
Geriatr Gerontol Aging. 20XX;XX(X):370-378370

ORIGINAL ARTICLE

1Universidad Miguel Hernández, Elche, Spain
2Centro de Enseñanza Samaniego, Alcantarilla, Spain
*Corresponding autor: Universidad Miguel Hernández de Elche, Centro de Investigación del Deporte, Avenida de la Universidad, s/n., 
03202, Elche (Alicante); E-mail: j.moreno@umh.es

Conflict of Interest: Nothing to declare. Funding: To complete or nothing to declare 
Manuscript received at 06 08, 2020; Accepted at 09 29, 2020.

Design and Validation of a Scale to Measure 
Fear of the Aquatic Environment in children

Juan Antonio Moreno Murcia1* , Elisa Huéscar Hernández1 ,  
Luciane de Paula Borges2 , Neus Gómez Vera1

A
B

S
T

R
A

C
T

Although fear in early childhood is an emotion that permits survival of danger, fear of water can block and limit children’s adaptive 

development towards this very fear. Aquatic competence is an important milestone in the improvement of general health in childhood, 

but there are no scales that measure how fear of water can hinder a child’s development in the aquatic environment. This study aimed 

to design and analyze the validity of a Scale to Measure Fear of the Aquatic Environment (SFAE) to evaluate the perceived fear of 

the aquatic environment in three- to six-year-old children. Construct validity was also evaluated by verifying its relation to aquatic 

competence. The exploratory and confirmatory factor analyses support the use of five dimensions of influence on the perception 

of fear of the aquatic environment: social context, equipment/installations, attitude, experiences, and competence. The correlation 

pattern also supports construct validity showing negative and significant relations between fear and aquatic competence. The SFAE 

shows a promising initial validity for its use in the aquatic environment during early childhood. 
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INTRODUCTION
From a neurocognitive point of view, fear could be defined 

as an evolutionary emotion triggered when a person perceives 
a stimulus as dangerous and/or unknown (Silveira & Moreno-
Murcia, 2015). Although its origins can be found in both phy-
logenetic and ontogenetic contexts, it is the latter that helps 
us understand how it could unfold during some evolutionary 
stages. Thus, the development of fear during early childhood 
constitutes a primitive alarm of an adaptive nature that allows 
a child to avoid situations that could become potentially dan-
gerous (Martínez, 2014). Later, a child’s evolutionary develop-
ment itself progressively facilitates their ability to modulate the 
types and intensity of fear they perceive, gradually adjusting it 
to the new demands of the environment (Méndez et al., 2012). 
However, because each individual may perceive, interpret and 
act on the same experience differently, the feeling of anguish 
and lack of control that can cause fear does not always cor-
respond to real and objective situations, so professional help 
is required. In this sense, research into fear should take into 
account the great complexity of this variable.

With respect to fear triggers, even today, the classification 
by Miller et al. (1972) is useful. It has three categories: 1) fears 
related to physical integrity (fear of suffering physical injury, 
dying, drowning, etc.), 2) fears related to social threats (fear 
related to personal worth), and 3) fears related to natural or 
supernatural dangers (fear of thunder, fear of monsters, etc.). 
For its part, fear of the aquatic environment is usually expe-
rienced by a child as a strong dread of drowning, so it can be 
incorporated within the category of fear of suffering physical 
harm. According to the American Psychiatric Association 
(APA, 2000), fear of water is considered a “specific phobia”, 
which manifests itself as “a marked and persistent fear of clearly 
discernible, circumscribed objects or situations”. The prevalence 
rate for fear of the aquatic environment in the general popu-
lation is situated between 2 and 3% (Stinson et al., 2007), and 
although it is more common during early childhood, it inten-
sifies throughout adulthood (Becker et al., 2007).

Although there are individual differences in how fear of 
the aquatic environment is experienced and interpreted, like 
any other fear, it manifests itself on three levels: motor, a child 
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shows a desire to avoid contact with actions leading to it; 
cognitive, a child understands that this medium represents a 
physical threat and they could drown; and physiological, cor-
poral changes which are typical when a child is in situations 
that are either threatening or upsetting (Abadía et al., 1998; 
Méndez, 1999; Pharr et al., 2018). As the aquatic medium is 
an environment that is different from the one a child usually 
develops in, their first experiences with this medium can be 
decisive in causing this fear to appear. In this sense, previous 
research corroborates that among the reasons self-reported 
by children about their perception of fear of the aquatic envi-
ronment, fear of drowning is a very common factor (Berukoff 
& Hill, 2010; Shank, 1987; Pharr et al., 2018; Whiting & 
Stembridge, 1965). Other causes indicated in the scientific 
literature for the origin of the fear of the aquatic environ-
ment correspond to stressful situations like ducking and 
fear of doing a task wrongly, or fears related to installation 
resources, such as personal fear (of the instructor) or physical 
fear (of equipment or characteristics of the installations like 
the depth of the swimming pool.) (Grenfell, 2004; Moreno 
et al., 1992; Salguero et al., 2004; Valiente et al., 2002). To 
be exact, it is during the first stages of exploration, discovery, 
and adaptation to the aquatic environment that some behav-
iors rejecting the aquatic environment can appear. 

However, although scientific literature about fear recog-
nizes that some of these evolutionary fears usually disappear 
over time, there is a variety of learned or conditioned behaviors 
whereby a fear can be maintained for many years (Méndez, 
1999), as it is linked to unease generated during a previous 
experience (Shank, 1987; Whiting & Stembridge, 1965). 
Specifically, some studies have reported that while learning 
swimming techniques during infancy and childhood, fear of 
the aquatic environment constitutes the strongest predictive 
factor of the low ability to learn to swim (Irwin et al., 2010; 
Ziara, 2005). To address this need, advances in comprehending 
the reasons that cause fear of the aquatic environment could 
help designing educational aquatic programs that would be 
able to achieve a positive adaptation to swimming lessons. 

The techniques used to analyze generalized responses 
about fear in children (Moreno et al., 1992) are centered on 
interviews, self-reports, inventories, observation and rating 
scales, self-observation, observation and direct recording, and 
psychophysiological techniques. However, for the evaluation 
of fear in the aquatic environment, there are no instruments 
to date that focus on measuring fear of the aquatic environ-
ment in early childhood. 

Based on the above arguments, and taking into account 
the need to design validated instruments that measure fear 
of the aquatic environment in the child population, this 

paper establishes two objectives. The first objective was to 
design and validate an instrument for evaluating fear of the 
aquatic environment in 3- to 6-year-olds (studies 1 and 2) 
and analyze its psychometric properties. The second objec-
tive was to verify the relation of fear of the aquatic environ-
ment with aquatic competence in early childhood to estab-
lish the construct validity of the instrument (study 3). This 
scale would therefore contribute to mitigating the difficulties 
that this emotion can generate in a child (Irwin et al., 2015) 
in a learning environment, where their aquatic competence 
is hindered (Milosevic & McCabe, 2015), and also from a 
psychological point of view, where there is an increase in 
their unease towards this medium.

STUDY 1
The objective in this first phase was to create a scale to 

measure fear of the aquatic environment (SFAE) and also 
to obtain content validity. 

Participants
The Delphi method was used as a strategy to evaluate the 

instrument to measure fear of the aquatic environment. The val-
idation of the designed instrument would be performed by two 
groups of humans, established as a coordinating group and an 
expert group. The coordinating group had a good knowledge of 
the Delphi Method and comprised academic researchers who 
were familiar with the subject being studied and were able to 
intercommunicate easily (Mira et al., 2010). The group of selected 
experts, who were closely involved and had a wide experience 
in dealing with this problem, were university lecturers and 
researchers of renowned prestige in teaching aquatic activities 
and psychology. Finally, 12 experts were selected, the number 
indicated by Landeta (2002). The methodological sequence was 
set out in three phases: initial, exploratory and final. 

Initial Phase
The coordinating group was responsible for: defining the 

research problem; selecting the group of experts and obtain-
ing their commitment to collaborate; interpreting the partial 
and final research results; and supervising progress, being able 
to make adjustments and corrections. 

Exploratory Phase 
Here, the questionnaire was designed in its experimental 

version for the final version to then be determined (Annex 1). 
To do this, the first version underwent a first round of anal-
ysis and discussion by the members of the Coordinating 
Group, and certain corrections and adjustments were made 
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according to the qualitative criteria that had obtained a 
majority consensus. The agreed version was validated in a 
second round by the expert group in order to gather infor-
mation on the most stable quantitative and qualitative cri-
teria. The phases covered by the Delphi method are outlined 
as follows: 1) selection of experts whose contribution to the 
study is considered invaluable; 2) Invitation to participate 
in the process by email; 3) sending and receiving the ques-
tionnaire by electronic mail in an attached file, consisting of 
a first page with a brief introduction and explanation of the 
research subject, a page for the respondent to fill out with 
their personal details, a clear description of the study objec-
tive and the instructions for completing the questionnaire, 
followed by the corresponding instrument for validation; 4) 
validation instrument: Likert type scale with four catego-
ries according to adequacy, clarity, coherence and relevance 
or pertinence of the item to the dimension to be researched, 
as well as an open question to obtain qualitative valuations 
about the items or the introduction of any new ones, with a 
maximum deadline of 30 days; 5) follow-up by email of the 
selected people; 6) collection of the completed scales; and 7) 
analysis of information contained in the Delphi scale. The 
results of this consultation were analyzed by the coordinat-
ing group from a quantitative and qualitative point of view, 
drawing on the opinions expressed by the experts in response 
to the open question included in the validation instrument. 

Final Phase
In the last phase, the results from the whole validation pro-

cess of the final version of the questionnaire were synthesized.

Procedure

Construction of the instrument
Once the limitations of the instruments available were 

analyzed, the pictorial SFAE was drawn up to measure fear 
of the aquatic environment in early childhood (3-6 years old). 
The content was determined through bibliographical review 
and with reference to expert opinion (Crocker & Algina, 
1986), establishing five dimensions that potentially gener-
ate fear of the aquatic environment: influence of social con-
text, influence of experiences, influence of attitude, influence 
of equipment or installations, and influence of competence. 
Based on these, an initial bank of items was generated from 
different questionnaires and scales for evaluating fear of the 
aquatic environment as well as other instruments and/or 
constructs for measuring fear during early childhood. A first 
experimental version was constructed dividing responses to 
each question into two levels of difficulty. 

The coordinating group read and classified each item 
according to the dimensions: influence of social context, 
influence of experiences, influence of attitude, influence of 
equipment or installations, and influence of competence. The 
choice was made according to the adequacy, rational crite-
rion, and ages of the target sample, resulting in a bank of 25 
items. Some of the items included in this version were either 
taken literally from the original questionnaire, some were 
reformulated, and the others, the vast majority, were written 
especially for the occasion. Afterward, it was decided that the 
questionnaire should appear by alternating the dimensions 
for the girls and boys. Illustrations were drawn to comple-
ment the written information and facilitate understanding; 
so, text and image complemented one another to make a 
whole. These illustrations were inspired by didactic materials 
and children’s stories selected by the boys and girls according 
to their tastes and preferences. The illustrations were later 
scanned and transformed into an application to be used on a 
tactile computer. There were two closed response options for 
each item, where a child could either identify with an adap-
tative image in relation to the aquatic environment, reflect-
ing well-being, or identify with a non-adaptative behavior, 
reflecting anxiety.

To reach optimum levels of content validity, the expert 
technique was used, and a pilot study was carried out to verify 
its comprehension validity from the perspective of the chil-
dren as subjects of the study. The experts were asked to value 
different aspects of the initial information, the questionnaire, 
the items, and the global valuation of each one (Wieserma, 
2001), taking into account the degree of comprehension and 
the value of the image, among others.

With respect to the items, the degree of pertinence to the 
subject of the study and to what extent each of them should be 
included was recorded on a scale from 1 to 4. It was decided 
that Items with mean values close to 2 should be omitted, 
items with values around 3 should be modified, and items 
with values close to 4 should be included. Once these cal-
culations were made, 22 items were decided on for selection. 

To verify the comprehension validity of the instrument, 
a pilot study was carried out. Three experts had administered 
the questionnaire to a total sample of 122 boys and girls (last-
ing between 8 and 10 minutes). The protocol for answering 
the questionnaire consisted of the investigator being placed 
on a table with the printed images and the child sitting on 
a chair next to it. When faced with the investigator’s ques-
tions on each item, the child was asked to indicate with his 
or her finger which of the two images most closely resem-
bled his or her case, and the image was recorded. The degree 
of comprehension was analyzed from a qualitative point of 
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view, recording the participants’ questions, doubts, and sug-
gestions (teachers and students). 

Data analysis
Qualitative data were analyzed through content analy-

sis. With respect to quantitative data, the preparatory data 
analysis and the calculation of descriptive statistics were per-
formed using SPSS 25.0 software.

RESULTS
Qualitative techniques were used to obtain evidence about 

the conceptual, social, and cognitive validity of the instru-
ment and thereby analyze the content of the measures. The 
qualitative contribution provided was completed with the 
quantitative contribution of the mean scores that the experts 
gave for each item. The results were analyzed including the 
valuations by the coordinating group and the expert group, 
constituting two independent sources that guaranteed the 
adequacy of the instrument. Out of the 22 items that were 
initially included in the questionnaire, twelve did not undergo 
any modification, since they obtained values close to 4 and 
the experts did not suggest another version. Two items with 
values around 2 were eliminated and substituted by new ones 
following the recommendation from the expert group; and 
four items, with values close to 3 were modified in accor-
dance with the experts’ opinion, and the coordinating group 
agreed on their final formulation. 

STUDY 2
The aim of this second phase was to analyze the explor-

atory factor structure of the SFAE.

Participants
The sample comprised 384 children, 195 boys and 189 girls. 

Their ages ranged between 3 and 5 years old, with a mean age 
of 4.02 (SD = .82). Distribution by age was as follows (3, n = 
126; 4, n = 123; 5, n = 135). With respect to aquatic experi-
ence, the 3-year-olds had none, the 4-year-olds had spent a 
year doing aquatic activities (one day a week throughout the 
school year), and the 5-year-olds had had two years’ experi-
ence (one day a week during two school years) 

Measures

Fear of the aquatic environment. 
We used the Scale to measure Fear of the Aquatic Environment 

(SFAE) described in study 1. It contains 22 items grouped 

into five dimensions: influence of social context, influence 
of experiences, influence of attitude, influence of equipment 
or installations, and influence of competence. The children 
answered on a two-option Likert scale: one reflected an adap-
tative response to the medium and the other a non-adapta-
tive response. Each alternative was presented individually to 
the child using a comic image to facilitate their understand-
ing of the question. The child had to point to the image that 
was most similar to themselves. To control possible error 
sources, the items were presented in random order to each 
participant, and the intra-element (response option) was 
also varied per item. 

Procedure
The people responsible for the sports installations that 

had accepted to participate in the study and the swimming 
instructors were contacted to inform them about the objec-
tive of the research and the activities to be evaluated. One 
researcher from the coordinating group personally evaluated 
each of the children, going through the different items of the 
questionnaire while observing the classes, without influenc-
ing class dynamics or development. Participation was volun-
tary, and participants’ anonymity was preserved by allocating 
each child a numerical code and geographical area. Parents 
were previously informed about the nature of the study and 
signed a consent form. The study was supervised by the Project 
Evaluating Body of the institution corresponding to the lead 
researcher with the reference number DPS.JMM.01.19 and 
registry number 2019.286.E.OEP. The observation time for 
each child was approximately 15 minutes. 

Data analysis 
An exploratory factor analysis (EFA) was performed in 

order to establish the instrument’s factor structure, and the 
internal consistency of the instrument was analyzed using 
Cronbach’s alpha. Data analysis was carried out with the 
statistical software SPSS 25.0. 

RESULTS

Exploratory factor analysis 
An exploratory factor analysis of the main components 

was performed with oblimin rotation. After a first analysis, 
four of the items did not reach the established minimum 
saturation (.30), and they were eliminated. Another analy-
sis was made, where the items were grouped into five areas 
(Table 1): influence of social context (five items), influence 
of experiences (three items), influence of attitude (four 
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items), influence of equipment or installations (four items) 
and influence of competence (three items). These five factors 
obtained eigenvalues of 1.00 (9.34, 3.45, 1.78, 1,23 and 1.19, 
respectively), explaining a total variance of 81.51% (31.11%, 
20.14%, 10.15%, 10.10% and 10.01%, respectively).

Analysis of internal consistency 
Cronbach’s alpha obtained for each of the dimensions was 

.92 for influence of social context, .87 for influence of experi-
ences, .83 for influence of attitude, .78 for influence of equip-
ment and installations, and .85 for influence of competence.

STUDY 3
The objective of this third phase was to carry out a con-

firmatory factor analysis with the SFAE and to show how 
it related to aquatic competence. 

Method 

Participants
The sample comprised 444 children, 235 boys, and 208 

girls. Their ages ranged between 3 and 5, with a mean age of 

4.45 (SD = .84). Distribution by age was as follows (3, n = 
134; 4, n = 149; 5, n = 161). With respect to aquatic experi-
ence, 3-year-olds had had experience from that school year, 
the 4-year-olds had spent two years doing aquatic activities 
(one day a week throughout the school year) and the 5-year-
olds had had three years’ experience (one day a week for two 
school years).

Measures

Fear of the aquatic environment
We used the final Scale to measure Fear of the Aquatic 

Environment (SFAE), obtained in study 2. It finally consisted 
of 18 items grouped into five dimensions: influence of social 
context (4 items), influence of experiences (4 items), influence 
of attitude (4 items), influence of equipment or installations 
(3 items), and influence of competence (3 items). The response 
procedure was the same as the one described in study 2.

Aquatic competence
We used the Instrument to measure Aquatic Competence in 

Children (IACC) by Moreno-Murcia et al. (2020). It con-
tains 22 items grouped into three dimensions: socio-affective, 

Table 1. Exploratory factor analysis SFAE 

ICS IE IA IMI IC

If your parents are happy when you go swimming .95 - - - -

When your parents leave you alone in the changing room .68 - - - -

When you arrive at the pool and see your classmates .48 - - - -

When you arrive and your instructor comes over .96 - - - -

When you’re in the pool and you can’t touch the bottom - .88 - - -

When you’re in the pool - .63 - - -

When you’re at the pool and they throw you in the water - .54 - - -

When you’re in the water - .65 - - -

When you arrive at the pool - - .41 - -

When you have to go in the water - - .41 - -

When you go to the pool - - .40 - -

You like swimming - - .44 - -

When the pool is deep - - - -.32 -

If the pool is big - - - -.34 -

When the instructor gets out a floating mat to walk over - - - -.43 -

When have to jump in the water - - - - .37

When you have to swim a long way - - - - .43

When you’re in the water - - - - .37

Note: ISC = influence of social context; IE = influence of experiences; IA = influence of attitude; IEI = influence of equipment or installations; 
IC = influence of competence.
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consisting of seven items; cognitive, with six items; and 
motricity, consisting of nine items. The child’s behavior was 
evaluated using a five-point rubric score. For example, the 
item that corresponds to breathing (When the children in 
the shallow end were asked to make bubbles under the water 
by releasing air through the mouth and nose…): 1 corre-
sponds to “Blows without touching the water with their face.”; 
2 “Blows by only putting the mouth at the level of the water”; 3 
“Doesn’t blow in the water, but puts their face completely on the 
water”, 4 “Blows through the mouse and nose, putting their face 
completely in the water”, and 5 “Is able to coordinate breathing 
(takes in air and releases it continuously several times)”. Internal 
consistency obtained was .84, .79 and .90, respectively, and 
globally it was .88. 

Procedure
The same procedure as the one described in study 2 

was used. 

Data analysis
A confirmatory factor analysis was carried out to con-

firm the factor structure of the instrument (CFA). Similarly, 
the internal consistency of the instrument was measured by 
Cronbach’s alpha, and the descriptive statistics were obtained 
(mean and standard deviations) as well as the bivariate cor-
relations of all the variables. Also, the predictive power of the 
dimensions of the scale of fear of the aquatic environment 
on aquatic competence was verified through a stepwise mul-
tiple linear regression analysis. Data analysis was carried out 
using the statistical software SPSS 25.0 and AMOS 25.0. 

RESULTS

Confirmatory factor analysis 
The factor structure was measured using confirmatory 

factor analysis with the 18 items included in the five-factor 
model. The maximum verisimilitude estimation method was 
used together with the bootstrapping procedure since the 
result of the Mardia multivariate coefficient was 786.94, 
which indicated a lack of multivariate normality of the 
data. The result showed an adequate fit of the model: ((χ2 
(46, N = 444) = 761.80, p = .000; χ2/d.f. = 6.09; CFI = 
.92; TLI = .90; IFI = .92; SRMR = .05). The model pro-
posed presented a reasonable approximation to the data 
and contributed to supporting the hypothesis of the mul-
tidimensionality of the construct. The estimations of the 
factor saturations for each of the items in their respective 
factors are illustrated in Figure 1. 

 Descriptive analysis  
and bivariate correlations 

The dimension of influence of competence had the highest 
value out of the scale’s five dimensions, followed by influence 
of experiences, influence of equipment/installations, influence 
of attitude, and influence of the social context. Aquatic com-
petence showed a mean of 4.5 out of 5. All the dimensions 
correlated positively with each other (Table 2), except for the 
aquatic competence dimension, which correlated negatively 
with all the fear dimensions. 

Linear regression model 
A stepwise linear regression was performed to verify the 

predictive value of the dimensions of fear of the aquatic envi-
ronment on aquatic competence (Table 3). According to the 
fifth step in the linear regression analysis, all the dimensions 
negatively explained aquatic competence, with an explained 
variance of 22%, except for influence of attitude. The dimen-
sion with the most weight was influence of competence, fol-
lowed by influence of experiences, influence of equipment/
installation, and influence of social context. 

Figure 1. Confirmatory factor analysis SFAE
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DISCUSSION
In the search for information that could diagnose an ini-

tial situation with respect to the factors involved in fear of 
the aquatic environment in children, the main purpose of 
this study was to develop and validate a pictorial measure 
instrument (SFAE) to evaluate fear of water in a sample of 
3- to 6-year-old Spanish children. The psychometric prop-
erties of the design support the version of SFAE with good 
internal consistency reliability and the five factors that rep-
resent different aspects related to the experience of fear of 
the aquatic environment in children. 

Table 3. Linear Regression analysis for the prediction of aquatic competence through the dimensions of fear of the aquatic environment

B SEB β ΔR2

First step 5.47 .30 .04**

Influence of experiences -1.25 .28 -.21**

Second step 6.34 .31 .11**

Influence of experiences -.79 .27 -.13*

Influence of attitude -1.21 .16 -.34**

Third step 6.57 .43 .01**

Influence of experiences -.77 .27 -.13*

Influence of attitude -1.17 .17 -.33**

Influence of equipment or installations -.27 .36 -.03

Fourth step 6.63 .44 .01**

Influence of social context -.78 .28 -.13*

Influence of experiences -1.23 .18 -.35**

Influence of attitude -.42 .41 -.05

Influence of equipment or installations .14 .19 .04

Fifth step 6.88 .42 .09**

Influence of social context -.81 .26 -.14*

Influence of experiences -.77 .19 -.22**

Influence of attitude -.65 .39 -.08

Influence of equipment or installations .59 .19 .18*

Influence of competence -.84 .12 -.36**

Note: *p < .05; **p < .01

Table 2. Descriptive Statistics and Correlations for all the Variables 

Variables M DT 1 2 3 4 5 6

ISC 1.05 .11 - .77** .88** .75** .63** -.22**

IE 1.12 .18 - - .80** .79** .74** -.37**

IA 1.01 .08 - - - .84** .68** -.14**

IEI 1.07 .20 - - - - .74** -.16**

IC 1.15 .28 - - - - - -.42**

AC 4.15 .65 - - - - - -

Note: ** p < .001; ISC = influence of social context; IE = influence of experiences; IA = influence of attitude; IEI = influence of equipment or 
installations; IC = influence of competence; AC = aquatic competence.

Therefore, based on these results, it can be concluded that 
the initial five-factor structure (influence of social context, 
influence of experiences, influence of attitude, influence of 
equipment or installations, and influence of competence) is 
replicated, showing an adequate fit for factor structure and 
internal consistency, and complementing aspects of content 
validity. Thus, by contemplating these five dimensions, the 
same instrument can be used to value the different triggers 
that can generate a child’s fear of the aquatic environment. 

The instrument was composed of the following dimensions. 
The dimension called influence of social context contained 
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four items, evaluating the potential influence that family, 
teacher, instructor, and peers had on children. Another fac-
tor was the influence of experiences, which consisted of four 
items that explore the consequences of being exposed to 
different situations that can cause fear in a child. Influence 
of attitude had four items, assessing a child’s emotional dis-
position towards the aquatic environment. The factor called 
influence of equipment or installations comprised three items 
related to experiences where a child was able to discover their 
relationship with equipment resources. Finally, the dimen-
sion of influence of competence consisted of three items 
that gather information about how a child’s problem-solv-
ing ability contributed to solving different situations in the 
aquatic environment. 

The correlation analysis provided evidence of additional 
validity relating all the dimensions of the SFAE with one 
another significantly, and in the expected direction, specifi-
cally, the strongest relation was observed for influence of atti-
tude with social context and equipment. This result is in line 
with studies that come within the Self-determination Theory 
framework and indicate the importance of social triggers in 
generating well-being in students (Ryan & Deci, 2017). It 
would therefore be useful, for example, to choose adequate 
recreational material that can be adjusted to a child’s needs, 
and in this way help to generate a balanced and confident 
attitude towards the medium and steer them away from pos-
sible stimuli that can generate unease.

The results of this study with respect to the relation 
between the dimensions of fear of the aquatic environment 
and competence were in line with previous research, which 
recommends encouraging aquatic competence to reduce the 
fear of the aquatic environment (Brenner et al., 2009). To 
be exact, it was the dimensions of fear of the aquatic envi-
ronment related to influence of competence and experi-
ences which most robustly related to aquatic competence in 
children. This finding suggests that to minimize fear of the 
aquatic environment during childhood, it would be useful 
for children to acquire swimming competence and positive 
experiences at an early age, which would provide them with 
an emotional state of well-being. 

Nevertheless, the promising result regarding the validity 
of the SFAE does not mean it is exempt from a series of lim-
itations that should be taken into account. Firstly, although 
some works indicate that there may be gender differences 
in relation to fear (Méndez, 1999; Valdivia, 2000), in this 
study, an invariance analysis across sex was not considered. 
It would also be interesting if future research could verify 
the role of parents’ educational styles with the dimensions 
of SFAE, and also the motivational style of the swimming 

instructor. Another fundamental aspect would be to verify 
the evolution of the scores obtained in the SFAE through a 
longitudinal study. Also, it would be necessary to check the 
possible differences by age and aquatic experience to avoid 
a possible bias.

Finally, this study reveals that if children’s fear of the 
aquatic environment is minimized, it is important to fur-
ther understand the variables that generate their unease 
towards this medium. The validity of the SFAE helps create 
new study perspectives that focus on the dimensions of fear 
of the aquatic environment, which had not received enough 
attention in this evolutionary stage. Consequently, this could 
lead to more effective educational decisions towards the inte-
gral development of childhood. Likewise, by using a pictorial 
valuation system, it is possible to make an evaluation that 
suits early childhood characteristics. 

The analysis of the psychometric properties of the SFAE 
shows that it can be recommended and used in the child pop-
ulation to find out about the triggers of fear of the aquatic 
environment. Its use can lead to the development of a use-
ful and simple applied tool as a starting point for future 
interventions that seek to gain further knowledge about the 
variables involved in a child’s evolution towards the aquatic 
environment. 

ACKNOWLEDGMENTS
Nothing to declare.

REFERENCES
Abadía, O., Aumente, M., Salguero, A., & Tuero, C. (1998). La hidrofobia: 

una experiencia práctica. Lecturas: Educación Física y Deporte. 
Revista Digital, (3)11. 

Arnsten, A. F. (2009). Stress signalling pathways that impair prefrontal 
cortex structure and funtion. Nature Reviews Neuroscience, 
10(6), 410-422.

Becker, E. S., Rinck, M., Türke, V., Kause, P., Goodwin, R., Neumer, S., 
& Margraf, J. (2007). Epidemiology of specific phobia subtypes: 
Findings from the Dresden Mental Health Study. European 
Psychiatry, 22, 69-74. 

Berukoff, K. D., & Hill, G. M. (2010). A study of factors that influence 
the swimming performance of hispanic high school students. 
International Journal of Aquatic Research and Education, 4, 
409-421.

Cody, B., Quraishi, A., Dastur, M., & Mickalide, D. (2004). A national 
study of childhood drowning and related attitudes and behaviors. 
The National SAFE KIDS Campaign.

Crocker, L., & Algina, J. (1986). Introduction to classical and modern 
test theory. New York, NY: Holt, Rinehart and Winston.

Franco, N., Pérez, M. A., & de Dios, M. J. (2014). Relación entre los 
estilos de crianza parental y el desarrollo de ansiedad y conductas 
disruptivas en niños de 3 a 6 años. Revista de Psicología Clínica 
con Niños y Adolescentes, 1(2), 149-156.

Motricidade, 2020, vol. 16, n. 4, pp. 370-378



Design and validation of fear of the aquatic environment

Geriatr Gerontol Aging. 20XX;XX(X):370-378378

Graham, J., & Gaffan, E. A. (1997). Fear of water in children and 
adults: Etiology and familial effects. Behaviour Research and 
Therapy, 35, 91-108.

Grenfell, R. (2004). Drowning management and prevention. Australian 
Family Physician, 32, 990-993.

Irwin, C., Irwin, R., Martin, N., & Ross, S. (2010). Constraints Impacting 
Minority Swimming Participation PHASE II. The University of 
Memphis. Available from URL: http://img3.wikia.nocookie.
net/__cb20090217163129/aforathlete/images/1/11/Minorit 
y_Drowning_Study.pdf

Irwin, C., Pharr, J., & Irwin, R. (2015). Understanding factors that influence 
fear of drowning in children and adolescents. International Journal 
of Aquatic Research and Education, 9, 136-148.

Jack, R. E., Garrod, O. G, & Schyns, P. G. (2014). Dynamic facial 
expressions of emotion transmit an evolving hierarchy of signals 
over time. Current Biology, 24(2), 187-192.

Kim, C. M., & Pekrun, R. (2014). Emotions and motivation in learning 
and performance. En J. Spector, M. Merril, J. Elen y M. Bishop 
(Eds.), Hanbook of research on educational communications and 
technology (pp. 65-75). Suiza: Springer.

Landeta, J. (2002). El método Delphi: una técnica de previsión del 
futuro. Barcelona: Ariel.

Leavy, J. E., Jancey, J., Hall, C., Nimmo, L., & Crawford, G. (2020). 
A content analysis of news media coverage of drowning events 
in Western Australia over two summers, 2014-2016. Health 
Promotion Journal of Australia, 31(2), 192–198. https://doi.
org/10.1002/hpja.267

Ma, W. J., Nie, S. P., Xu, H. F., Xu, Y. J., Song, X. L., Guo, Q. Z., & 
Zhang, Y. R. (2010). An analysis of risk factors of non-fatal drowning 
among children in rural areas of Guangdong Province, China: A 
case-control study. BMC Public Health, 10, 156.

Martínez, S. B. (2014). Los miedos en la preadolescencia y adolescencia 
y su relación con la autoestima. Un análisis por edad y sexo. 
Revista de Psicología Clínica con Niños y Adolescentes,1(1), 27-36.

Méndez, F. X. (1999). Miedos y temores en la infancia. Ayudar a los 
niños a superarlos. Madrid: Pirámide. 

Méndez, X., Orgilés, M., & Espada, J. P. (2012). Terapia de Conducta 
en los miedos y fobias infantiles. En M. I. Comeche y M. A. 
Vallejo (eds.), Manual de Terapia de Conducta en la infancia (pp. 
117-150). Madrid: Dykinson.

Menzies, R. G., & Clarke, J. C. (1993). The etiology of childhood 
water phobia. Behaviour Research and Therapy, 31(5), 499-501.

Milosevic, I., & McCabe, E. R. (2015). Phobias. The Psychology of 
Irrational Fear. Greenwood: ABC-CLIO.

Mira, J. E. B., Padrón, A. L., & Andrés, S. M. (2010). Validación 
mediante el método Delphi de un cuestionario para conocer 
las experiencias e interés hacia las actividades acuáticas con 
especial atención al Winsurf. Ágora para la Educación Física y 
el Deporte, 12(1), 75-94.

Miller, L. C., Barrett, C. L., Hampe, E., & Noble, H. (1972). Revised 
anxiety scales for the Louisville Behavior Checklist. Psychological 
Reports, 29, 503-511.

Moreno, I., Blanco, A., & Rodríguez, J. M. (1992). Instrumentos 
psicométricos de evaluación de los miedos infantiles. Psicothema, 
4(2), 385-396.

Moreno, J. A., & Ruiz, L. M. (2008). Aquatic perceived competence in 
children: Development and preliminary validation of a pictorical 
scale. International Journal of Aquatic Research and Education, 
2, 313-329.

Moreno-Murcia, J. A., de Paula Borges, L., y Huéscar Hernández, E. 
(2020). Design and Validation of the Scale to Measure Aquatic 
Competence in Children (SMACC). International Journal of 
Environmental Research and Public Health, 17(17), 6188. https://
doi.org/10.3390/ijerph17176188

Mowrer, O. H. (1939). A stimulus-response analysis of anxiety and its 
role as a reinforcing agent. Psychological Review, 46(6), 553-565.

Mowrer, O. H. (1954). The psychologist looks at language. American 
Psychologist, 9(11), 660-694. 

Pérez, M. D. (2000). El miedo y sus trastornos en la infancia. Prevención 
e intervención educativa. Aula, 12, 123-144.

Pharr, J., Irwin, C., Layne, T., & Irwin, R. (2018). Predictors of swimming 
ability among children and adolescents in the United States. 
Sports, 6, 1-11.

Poulton, R., Davies, S., Menzies, R. G., Langley, J. D., & Silva, P. A. 
(1998). Evidence for a non-associative model of the acquisition of 
a fear of heights. Behaviour Research and Therapy, 36, 537-544.

Pulido, F., & Herrera, F. (2015). Miedo e inteligencia emocional en 
el contexto pluricultural de Ceuta. Anuario de Psicología, 45(2), 
249-263.

Salguero, A., Tuero, C., & González, R. (2004). El miedo al agua: 
Estrategias y recursos metodológicos para superarlo [Comunicación 
oral]. III Congreso de la asociación española de ciencias del 
deporte, Organizado por la Facultad de Ciencias de la Actividad 
Física y el Deporte, Universidad de Valencia, Fundación Deportiva 
Municipal Valencia, Valencia.

Shank, C. B. (1987). A child’s fear of the water environment. Children’s 
Environments Quarterly, 4, 33-37.

Silveira, Y., & Moreno-Murcia, J. A. (2015). Miedo a equivocarse 
y motivación autodeterminada en estudiantes adolescentes. 
Cuadernos de Psicología del Deporte, 15(3), 65-74.

Smith, G. S. (1995). Drowning prevention in children: The need for 
new strategies. Injury Prevention, 1, 216-217.

Stinson, F. S., Dawson, D. A., Patricia Chou, S., Smith, S., Goldstein, 
R. B., June Ruan, W. & Grant, B. F. (2007), The epidemiology of 
DSM-IV specific phobia in the USA: Results from the National 
Epidemiologic Survey on Alcohol and Related Conditions. 
Psychological Medicine, 37, 1047-1059.

Valdivia, Z. (2000). Educación no sexista en niños y niñas. La Paz: UMSA.

Valiente, R. M., Sandín, B., & Chorot, P. (2002). Miedos comunes en 
niños y adolescentes: Relación con la sensibilidad a la ansiedad, el 
rasgo de ansiedad, la afectividad negativa y la depresión. Revista 
de Psicopatología y Psicología Clínica, 7(1), 61-70.

Whiting, H. T., & Stembridge, D. E. (1965). Personality and the persistent 
nonswimmer. Research Quarterly, 36, 348-356.

Wieserma, L. D. (2001). Conceptualization and development of the 
sources of enjoyment in youth sport questionnaire. Measurement 
in Physical Education and Exercise Science, 5(3), 153-157.

Ziara, W. (2005). Relationships between progress in acquisition of 
swimming skills and anxiety level in ten-year-old children. Human 
Movement, 6, 93-97.DOI: http://dx.doi.org/10.6018/rie.33.1.182391

All content of Journal Motricidade is licensed under Creative Commons, 
except when otherwise specified and in content retrieved from other bibliographic sources

Motricidade, 2020, vol. 16, n. 4, pp. 370-378

http://img3.wikia.nocookie.net/__cb20090217163129/aforathlete/images/1/11/Minorit y_Drowning_Study.pdf
http://img3.wikia.nocookie.net/__cb20090217163129/aforathlete/images/1/11/Minorit y_Drowning_Study.pdf
http://img3.wikia.nocookie.net/__cb20090217163129/aforathlete/images/1/11/Minorit y_Drowning_Study.pdf
https://doi.org/10.1002/hpja.267
https://doi.org/10.1002/hpja.267
https://doi.org/10.3390/ijerph17176188
https://doi.org/10.3390/ijerph17176188
http://dx.doi.org/10.6018/rie.33.1.182391

