessons) participated
in the study; they were categorized by age (three groups)
and by previous aquatic experience (PAE - experience
with swimming lessons; four groups) as follows:

Age:
(i) 36 to 47 months (n = 75);
(ii) 48 to 59 months (n = 138); and
(iii) 60 to72 months (n = 155); and by

PAE:
(iv) < 1 month (n = 70);
(v) 1 to 6 months (n = 95);
(vi) 7 to12 months (n = 70); and
(vii) > 12 months (n = 133).

The sample size was calculated by using the GPower
3.1 application (input: F test for four PAE groups; medium
effect size = 0.25; alfa = 0.05; power = 0.95). The mini-

mum estimated sample size for each group was defined in
n = 70. Data regarding the child's motor experiences and
PAE were obtained through a form answered by the par-
ents/guardians. This research was submitted for evaluation
by the Local Research Ethics Committee and approved
(number 2.532.306). In addition, it followed the determi-
nations of resolution 466/2012 of the National Health
Council.

The ES was applied in swimming schools, clubs, and
in condominiums with swimming pools. For this endea-
vor, prior contact was made with the establishments to
inform them of the objectives and procedures of the
research. Upon obtaining the consent of each establish-
ment, the child's parents or guardians were informed about
the purpose of the research and the activities that would be
carried out with the child. When parents agreed to partici-
pate, they signed the Free and Informed Consent Form
they had been given. In addition to parental consent, the
child's verbal consent was obtained.

2.2. Measures
The ES constitutes an assessment tool that requires

observational techniques. It was designed to assess the
aquatic competence of children from 24 to 72 months;
however, in this study, it was decided to assess children
from 36 to 72 months. For children under 36 months,
many swimming schools usually require the presence of
parents in the pool, and this situation would make it diffi-
cult for the evaluator to perform the test as prescribed. The
original ES comprises 68 items divided into six tasks. All
tasks are related to the child's aquatic competence; in this
case, it was expected that a one-factor solution would be
found for the data obtained from the ES. Items are orga-
nized and numbered in the order of difficulty. Thus, for the
first task, which corresponds to Entry: Jump tasks, there
are 18 items. The first level of execution (the simplest)
receives a score of 1, and the last (the most complex) of
the items receives a score of 1810. Each item is described
considering the characteristics of the movement of the
upper and lower limbs and the body position and provides
information about the distance covered10. The original ES
tasks are described in Table 1.

The assessment can typically be completed within
15-20 min. Erbaugh (1981) pointed out that two or three
attempts at each task are enough to verify the child's per-
formance. According to Erbaugh10, a greater number of
attempts can make the test tiring, which can lead to a
decrease in performance.

2.3. Design and procedures
A double-back reverse independent translation pro-

cedure was adopted13. First, two translators translated the
instrument from English to Brazilian Portuguese. Subse-
quently, two other translators back-translated it to the ori-
ginal language. It is important to highlight that the
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translation of assessment instruments also involves com-
mittee analysis13. For this step, all translators were invited
by the first author to a meeting in which the four versions
were compared with the original version of the instrument.
The versions were revised, and semantics adjusted in
unanimous agreement. This procedure resulted in a final
translated and edited version of the ES.

For content validity, three experts used a Likert-type
scale to assess language clarity and the relevance of all
motor items. They had five response options, namely: (5)
very clear/relevant; (4) somewhat clear/relevant; (3) neu-
tral; (2) not really clear/relevant; and (1) not at all clear/
relevant. Items with very low scores were reworded or
deleted and sent back to the experts for review. To
strengthen the evidence related to the instrument's content,
five swimming teachers were invited to perform the same
procedure.

Two evaluators applied the ES in the 368 children.
One of them, who had experience in teaching aquatic
skills to children, remained in the pool and was respon-
sible for applying the instrument to each child. The other
evaluator remained on the edge of the pool and was
responsible for operating a video camera to obtain images
for each test applied. All evaluations were recorded for
later analysis. The order for applying the tasks was sug-
gested by the author of the instrument to assess children
with little experience in the aquatic environment (first,
Tasks of searching for objects at the bottom of the pool;
second, Locomotion: Tasks in the prone position; third,
Locomotion: Tasks in the supine position; fourth, Loco-
motion: Leg movement; fifth, Entry: Jump tasks; sixth,
Diving Tasks)10. This order was maintained regardless of
the child's PAE because the task of searching for objects at
the bottom of the pool contributes to the establishment of a
bond between the evaluator and the child, facilitating the
application of the instrument.

In those tasks that required control of the distances
covered, colored ethylene vinyl acetate (EVA) bands, each
measuring 0.5 m, were used side by side, until reaching
6 m at the side edge of the pool. The color difference pro-

vided by the EVA bands enabled the visualization of the
distance traveled by the child during the analyses of the
videos. One meter was added between the place where the
child started the test and the beginning of the placement of
the EVA bands. The objective was to disregard the child's
height and to minimize the effects of the edge impulse at
the beginning of the task. Subsequently, the evaluator ana-
lyzed the images obtained and scored the child's perfor-
mance in each of the ES tasks.

Among the 368 children, 27 children with < 1 month
of PAE were drawn and evaluated monthly until the
acquisition of independent displacement in the aquatic
environment. For feasibility purposes, a maximum period
of 6 months for evaluations was established. This step
aimed to seek evidence of ES validity based on the rela-
tionship with other variables. This process verified the
instrument's power to accurately predict future aquatic
competence based on the result of the first assessment. A
predictive study indicates the strength of the relationship
between test scores and criterion scores that are obtained
later14. So, independent displacement in the aquatic envir-
onment was used as an aquatic competence criterion
because it is an important skill to be achieved by children
in this environment15. In this sense, the child's displace-
ment for 3 m without external assistance (people and
materials) and being able to raise their head, at least once,
to inhale without interrupting the swim, was interpreted as
independent displacement. To analyze the scale's relia-
bility, the same evaluator analyzed 30 randomly selected
tests, with an interval of 30 days after the first analysis. In
addition, two professionals with experience in the use of
the ES were invited to independently analyze the same 30
tests.

2.4. Statistical procedures
2.4.1 Validity evidence based on content

For the data obtained from the PhD judges, the con-
tent validity coefficients (CVC) were calculated for clarity
and relevance. Values > 0.7 were considered acceptable16.

Table 1 - Description of Erbaugh Scale Tasks and original number of items.

Tasks Description Number of
ítems

Entry: Jump tasks It refers to how the child performs the task of entering the water. 18

Locomotion: Tasks in the prone posi-
tion

It refers to the way the child stands and moves in the prone position. 14

Locomotion: Tasks in the supine posi-
tion

It refers to the way the child stands and moves in the supine position. 15

Locomotion: Leg movement It refers exclusively to the pattern of leg movement performed by the child in the prone position. 14

Diving tasks It refers to the way the child performs the movement of entering the pool by jumping from the
edge towards the water. It differs from “Tasks of Jumping” because the contact with the aquatic

environment is carried out primarily with the head or belly.

3

Tasks of searching for objects at the
bottom of the pool

It refers to the ability to search for objects that are submerged in the bottom of the pool. 4
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The agreement percentage was used to analyze the
responses obtained from the five swimming teachers. No
cut-off point was established for these values. The proce-
dure of rigorous analysis of the items that obtained < 60%
agreement was adopted. According to Borsa et al.17, the
objective of the assessment by the target audience is to
analyze the adequacy of the items and the structure of the
instrument, therefore, no statistical procedure is required
at this stage of validation.

2.4.2 Validity evidence based on internal structure

The Kaiser-Meyer-Olkin (KMO) test and Bartlett's
test of sphericity were used to verify the possibility of
applying factor analysis to the research data. Hair et al.18

consider a value > 0.5 in the KMO test to be adequate. For
Bartlett's test of sphericity, p < 0.001 must be found. Prin-
cipal axis factor was used as the extraction method, and no
rotation was applied. Eigenvalues > 1 and inspection of
the scree plot were used to the factor retention. Factor
loadings > 0.5 were considered satisfactory19.

2.4.3 Validity evidence based on the relationship to other
variables

Pearson's correlation test was used to correlate the
result obtained in the first assessment with the time it took
the child to acquire independent displacement in the aqua-
tic environment, based on the monthly assessments carried
out. The instrument's predictive capacity was analyzed by
using the Z-score. The Z-score was calculated for each
task and for the total sum in each of the assessments per-
formed. To interpret the results, r < 0.1 is considered very
low; between 0.1 and 0.39 is considered low; between 0.4
and 0.69 is considered moderate; between 0.7 and 0.89 is
considered high; and between 0.9 and 1 is considered very
high20. Analysis of variance (ANOVA) with Levene's test,
Tukey's post hoc test, and the eta-square (eta2) statistic
was used as effects size (age and PAE groups).

2.4.4 Reliability

Internal consistency was analyzed by using Cron-
bach's alpha. Values were categorized according as19:
< 0.70 is not acceptable; between 0.70 and 0.79 is reason-
able; between 0.80 and 0.89 is good; and > 0.90 is excel-
lent. According to Hair et al.18, item-total correlation
values > 0.5 should be considered, as well as item-item
values above 0.3. In the present study, the correlation
between each task and the ES as well as the correlations
between tasks were used to analyze the instrument's inter-
nal consistency.

The inter- and intra-rater scores were analyzed by
Intraclass Correlation Coefficient (ICC). These values
were calculated based on the mean measurements. Abso-
lute agreement and a two-way mixed model were used.
For interpretation of ICC values the categorization was:
< 0.40 is poor; between 0.40 and 0.59 is reasonable;
between 0.60 and 0.74 is good; and > 0.75 is excellent18.
Student's t-test for paired samples was used to compare
data obtained by the same evaluator. To compare the data
obtained from the three evaluators, one-way ANOVAwith
the Bonferroni post hoc test was applied. An alpha of 0.05
was used in the statistical analyses, which were performed
in the SPSS v.20.0 and in GraphPad Prisma 8.0.

3. Results

3.1. Validity evidence based on content
In the committee review, some items were deleted,

others were reformulated, and others were separated,
resulting in a reduction from 68 to 65 items. The evalua-
tion of the items by the PhD judges involved three stages,
until satisfactory CVC values were found (> 0.7). At the
end of this process, the ES had 47 items. Regarding face
validity, agreement percentages of 87% (60%-100%) and
75% (40%-100%) were found for the clarity and relevance
of the ES items, respectively. In Table 2 it is possible to
observe the changes that occurred in the number of items

Table 2 - Changes in the number of items on Erbaugh Scale (ES) resulting from the content validity process. CVC: content validity coefficient.

Tasks Number of items
(original)

Number of items (after
committee review)

Number of items (after PhD
judges review)

CVC
clarity

CVC
relevance

Entry: Jump tasks 18 12 5 0.84 0.95

Locomotion: Tasks in the prone posi-
tion

14 13 10 0.84 0.92

Locomotion: Tasks in the supine
position

15 14 10 0.90 0.88

Locomotion: Leg movement 14 11 9 0.88 0.87

Diving tasks 3 8 6 0.84 0.89

Tasks of searching for objects at the
bottom of the pool

4 7 7 0.90 0.96

Overall 68 65 47 0.87 0.91
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in each task and the CVC for clarity and relevance for
each task and for the total ES.

3.2. Validity evidence based on internal structure
The KMO index was 0.896 and Bartlett's sphericity

test was significant (p < 0.001). The scree plot indicated a
one-factor solution for this set of items. This solution pro-
duced a factor with an eigenvalue of 4.431 and explained
73.8% of the total variance. The tasks with their respective
factor loadings are shown in Table 3.

3.3. Validity evidence based on the relationship to other
variables

The ES proved to be able to predict the aquatic com-
petence of children between 36 and 72 months old. The
data showed a significant, negative, and moderate correla-
tion between the values obtained in the 1st, 2nd, and 3rd

assessment and the moment when the child acquired inde-
pendent displacement in the water (higher for the 1st

assessment, shorter time to acquire the target skill). It is
important to highlight that the correlation values increased
in each assessment. In addition, the values obtained in the
1st assessment showed a positive and strong correlation
with the scores obtained in the second assessment, and the
same occurred between the second and third assessments.
Between the 1st and 3rd assessments, the correlation was
positive but moderate. Table 4 shows these results.

Regarding discriminant validity, the ANOVA
showed that the aquatic competence values increased from
the youngest to the oldest age group [F(2; 356) = 73.99;
p < 0.001; eta2 = 0.29] as well as from the least to the most
experience [F(3; 356) = 27.90; p < 0.001; eta2 = 0.19].
However, the group of children with 7-12 months of
experience showed no difference when compared with the

group with up to 6 months of experience (p = 0.185) and
when compared with the group with > 12 months of
experience (p = 0.190). There was no interaction between
the age and experience groups [F(6; 356) = 1.47;
p = 0.185; eta2 = 0.02]. The means and standard deviations
for the different age and experience groups are presented
in Figure 1.

3.4. Reliability
The internal consistency of the scale, assessed using

Cronbach's alpha, was 0.91. The task-total correlation
indicated values between 0.537 and 0.913, while the task-
task correlation indicated values between 0.463 and 0.905.

Table 5 presents intra-rater (ICC and paired t-test
results) and inter-rater (ICC and ANOVA results) assess-
ments. There were no significant differences in the intra-
rater data. Regarding the Entry: Jump tasks, it was not
possible to calculate the ICC and the t-test, because the
standard error of the difference was zero. Regarding the
inter-rater data, no statistical differences were found.

4. Discussion
In the context of swimming teaching, the skills that

represent aquatic competence are defined arbitrarily by
professionals in the area, so their selection tend to have
little representation in broader contexts. Thus, the objec-
tives of this study were to adapt the ES to Brazilian Portu-
guese and to investigate the ES validity and reliability,
used to assess the aquatic competence of children between
36 and 72 months old. Regarding the translation of the
instrument, the procedure adopted made it possible to
reduce biases inherent to the process when only one trans-
lator is involved13,21. According to Beaton et al.21, the
participation of translators with practical knowledge about

Table 3 - Erbaugh Scale tasks and their respective factor loadings.

Erbaugh scale tasks Factor loads

Entry: Jump tasks 0.869

Locomotion: Tasks in the prone position 0.956

Locomotion: Tasks in the supine position 0.816

Locomotion: Leg movement 0.913

Diving tasks 0.558

Tasks of searching for objects at the bottom of the pool 0.833

Table 4 - Pearson correlation for analysis between the moment of acqui-
sition of independent displacement and the results of monthly assess-
ments.

Moment
(p-value)

Z-score T1
(p-value)

Z-score T2
(p-value)

Z-score T1 -0.56 (0.002)

Z-score T2 -0.64 (<0.001) 0.73 (<0.001)

Z-score T3 -0.68 (<0.001) 0.60 (<0.001) 0.84 (<0.001)

Figure 1 - Means and standard deviations for the values of aquatic com-
petence by age range and previous aquatic experience (PAE) obtained in
the Erbaugh test. G1 36-47 months, n = 75 (up to 1 month, n = 21; 1 to 6
months, n = 17; 6 to 12 months, n = 11; more than 12 months, n = 26);
G2 48-59 months, n = 138 (up to 1 month, n = 28; 1 to 6 months, n = 42;
6 to 12 months, n = 24; more than 12 months, n = 44); G3 60-72 months,
n = 155 (up to 1 month, n = 21; 1 to 6 months, n = 36; 6 to 12 months,
n = 35; more than 12 months, n = 63).
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the construct on the committee allows meeting the criter-
ion of experiential equivalence.

The search for evidence based on content aims to
verify the relevance and representativeness of the items
based on the opinions of individuals with solid knowledge
in the area22. The Entry: Jump tasks were the most mod-
ified among the ES tasks because the items were very
similar, a factor that made it difficult to identify the child's
level on the ES. Changes were made by the experts in an
attempt to establish more accurately the difference among
items. On the other hand, the task of searching for objects
at the bottom of the pool underwent the fewest changes. In
general, CVC > 0.70 for each item and > 0.84 for the
average of the items in relation to clarity and relevance
indicate that the ES has satisfactory validity indexes of
content16.

Regarding face validity of the ES, the mean values of
agreement for clarity and relevance are adequate; however,
when observed in isolation, the values are not ideal, with
minimum values of 60% for clarity and 40% for relevance.
According to Borsa et al.17, it is important to note that dur-
ing the assessment process by the target population, no sta-
tistical procedure is performed, but the adequacy of the
items and the structure of the instrument must be assessed
(whether the terms are clear, whether they are in accor-
dance with reality, whether they are well written, etc.).
Thus, after evaluating the ES items by the target audience, a
qualitative analysis was carried out and adaptations were
made to make the items clearer and more relevant.

In this regard, it is relevant to discuss the study by
Quan et al.23, in which a few institutions responsible for
offering aquatic programs around the world were con-
tacted to answer what skills are needed to move in a deep
pool. Quan et al.23 aimed to identify common components
in the responses to synthesize and standardize the concept
of aquatic competence. The authors highlighted the lack of
consensus on the skills that represent the aquatic compe-
tence construct, and this lack of consensus was repre-
sented in the results of the present study, in which low
agreement was found among swimming teachers, espe-
cially regarding the relevance of the items.

Regarding factor analysis, the eigenvalue (4.431)
explains 73.8% of the total variance. Furthermore, analy-
sis of the scree plot reinforced that the one-factor solution
satisfies the data model presented. Although there are no
validation studies regarding the internal structure of the
ES, a one-factor solution was expected because the ES
tasks constitute basic aquatic skills8. Factor loadings were
used to assess the weight of each variable in relation to the
aquatic competence factor/construct. They ranged from
0.558 (Diving tasks) to 0.956 (Locomotion: Tasks in the
prone position). These results indicate that the variables
used to represent aquatic competence constitute appro-
priate indicators. Lower factor loading in the Diving tasks
was expected because, during the data collection, diving is
a task that does not correspond to the cultural repertoire of
movements taught in swimming lessons for children aged
36-72 months. Similar results were found previous
studies1,3.

According to Erbaugh1, diving tasks are developed
later compared with the other tasks of the ES. Erbaugh1

also pointed out that children at this age usually show pro-
gress in diving tasks only after 2 years of swimming les-
sons. In this regard, it is noteworthy that Diving tasks are
initiated at the edge of the pool. Due to this specificity,
they can also be related to land motor skills, such as the
ability to jump. The ability to jump has not yet reached a
mature stage in children aged 3-5 years24. This immaturity
is manifested, for example, in the reduced flexion of the
joints in preparation for the jumping movement and
shorter flight phase25. From that, two justifications are
suggested for the children's lower performance on the div-
ing task. The first is related to the children's limited
experience in performing the task. The second is related to
the immaturity of children, who at this age have not yet
developed a mature pattern of jumping.

Regarding the validity evidence based on the rela-
tionship to other variables, the instrument proved to be
able to predict future behaviour based on the result
obtained in the first assessment. Although the correlation
was moderate, it was statistically significant, that is, the
higher the initial assessment result, the sooner the children

Table 5 - Intraclass correlation coefficient (ICC) values for intra-rater assessment and paired t-test result for comparison of intra-rater data and ICC values
for inter-rater assessment and one-way ANOVA result for comparison of inter-rater data.

Intra-rater assessment Inter-rater assessment

ICC t-test results ICC ANOVA results

Entry: jump tasks 1.00 - 0.99 F(2.87) = 0.01 p = 0.98

Locomotion: tasks in the prone position 0.99 t(29) = -0.57 p = 0.57 0.98 F(2.87) = 0 .17 p = 0.84

Locomotion: tasks in the supine position 0.99 t(29) = 1.00 p = 0.32 0.98 F(2.87) = 0.84 p = 0.98

Locomotion: leg movement 0.99 t(29) = 0.00 p = 1.00 0.98 F(2.87) = 0.014 p = 0.95

Diving tasks 0.99 t(29) = -1.43 p = 0.16 0.92 F(2.87) = 0.004 p = 0.30

Tasks of searching for objects at the bottom of the pool 0.99 t(29) = -1.43 p = 0.16 0.98 F(2.87) = 1.21 p = 0.08

Overall 0.99 t(29) = -1.27 p = 0.21 0.99 F(2.87) = 0.09 p = 0.91

6 Aquatic competence



acquired the in-water independent displacement. As cor-
roboration of this prediction, the values obtained in the
second assessment showed a positive and strong correla-
tion with scores obtained in the first assessment, and this
value was even stronger between the third and second
assessments. These results suggest a tendency for children
with greater aquatic competence in the first assessment to
follow this same pattern in relation to other children in the
following assessments. This result contributes to the prac-
tical field of swimming pedagogy because the teacher will
be able to identify, from the test result, the need for differ-
entiated pedagogical resources to optimize the develop-
ment of the student's aquatic competence.

The results also revealed that the correlation became
stronger at each assessment, showing the importance of
experience in the development of aquatic competence1,3.
This result suggests that increased experience in an aqua-
tic environment contributes to the identification of the
moment of acquisition of independent displacement. This
is because the beginning of the water skills learning pro-
cess is marked by wide instability of motor, cognitive, and
emotional behaviour resulting from the variability of sti-
muli to which each child was submitted during devel-
opment26. The experience in formal swimming classes
enables the consolidation of acquired water skills, making
the correlation between the test score and the acquisition
of independent swimming stronger at each assessment.

Regarding discriminant validity, the instrument
proved to be able to differentiate groups by age and
experience. These results corroborated those by Erbaugh1,
who used the ES to assess the aquatic competence of chil-
dren with different amounts of experience. Those with
PAE maintained higher scores in all assessments over a
period of 8 months compared with children belonging to
the group with no previous experience in swimming les-
sons. Rocha et al.2 also reinforced the role of experience in
the development of aquatic competence, regardless of the
characteristics of the environment in which the classes are
held. Regarding the role of age in the development of
aquatic competence, Erbaugh1 correlated age with the
aquatic performance of 56 boys and 61 girls. The results
showed a moderate correlation between age and aquatic
performance. In addition, it is pointed out that younger
children need more time to reach a certain skill level in an
aquatic environment than older children27. However, in
terms of age, younger children with more experience in
the aquatic environment reach competence in certain skills
before their older peers27. This result suggests that both
age and experience in swimming lessons exert influence
on the child's aquatic competence.

Analysis of the internal consistency of a scale indi-
cates whether the tasks that make up the instrument mea-
sure the same construct13. Cronbach's alpha (0.91) as well
as the values obtained from the task-task correlation
(between 0.463 and 0.905) and task-total (between 0.537

and 0.913) suggest that all tasks of the ES deal with the
same construct. However, in both situations, the lowest
values were found in the Diving tasks (task-total = 0.537;
task-task = 0.463). The ICC values for inter- and intra-
rater reproducibility were excellent, and no inter- or intra-
rater differences were found. Previous study28 analysed
the values for intra-rater assessment, and these were satis-
factory (kappa > 0.67), however, the values for inter-rater
agreement were very low (kappa < 0.51). Although ICC
were used in the present study, the values were excellent19

for both cases, suggesting that the changes made in the
content of the ES had a positive impact on its reliability.

While children with different experiences in the
aquatic environment participated, we believe that this
study represents the Brazilian population in the age range
(36 to 72 months). On the other hand, differences in peda-
gogical conduct among teachers, based on their training in
different locations, can be indicated as a limitation of the
present study, especially in relation to the results of the
older age groups. It is important to highlight that the
results are not sufficient to develop comparison para-
meters. In this sense, it is not yet possible to categorize
levels of water competence. For these cut-off points and
levels to be identified, it is recommended that research be
carried out to standardize data of the ES.

5. Conclusions
Based on the data obtained, it is possible to affirm

that the Brazilian version of the ES, now with 47 items,
presents satisfactory evidence regarding content, criterion,
and construct validity, as well as reliability. Therefore, it
can be used, after teacher training, to assess the aquatic
competence of Brazilian children between 36 and 72
months of age. With this result, we seek to contribute to
the area of swimming pedagogy, offering an instrument
that allows the identification of the level of aquatic com-
petence of children aged 36-72 months for teachers and
researchers in the area. The use of valid and reliable mea-
sures in this context provides the possibility to assess the
teacher's pedagogical practice, to develop effective teach-
ing strategies, and to inform parents and students about the
child's level of competence in water.
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