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Abstract: Article info:

Infancy represents a critical period for growth and neurodevelopment, during which Submitted:
appropriate stimulation is essential to optimize developmental outcomes. Baby swimming 10-12-2025
has been proposed as an early stimulation intervention that may promote motor development ~ Revised:

through structured movement in a warm-water environment. This study aimed to examine ;1'03'3%2_6
the effect of baby swimming on gross motor development in infants aged 3—9 months. A 38_0(%)_2602'6

quantitative study was conducted using a pre-experimental one-group pretest—posttest
design. The sample consisted of 15 infants aged 3—9 months recruited from Yuki Mom and
Baby Spa, Probolinggo City, Indonesia, using purposive sampling. The intervention involved
baby swimming sessions in a warm pool (38—40°C) using a baby float for 10—15 minutes.
Gross motor development was assessed before and after the intervention. Data were
analyzed using the Wilcoxon signed-rank test. The results showed a statistically significant
improvement in gross motor development following the intervention (p = 0.02). These findings
suggest that baby swimming may have a positive effect on gross motor development in early
infancy. Baby swimming can be considered a potential non-pharmacological intervention to
support gross motor development in infants. However, further studies with larger sample
sizes and controlled designs are recommended to strengthen the evidence.
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INTRODUCTION

Early childhood represents a crucial period of growth and development that significantly
influences a child’s future health and functional outcomes (Fu et al., 2022). This stage is often
referred to as the golden age because of its unique, non-repeatable nature, during which rapid
physical, cognitive, and neurological development occurs (Ramesh, 2022). Simultaneously, it is
considered a critical period, as infants are highly sensitive to environmental stimuli that shape
developmental trajectories (Luby et al.,, 2022). The rapid maturation of the brain during infancy
underscores the importance of providing appropriate and timely stimulation to support optimal
development (Leisman & Alfasi, 2025).

Gross motor development is a fundamental domain of early childhood development, involving
the coordination of large muscle groups responsible for movements such as rolling, sitting, crawling,
and walking (Dumuids-Vernet et al., 2022). The acquisition of these skills depends not only on
biological maturation but also on environmental input and stimulation (Zorlular et al., 2024).
Structured activities, including play and physical exercise, are essential in promoting motor skill
acquisition (Abusleme-Allimant et al., 2022). Without adequate stimulation, infants may experience
delays that can affect subsequent developmental milestones (Hua et al., 2022).
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Motor development delays may arise from a range of biological and environmental factors (Tan
& Lim, 2025). Neuromuscular disorders, such as muscular dystrophy, can impair muscle function
and delay motor milestones (Lowes et al., 2024). In addition, conditions such as cerebral palsy,
Down syndrome, autism spectrum disorder, and attention deficit hy peractivity disorder are commonly
associated with motor impairments (Lin et al., 2024). Environmental influences, including limited
physical activity and inadequate stimulation, also contribute to delayed motor development,
underscoring the importance of early intervention strategies (Sangkarit & Tapanya, 2024).

One form of early stimulation that has gained attention is baby swimming, a structured, water-
based activity conducted in a controlled, warm environment (Borioni et al., 2022). Water provides a
uniqgue medium that reduces gravity's effects, allowing infants to move more freely and engage
multiple muscle groups simultaneously (Burnay et al., 2023). This condition facilitates muscle
activation, enhances flexibility, and promotes coordination (Santos et al., 2022). Furthermore, water-
based activities may contribute to muscle relaxation and improve overall motor function, making
them a potentially beneficial intervention for infants (Leo et al., 2022).

Despite the theoretical benefits of baby swimming, empirical evidence examining its effect on
gross motor development in early infancy remains limited, particularly in community-based settings.
Therefore, this study aims to analyze the effect of baby swimming on gross motor development in
infants aged 3—-9 months. The findings are expected to contribute to the evidence base on early
stimulation interventions and provide practical implications for parents and healthcare providers in
supporting optimal infant development (Jakobowicz & Ogonowska-Slodownik, 2023).

METHOD

Research Design

This study employed a quantitative approach using a pre-experimental one-group pretest—
posttest design. In this design, measurements of infants' gross motor development were conducted
before and after the intervention to evaluate changes attributable to the baby swimming program.
The intervention lasted one month, with sessions held on Saturdays and Sundays.

Participants

The study was conducted at Yuki Mom and Baby Spa, Probolinggo City, Indonesia.
Participants were selected using purposive sampling, a non-probability sampling technique in which
subjects are chosen based on specific inclusion criteria relevant to the research objectives. The
sample consisted of 15 infants aged 3—9 months who met the eligibility criteria.

Data Collection

Data were collected using structured observation sheets and the Infant Motor Development
Questionnaire (Kuesioner Pra Skrining Perkembangan/KPSP). The KPSP instrument was used to
assess whether each infant's developmental level was age-appropriate. The scoring criteria were as
follows: scores of 9-10 indicated appropriate motor development, scores of 7-8 indicated
guestionable development, and scores below 6 indicated delayed or deviant motor development.
Assessments were conducted before (pretest) and after (posttest) the intervention.

Data Analysis

Data analysis was performed in two stages: univariate and bivariate analysis. Univariate
analysis was used to describe the characteristics of the study variables and was presented in tabular
and descriptive form. Bivariate analysis was conducted to examine the effect of baby swimming on
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gross motor development using the Wilcoxon signed-rank test. A p-value of less than 0.05 was
considered statistically significant.

Ethical Clearance

Prior to data collection, informed consent was obtained from the parents or guardians of all
participating infants. Participants were assured that all data would be kept confidential and used
solely for research purposes. This study received ethical approval from the Faculty of Health
Sciences, Institute of Technology, Science and Health, Dr. Soepraoen Hospital.

RESULT

The analysis used to describe respondents' characteristics regarding the effect of baby
swimming on gross motor development in infants aged 3-9 months was based on age, gender,
pretest questionnaire score, and posttest questionnaire score. This analysis provides information on
the distribution of respondents across categories, thereby facilitating an understanding of the
proportion of the effect of baby swimming on gross motor development in infants aged 3-9 months.
Respondent characteristics are shown in Table 1.

Table 1. Frequency Distribution of Respondents by Age and Gender

Characteristics Category Frequency Percentage
Baby Age 3 months 4 26.7
6 months 6 40.0
9 Months 5 33.3
Gender Woman 8 53.3
Man 7 46.7

Based on Table 1, the results of the frequency distribution analysis based on age show that
there are 15 respondents; most respondents are 6 months old, namely 6 people (40.0%),
respondents who are 9 months old are 5 people (33.3%), and respondents who are 3 months old
are 4 people (26.7%). It can be concluded that most babies who swim to improve gross motor skills
are 6-month-olds, accounting for 6 people (40.0%). Most of the respondents who swim is female (8,
53.3%), while male respondents are 7 (46.7%). It can be concluded that most babies who swim to
improve gross motor skills are female (8 people, 53.3%).

Table 2. Respondents' Development Before and After Being Given Swimming

Development Frequency Percentage
9-10 (appropriate motor development) 5 33.3
7-8 (doubtful motor development) 7 46.7
Total 15 100.0

The results of this study indicate a decrease. Initially, during the pretest, 7 people (46.7%)
were included in the category of babies with doubtful motor development, a decrease of 2 people
(13.3%). In the appropriate motor development category, 5 people (33.3%) experienced an increase,
while 13 people (86.7%) did not. Moreover, in the poor/deviant motor development category, there
was a 100% decrease.
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Table 3. Frequency of Pretest and Posttest Scores Questionnaire Crosstabulation

Posttest Score Questionnaire

Questionnaire Pretest Score 9-10 (Appropriate 7-8 (Doubtful motor Total
motor development) development)
9-10 (appropriate motor development) 5 0 5
7-8(Doubtful motor development) 6 1 7
<6 (Poor motor development/deviation 2 1 3
Total 13 2 15

The results of this study show that gross motor development after baby swimming increased
in 6 babies with appropriate motor development.

Table 6. Wilcoxon Test of Infant Swimming Therapy to Improve Gross Motor Skills in Infants

Posttest score questionnaire- posttest score questionnaire
Y4 -3.051
Asymp. Sig. (2-tailed) ' 0.002

Based on the Wilcoxon test, a p-value of 0.002 was obtained after swimming therapy, which
is smaller than 0.05, indicating a significant difference in the effect of infant swimming therapy on
gross motor skills. This indicates that the more frequently babies are given swimming therapy, the
faster their development. The analysis results show that, with swimming therapy to improve gross
motor skills, the frequency of babies receiving it increased from 46.7% to 86.7%.

DISCUSSION

This study demonstrated a significant improvement in gross motor development following the
baby swimming intervention. The proportion of infants with appropriate motor development
increased from 46.7% to 86.7%, while developmental delays decreased markedly. These findings
suggest that baby swimming can be an effective early stimulation method to enhance motor
development in infants (Kano et al., 2024).

Gross motor development in infancy follows a predictable progression: head control and
rolling, then sitting, crawling, and supported standing. Baby swimming activities support these
milestones by encouraging active movement and muscle coordination in a low-gravity environment.
As a result, infants may achieve developmental milestones more effectively with appropriate
stimulation (Pratt et al., 2023).

Although most participants in this study were female, gender did not significantly influence
gross motor development outcomes. In early infancy, development is primarily determined by
neurological maturation and environmental stimulation. Therefore, the observed improvements are
more likely related to the intervention rather than gender differences (Chen et al., 2024).

Before the intervention, only 46.7% of infants showed appropriate motor development,
indicating variability in early developmental status. While infants naturally progress through
developmental stages, insufficient stimulation may delay milestone achievement. These findings
highlight the importance of providing consistent and structured stimulation during infancy (Dumuids-
Vernet et al., 2023).

Baby swimming not only supports gross motor development but also contributes to cognitive,
social, and emotional growth. Water-based activities promote confidence, sensory exploration, and
parent—child interaction. Additionally, early exposure to physical activity may encourage long-term
healthy developmental outcomes (Sinclair & Roscoe, 2023).
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CONCLUSION

This study demonstrates that baby swimming has a positive effect on gross motor development
in infants aged 3-9 months. The findings indicate a statistically significant improvement in motor
development following the intervention, as evidenced by the Wilcoxon test results. These results
suggest that baby swimming can be considered an effective form of early stimulation to support
optimal motor development in infancy. However, given the limitations of the pre-experimental design
and small sample size, further research with larger samples and controlled study designs is
recommended to strengthen the evidence and generalizability of these findings.
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