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Abstract
_____________________________________________________________________________________|
Background. Interest in aquatic programs for babies has grown significantly, with many fami-
lies participating worldwide. While numerous studies have examined the effects of these pro-
grams on motor development or aquatic learning, little attention has been given to the emo-
tional experiences of the interaction. Understanding how emotions appear in each subject and
how they influence the learning process opens a valuable area of exploration in early childhood
motor development.

Objectives. The goal of this research was to explore the emotional responses of both subjects of
the baby-adult dyad during an aquatic programme for babies, and their relation to the aquatic
learning process of the baby.

Methods. Using a descriptive and intrasubject approach, the study observed fortnightly the
emotional reactions to the aquatic motor behaviour of the babies of four dyads during a four-
month aquatic programme. We designed an ad hoc system of categories of observation of the
babies’ behaviour and the emotional response of both subjects in levels of positive, neutral and
negative emotions.

Results. The analysis of 1,962 individual emotional responses indicates that each dyad and their
subjects behave differently and independently. Results show that an increase of tasks difficulty
correlates with more positive emotional responses from adults. In contrast, there is no signifi-
cant relationship between the difficulty of the tasks of the baby and its emotional responses.
Conclusions. Since this is a first approach to the study of emotions in aquatic programmes for
babies, its results invite us to debate the relationship between emotions and learning.
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Resumen

Antecedentes. El interés por los programas acuaticos para bebés ha crecido significativamente
en todo el mundo. Aunque numerosos estudios han examinado los efectos de estos programas
sobre el desarrollo motor o aprendizaje acudtico, se ha prestado poca atencién a las emociones
que el programa estimula. Comprender como aparecen las emociones en la diada y cémo influ-
yen en el proceso de aprendizaje abre una valiosa area de exploracién en el desarrollo motor
infantil.

Objetivos. El objetivo de esta investigacion fue explorar las respuestas emocionales de la diada
bebé-adulto durante un programa acuético para bebés, y su relacién con el aprendizaje acuatico
del bebé.

Métodos. Utilizando un enfoque descriptivo e intrasujeto, el estudio observ6 quincenalmente
las reacciones emocionales de cuatro diadas durante un programa acuatico de cuatro meses. Se
disefid un sistema ad hoc de categorias de observacidn del comportamiento motor de los bebés
y larespuesta emocional de ambos sujetos en niveles de emociones positivas, neutrales y nega-
tivas.

Resultados. El analisis de 1,962 respuestas emocionales individuales indica que cada diada y
sus sujetos se comportan de manera diferente e independiente. Los resultados muestran que la
realizacion de tareas motrices acuaticas mas dificiles se correlaciona con respuestas emociona-
les mas positivas por parte de los adultos. En cambio, no hay una relacidn significativa entre el
nivel de dificultad del comportamiento acuatico del bebé y sus respuestas emocionales.
Conclusiones. Dado que este es un primer acercamiento al estudio de las emociones en progra-
mas acuaticos para bebés, sus resultados nos invitan a debatir sobre la relacién entre emocio-
nes y aprendizaje.

Palabras clave

Aprendizaje motor; respuesta emocional; interaccidn diddica; natacion para bebés; programa
acuatico.
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Introduction
C_______________________________________________________________________________]
The first experiences that babies have with water in swimming experiences would seem to be quite
significant, as shown by the widespread use of swimming programmes for early childhood and the ex-
tensive research developed around them. One area that has generated much interest in the history of
research on aquatic programmes for babies is the possible relationship between participation in such
programmes and the motor and cognitive development of the child. Some of the latest research (Borioni
etal., 2022; Wizer et al,, 2015) points to the same result as the classic studies that have found a positive
relationship between participation in aquatic programmes and their motor development such as
Erbaugh (1986). But even with the widespread use and assumed benefits of early childhood aquatic
programs, there is a significant gap in understanding how emotional responses within the adult-baby
dyad influence motor development in infants. This study aims to fill this gap by exploring the specific
emotional interactions between adults and babies during aquatic activities and their correlation with
the babies' motor behaviour and learning progression.

Emotional factors involved in learning

Despite the existence of a general consensus that aquatic programmes are beneficial for social and emo-
tional development in early childhood thanks to the dyadic interactions (adult-baby) on which partici-
pation is based (Latorre Garcia et al., 2016), there is still little known about the reasons that can explain
this phenomenon. On the one hand, the contribution of Asher (2003) stands out, who reports the posi-
tive effects on the motor experience, the attitude of the parents, self-confidence and adaptation to the
nursery school. Other studies point to the type of interactions that occur between the baby and the adult.
Specifically, Martins et al. (2020) observe that babies showing indifference or passivity is a possible
consequence related to the large number of stimuli the babies are exposed to.

From a sociocultural approach (Vygotsky, 1978) learning, as well as modifying one’s understanding of
reality, transforms the meaning that this reality has for each person through a process of modification,
ampliation or reconstruction of mental schemas (Piaget, 1985). The teaching process is understood as
a guiding process and helps the learner’s construction of knowledge in interaction (Onrubia, 1993;
Vygotsky, 1978) around a learning content. Learning also implies an attribution of personal meaning
that requires the involvement of emotional factors. Therefore, although understand that the emotional
factors involved in learning belong to the learner, also know that they are built in the interaction with
the expert around a learning content (Miras, 2001). Hence the importance of facilitating and building a
suitable emotional atmosphere that enables the advancement of the teaching and learning process
(Onrubia, 1993). Likewise, what has been characterized as “affective teaching” has a positive impact on
the personal growth of learners and on their socialization processes (Shechtman & Leichtentritt, 2007).
Moreover, many scholars agree that emotions play a crucial role in the learning process, and therefore,
they can be even the basis for learning (Graham & Taylor, 2014).

Emotions involve sets of coordinated psychological processes including cognitive, motivational, affec-
tive and expressive components (Van Kleef et al., 2011). As cognitive emotional factors involved in
learning, representations and expectations stand out that play a decisive role in interpersonal relations.
Participants in the teaching and learning process use as criteria, among others, the idea they have of
their own role and of the role of the other, the stereotypes and personal experience accumulated
throughout their lives that help to create a certain image or profile of the other. This has an impact on
mutual representations from which both actions are valued and have an effect on the attributions of
successes and failures of learning (Jussim, 1986; Miras, 2001). These representations and expectations
are directly related to individuals’ beliefs in their self-efficacy (Bandura, 2001), which influence how
they approach learning challenges and interpret their emotional responses to success and failure. As
affective and expressive emotions, Pekrun and Stephens (2010) define achievement emotions. These
are emotions directly tied to achievement and belong to work, study or participate in sports. Achieve-
ment emotions relate to activities that are usually judged according to competence-based standards of
quality. Such as hope and pride related to success, or anxiety and shame related to failure.

The dyad as the context of childhood learning

Baby swimming programmes also forces to consider certain important aspects. First, water is an envi-
ronment that involves risk to life due to the possibility of drowning. It is necessary to provide babies
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with a safe environment that helps to reduce this risk (Brenner et al., 2009). In addition, the context is
dyadic in nature since the father or mother are a direct part of the baby’s activities (Ahrendt, 2002).

Safety, therefore, is an essential element of any aquatic activity, and in our context, it can be determined
by the bond that the baby establishes with the adult. Interest in the bond arises from the studies on
animal ethology by Konrad Lorenz, who demonstrated the primary bonds that babies establish with
their caregivers (Lorenz, 1970). There are later theories related to early childhood (Ainsworth &
Bowlby, 1991) that define the bond as a force that drives babies and the people around them with whom
they has a special relationship to seek proximity and bodily contact over time. Within this framework
various authors observe the broad type of bonds that determine the child’s social-affective development
(Ainsworth, 1985). These studies show the importance of the feeling of security that the adult confers,
and how this security determines the processes of subsequent development (Bowlby, 2005) and the
capacity of the baby to explore the environment in contexts of risk since the perception of risk requires
mental and behavioural organization (Crittenden, 1999). Geddes (2006), for her part, studied the crea-
tion of bonds and their impact on security from an educational point of view. She observed that the
building of secure and positive bonds is essential for the learner, i.e. the child, to carry out the task at
hand.

At an early age, when verbal language is insufficiently developed, the interaction between expert and
learner is also based on the perception and expression of emotions. This perception is related to facial
recognition, which allows the child to identify basic and secondary emotions. This effect, known as
“emotional dialog” (Mestre et al., 2007), has a common cultural basis and allows for incorporation into
group processes (Birdwhistell, 1952). Understanding emotion is a very important aspect in the pro-
cesses of interaction between children and adults since the child’s interpretation of what the adult ex-
presses and the response they end up giving depends on it. Emotional expressions are a potential source
of social influence (van Kleef et al., 2019). Some authors attribute worse learning results when negative
emotions such as anxiety, unhappiness and anger are experienced, or improvement in self-regulation
when a combination of parental encouragement and support are perceived (Guil & Gil-Olarte, 2007).
This self-regulation process, as a great goal of learning processes in general, ultimately seeks self-effi-
cacy. In other words, the individual's ability to become aware of their learning process and make deci-
sions to improve it, in such a way that enables them to achieve the desired performance (Graham &
Taylor, 2014). The higher the level of self-efficacy, the greater the achievements achieved, since it allows
individuals to direct their action and behaviour to achieve the proposed goals (Boekaerts et al., 1999).

While previous studies have emphasized the positive impact of dyadic interactions in early childhood
aquatic programs on socioemotional development and learning (Alles-Jardel, 1988; Azémar, 1990; Le
Camus et al., 1993; Brownlee, 2015), there is a significant gap in understanding how these dyadic be-
haviours and emotional bonds affect infant learning. This study aims to address this gap by focusing on
the emotional responses within the adult-baby dyad and their relationship to the baby's motor learning
in aquatic environments.

Research affirms that participation in early childhood aquatic programmes based on a dyadic relation-
ship has a positive impact on children’s socioemotional development and learning processes. Further-
more, emotions are essential factors for attributing personal meaning to it. This study focuses on the
emotional responses that occur in the (adult-baby) dyad linked to the motor behaviour of the babies,
and in this regard, the specific objectives of this study are:

e SO1. Describe the emotional responses to aquatic activity of a dyad in a programme for babies.
e S02. Describe how emotional responses evolve during an aquatic programme.

e S03. Describe the relationships between the emotional responses of the dyad and the difficulty
of the aquatic motor behaviour of the baby.
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Method
|

Research design

This study follows a descriptive and observational research design based on multiple case studies
(Stake, 2005). It adopts a natural-context approach to human behaviour while employing quantitative
methods for qualitative data analysis, ensuring systematic and replicable data collection.

Research sample

A non-probabilistic and intentional sample of four dyads, adult and baby, (n = 4), from two different age
groups was selected. There were two selection criteria for the dyads: adherence to the programme and
diversity of subjects. Adhesion is key to avoid gaps in the collection of information and to favour con-
sistency and continuity of data when we know that the aquatic environment stimulates respiratory dis-
eases. And diversity of the sample amplifies the relevance of the data. In our sample there was diversity
in the age, sex and experience in swimming lessons for the babies and in gender for the adults of the
dyad. Specifically, when the course began, the babies were aged between 10 and 27 months old (M=17.5
and SD=8.35). Two babies were male and two females. Two had a year and a half of experience in aquatic
programmes for babies, one six months’ experience and one no experience. Finally, three of the four
adults were female, and only one was male.

Procedure

Once the dyads were selected and before starting the research, the adult participants signed an informed
consent with the general objective and procedure of the research. This research guarantees Spanish
Organic Law 3/2018, of 5 December, on Personal Data Protection and guarantees of digital rights, and
the General Regulation (EU) 2016/679, of 27 April, on data protection and supplementary regulations.
Subsequently, the dyads were recorded fortnightly over the four months, from March to June, that the
course lasted for each age group. Each observation session lasted 45 minutes and two babies were
filmed per session, each for half a session. The filming was focused only on the dyad in question. By the
end of the process, 11.2 hours of video and 1,962 individual behaviours had been obtained distributed
as follows: dyad A, 480 behaviours; dyad B, 416 behaviours; dyad C, 628 behaviours; and dyad D, 438
behaviours.

Coding of behaviour

The behaviours of the dyad subjects, baby and adult, were subsequently coded and transferred onto a
sequential grid that underwent an interrater reliability process. The emotional response was catego-
rized in terms of “emotional valence” (Pekrun & Stephens, 2010) and can be distinguished from positive
emotional valence, neutral emotional valence and negative emotional valence applicable to both the
adult and baby. The table 1 shows the valences:

Table 1. Emotional valences and examples of their emotional responses in aquatic activity

Code  Emotional valence Example
1 Positive Responses that denote positive emotional reactions such as a hug, clapping, smiling or moving with joy
2 Neutral Responses without positive or negative emotional sense, shown by indifference, inattention or distraction
3 Negative Responses that involve negative emotional reactions stllgh as crying, hypertonia, resistance, denial, rejection
or scolding

Source: The authors

In addition to the emotional reaction of the dyad subjects, the level of difficulty of the aquatic motor task
performed by the baby was also coded. Inspired by the proposal of Pla-Campas et al. (2022), this diffi-
culty was coded according to the intensity of the action imbalance and the difficulty in breathing, based
on increasing difficulty and intensity values, from 1 to 6.

For the analysis of the data, the Chi-square test of independence (x2) was used, given that emotional
valence is categorical, and the data did not follow a normal distribution. The data obtained also allowed
us to compute Spearman’s Rho correlation coefficient (p) to assess the strength and direction of the
difficulty of the motor tasks performed. Both the Chi-square test and Spearman’s Rho analysis were
conducted using the R program, while Microsoft Excel was used for calculating percentages.
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Results
|
S$01. Describe the emotional responses to aquatic activity of a dyad in a programme for
babies

The results show that the emotional responses of the four dyads together (Chi square = 103.84, df = 15,
p <.001) are significantly related to the type of emotional responses. This would indicate that the emo-
tional bond that might exist in each dyad belongs to that dyad and does not have any relationship with
other dyads. We also observed that the emotional responses of the eight subjects are their own (Chi
square = 18.85, df = 6, p = .004, for the adult and Chi square = 69.99, df = 6, p < .001 for the baby). It
would also indicate that the emotional bond that is built in the subject depends exclusively on what the
subject himself or herself experiences and perceives in relation to his/her individual environment. The
following tables allow us to describe the emotional responses that were observed in the aquatic pro-
gramme analysed:

Table 2. Percentage of adult emotional responses

Adult Positive Neutral Negative
Dyad A 59.58 40.00 0.42
Dyad B 64.42 35.10 0.48
Dyad C 60.51 39.17 0.32
Dyad D 75.80 23.29 0.91
Average 65.08 34.39 0.53

Source: The authors

Table 3. Percentage of baby emotional responses

Baby Positive Neutral Negative
Dyad A 30.83 46.67 22.50
Dyad B 28.37 59.62 12.02
Dyad C 52.55 42.68 4.78
Dyad D 37.90 43.38 18.72

Average 37.41 48.09 14.51

Source: The authors

From the two tables, we would highlight the individual differences that exist between subjects, with
those between the adults being especially interesting. And with regards to the babies, the baby of dyad
C stands out, showing a greater number of positive and less negative emotional reactions than the other
babies. These results show the emotional differences of both subjects and that emerge from the same
activities. All this describes both different experiences of the activity and emotional states for the same
educational situation.

S$02. Describe how emotional responses evolve during an aquatic programme

The data set reveals that the emotional responses of adults, in addition to being independent of each
other, is also independent of the sessions (Chi square = 37.4073, df = 14, p =.0006399). Similarly, the
emotional responses of the babies are independent of the sessions (Chi square = 26.2869, df = 14, p =
.02380). This would indicate that the emotional responses of each subject are specific to each session
and do not evolve with them.

With respect to the session number, the results indicate a slight inverse correlation between the emo-
tional responses of the adult and the session number of the aquatic programme for babies (r = -0.100,
p =<.024). This would indicate that as the programme sessions progress, the adult shows more positive
emotional responses. In a similar vein, there is a very small inverse and significant correlation between
the session number and the emotional reaction of the baby (r = -0.071, p = .000). This, in turn, would
also indicate that the baby would show a greater number of positive responses as the programme pro-
gresses.

S03. Describe the relationships between the emotional responses of the dyad and the diffi-
culty of the aquatic motor behaviour of the baby

The following table shows the evolution of the difficulty of the set of aquatic motor behaviours mobilized
by the baby during the aquatic programme. As previously described, the difficulty level of the aquatic
S, [ ‘
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motor tasks was rated on a scale from 1 to 6, based on the intensity of action imbalance and the difficulty
in breathing control (Pla-Campas et al., 2022). The mean difficulty scores presented were calculated as
the average difficulty level of all motor tasks performed during each session:

Table 4. Mean intensities of difficulty by session and subject at the beginning and end of the programme

Baby First session Last session Increase in difficulty
A 2.1 2.5 0.4
B 2.2 3 0.8
C 2.4 4.2 1.8
D 2 2.3 0.3
Average 2.2 3 0.8

Source: The authors.

These data show that there was an increase in difficulty in aquatic motor behaviour of all the babies in
the dyads. This is shown by the analysis of statistical significance since the overall increase in the diffi-
culty of aquatic motor behaviour throughout the course is significant (Chi square = 78.38,df = 7,p =
.000) in the group of subjects. Now, what is the relationship between this overall increase in difficulty
and the evolution of the emotional responses? The results show a slight inverse and significant correla-
tion between the baby’s learning and the emotional accompaniment that the adult provides in the activ-
ity (r=0.163, p = <.001). These results show that to the degree that the baby performs motor activities
of greater aquatic difficulty, the adult shows more positive responses. In contrast, there is no significant
correlation between the baby’s emotional response to the activities and the difficulty of the activities (r
= 0.048, p =.131). Therefore, the type of emotional response of the baby and the difficulty of the motor
activity that it performs are shown as independent variables.

Discussion

I ————
The results obtained contribute several elements to the study of aquatic activities for babies. We will
comment on those we consider to be the most important and which also enrich the educational debate
for aquatic programmes for babies. The behaviour of the adult and baby groups is clearly different,
which means that what happens in the dyad is specific to it and differs between the subjects that make
it up and, also, between these and the other dyads. The differences in dyadic emotional responses to
activity is consistent with previous dyadic researches in similar learning contexts (Pla-Campas et al.,
2022) and could be showing the different modes of parental behaviour described by some authors (Al-
les-Jardel, 1988; Azémar, 1990).

Regarding the differences between the emotional responses of the adults and babies, we highlight that
while the adults found the activity enjoyable and fun, for the babies it was very different as they showed
more negative emotions. One hypothesis would be that the adult, by expressing mostly positive emo-
tions, tries to make the bond that is created in the educational context a positive one (Geddes, 2006).
And they experience it in this way, aware of the difficulties that access to autonomy in the aquatic envi-
ronment entails, striving to create a positive bond in a context of risk (Crittenden, 1999). In line with Le
Camus et al. (1993), we would understand these positive responses from adults as behaviours that stim-
ulate learning.

With regards to the babies, the results indicate that they respond negatively to a significant percentage
(14%) of the activities. The babies’ understanding of the emotions of the adult is a very important aspect
in the processes of interaction since the emotional response that the baby ends up giving to aquatic
activities will depend on that interpretation (Guil & Gil-Olarte, 2007). However, in this case the under-
standing and emotional expression of the baby are undergoing development and it will not be until they
are three years old that they have enough understanding to act accordingly, as shown by some studies
(Mestre et al., 2007).

The results show a slight but significant inverse correlation between sessions number and the adult’s
emotional responses, as well as between session number and the baby’s emotional responses. This sug-
gests that as the programme progresses, both adults and babies exhibit more positive emotions. This
can happen for two reasons. The first has to do with the learning results that the adult observes from
NI
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the baby as a result of the help and guidance he/she offers (Onrubia, 1993; Vygotsky, 1978). The greater
the difficulty of the motor behaviour shown by the baby, the more expressions of positive emotions are
observed in the adult. This indicates that the process of educational interaction that develops has an
impact on the mutual representations and on the perception of progress in the aquatic environment that
the adult observes in the baby (Jussim, 1986; Miras, 2001). For the baby, the increase in positive emo-
tions during the programme may be due to the ability to attribute meaning to the learning (Miras, 2001),
as well as the possible perception of greater self-efficacy that arises from achieving the goals proposed
in the activity, which, in a way, is the result of a progressive increase in self-regulation (Boekaerts et al.,
1999; Graham & Taylor, 2014).

The second reason that explains the increase in positive emotional responses is the improvement of the
emotional bond of the dyad during the aquatic programme. An emotional and relational bond based on
trust and security or, in other words, affective teaching (Shechtman & Leichtentritt, 2007), facilitates
learning processes (Onrubia, 1993) and increases emotional expressions of achievement (Graham &
Taylor, 2014; van Kleef et al,, 2019). And as Geddes (2006) point out, a positive educational bond is an
essential condition for the baby to carry out the task. These results coincide with those of other research-
ers that highlight he importance of establishing positive relational and emotional bonds to promote the
development of the baby (Guil & Gil-Olarte, 2007) and that others have observed in the aquatic environ-
ment (Azémar, 1990; Le Camus et al., 1993; Pla-Campas et al., 2021). It should also be noted that the
participants in the dyads are the parents. Studies link the participation of parents in school and extra-
curricular activities with an improvement in learning and the socialization process (Brownlee, 2015).

Progress in the level of difficulty of the babies’ motor behaviour was also observed, which would denote
progression in learning along the same lines observed in other studies (Pla-Campas et al.,, 2022). The
results confirm that babies progressively engage in more difficult motor tasks throughout the pro-
gramme. However, no significant correlation was found between the difficulty of these tasks and the
baby’s emotional responses, indicating that emotional state of the baby remains independent of motor
difficulty. This suggests that learning is not always pleasant or a source of fun, an aspect which is linked
to the cognitive epistemology theory (Piaget, 1985) that the very fact of learning produces and that gen-
erates insecurity, a feeling of incompetence and even frustration in specific moments of the learning
process. In short, while the adult’s positive emotions can be related to an increase in the possibilities of
learning the aquatic skills of the baby, there is no similar relationship, nor in the same way, between the
baby’s positive emotions and its motor behaviour.

Conclusions

__________________________________________________________________________________________________________________|
Our research has allowed us to verify some aspects that in our opinion may act as conclusions. The re-
search reached its goal of describing the emotional responses of the adult-baby dyad in aquatic activities
for babies, as well as the differences between the emotional responses of the dyads as a whole and of
the specific adults and babies throughout the aquatic programme. Two conclusions need to be high-
lighted here. The first has to do with what happens in the dyads and the affective bond that exists be-
tween them. The study clearly indicates that each dyad and their subjects behave differently and inde-
pendently. This reinforces the importance of focusing studies not only on learning outcomes but also on
emotional and relational factors because the bond impacts the educational processes in a unique way.
This means that learners have emotional factors that must be addressed and considered since they are
unique and individual. The learning process is not always fun, playful and experienced in a positive way.
Even in early childhood, learning generates a process of imbalance that provokes insecurity, suffering,
feelings of incompetence and even fear. From the point of view of teaching, the expert must take these
emotional factors into account to facilitate progress in learning as intrinsic elements. In the aquatic con-
text of this study, promoting the creation of a positive educational bond in teaching and learning rela-
tionships is essential to promote a climate of security and trust due to the risk entailed in aquatic activ-

ity.
The second has to do with the differences in emotional responses between the subjects of a single dyad

and between the dyads themselves. Although the dyads correspond to similar population groups, it is
clear that the few cases studied show different realities since the diversity is not only of bonds and re-
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lationships but also of particular emotional responses, which in turn produce different emotional envi-
ronments. This highlights the need to design aquatic programmes with flexible sessions and activities
that are adaptable to the affective bond of each dyad and the educational conditions that the context
requires -both in terms of difficulty and in terms of internal management of the task- and to continue
promoting the participation of parents in aquatic programmes for babies. Pekrun and Stephens, (2010)
state that research should be interested in promoting adaptive (positive) achievement emotion envi-
ronments and prevent maladaptive ones. Again, the uniqueness of the individual and dyadic emotional
factors should be the basis for the design of aquatic programmes for babies.
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