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Abstract: The playful training method shows positive effects on sports learning, thus the aim of the
present study was to compare the effect of two different swimming learning programs. In an 8-week
intervention with a training frequency of three times per week, 23 healthy primary school-aged
novice swimmers (13 boys, 10 girls) aged 9.0 £ 0.9 participated. They were split into control (CG) and
alternative (AG) groups and evaluated on skills (Start, Sink), backstroke (BK) and breaststroke (BR)
technique, performance (Skills time, Kicks Time), and salivary cortisol concentration. According to
the results, “Start” had a greater percentage of success in AG, at the first (CG = 9.1% vs. AG = 58.3%,
p =0.027) and third (CG = 63.6% vs. AG = 100%, p = 0.037) measurement. Additionally, greater scores
were found in technique for AG in both BK (p = 0.009, 172 =0.283) and BR (p = 0.020, 172 = 0.231).
Salivary cortisol concentration was decreased for both groups (p < 0.001) and greater in CG at the
second measurement (p < 0.001). The alternative swimming learning program was found to be more
efficient or equally effective, compared with the standardized method in-water skills, swimming
technique and performance, and in salivary cortisol concentration.

Keywords: backstroke; breaststroke; start; sink; cortisol

1. Introduction

The playful training method for learning a sport or a technique has been used by
coaches on children at various sports and levels. The aim of playful training is to entertain
the children and to make them feel spontaneous, with and without rules, and demand
to succeed via their participation in the training [1]. The benefits of the method are the
faster technique assimilation and pleasure that children show with their participation
in a program that contains organized games for the learning of specific skills [2]. The
background of this learning approach originates from the theory of constructivism, which
makes learning ability more effective when the trainee participates in the understanding
and enjoyment of a movement than when he remains a passive receiver. Additionally, it
is highlighted that with the playful approach, exhausting, boring, and high repeatability
exercises, which are contained in a classic training method and are often used by coaches,
are avoided [3].

In tennis, a six-week intervention study was conducted on 62 children aged 11 years
old, targeted to learn the sport through a playful learning program (Play and Stay) [1].
The sample was divided into an interventional and a control group. The interventional
group used the learning skills via a normal game, whereas the control group used several
exercises that coaches use for the same skills’ methodological teaching. The skills were
assessed, namely service, forehand, and backhand, before the intervention, at the sixth
week, and one week later from the intervention’s end. Study results showed that the
36 children who participated in the intervention group had a greater improvement in the
skills that were taught compared with the 26 children who followed the classic learning [1].
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Another sport in which the effect of playful training method was assessed was table
tennis. In the study 56 students participated and they were divided into control and playful
training groups. The target was to learn the technical elements of table tennis such as
service, attack, and ball guidance. According to the results, after 48 min of training twice a
week during the academic year, there was a greater improvement in attack and service in
the playful training group [4].

Common results about the effectiveness of playful teaching in sports show several
reviews and meta-analyses. Additionally, the authors have reported a disagreement about
the using adult-oriented training on children, due to the monotony which that kind of
training presents, and as a result, the children abandon their activity [5,6]. In another
meta-analysis, a total of 15 studies has shown that a program which contains playful
exercises positively affects the participation of children in training. Specifically, these
exercises motivate them to participate in a sport which is more enjoyable. Moreover, the
playful exercises contribute to the development of motor learning, game and execution
skills, and decision-making in the training.

Back to the interventional studies, Blatsis [2] examined the effect of the International
Amateur Athletic Federation (IAAF) Kids program on 226 children aged 11-12 years old,
102 of whom were trained in a playful manner, while the rest were trained with a classic
learning method on different track and field skills. The study was conducted over a period
of 12 weeks. The results revealed that the playful method was more effective than the
classic one in parameters such as Yo-Yo test, long jump, and agility.

The playful teaching approach was utilized by Miller [7] too, who assessed the effect
of that kind of teaching, compared with a classical method in common skills such as
throwing, handling, and perceptual ability. Intervention’s duration was seven weeks with
the participation of 107 students aged about 10 years old. According to the results, it
was observed that playful training was more effective on performance improvement, in
pleasure questionnaire scores, and perceptual ability, in contrast with the control group.

Similarly, in 40 children aged 12-13 years old it was found that the playful approach
promotes the learning effectiveness of traditional Malaysian games. The duration of the
intervention was eight weeks, with three training sessions of one hour per week. The
content of traditional games included skills such as running, jumping, space perception,
and children’s socialization, since such games do not contain any participation numerical
limitation. Program effects were evaluated through speed, agility, and balance tests.
The results showed that the children who used the playful approach were improved
significantly in the factors that were evaluated [8].

In swimming, the only alternative learning approach, apart from the use of high
repetition standardized exercises, was used for the development of the sense and perception
of the forces exerted from the water on the children’s body during their movement. Thus, in
swimming, the use of an alternative training approach targeting on fun and learning, such
as “Play and Stay” or “IAAF Kids” programs, must be further studied [9]. According to the
literature, the authors show that the target of playful method is to increase: (a) children’s
will to participate, (b) fun, and (c) mood via their participation in a sport [1,2].

Cortisol concentration is a useful indicator for the examination of children’s mood [10].
In a study with 117 children, aged 3 to 6 years old, the cortisol concentration was examined
in the morning and afternoon. The children were divided into three groups depending on
the level of care (low, medium, or high) which was provided by each daycare center, where
they were attending at least three times per week. A reduced cortisol concentration was
found in the daycare centers with high-quality services. In contrast, in the children who
participated in daycare centers with lower care services, a higher cortisol concentration
was observed [10].

In swimming, the cortisol concentration tended to decline after an acute period in
low-intensity exercise as opposed to high-intensity exercise [11]. Similarly, after acute high-
intensity exercise in children aged from 9 to 10 years old, increased cortisol concentration
was found [12].
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Thus, because of the lack of literature about the effect of playful training in swimming,
and the use of an approach that targets mimetic ability, game, and the sensation of the
body in the water, the aim of the present study was to compare the effect of a classic versus
an alternative swimming learning program on skills (Start, Sink), on backstroke (BK) and
breaststroke (BR) technique, on swimming performance (Skills time, Kicks Time), and in
salivary cortisol concentration on primary school ages novice swimmers.

2. Materials and Methods
2.1. Participants

Power analysis indicated that a sample size of 10 participants per group would be
needed to detect significant differences [13]. Participants were recruited via an annual
summer swimming program. Inclusion criteria were (a) healthy participants, (b) aged
between 8-10 years old, (c) novices at swimming, (d) biological maturation (< 2) (Tanner’s
scale) [14], and participation in the sport at least after their fifth year of age [15]. Exclusion
criteria were (a) non the inclusion, (b) pharmaceutical treatment, (c) any disorder, or
(d) participation in another sport during the intervantion.

A total of 40 swimmers participated in the intervention. Twenty-three of them com-
pleted all of the measurements and had more than 75% percent attendance, while none of
them continued the follow-up measurements. The 23 novice swimmers (13 boys, 10 girls),
(Median, SD) aged 9.0 & 0.9, were recorded for their height, weight, training age, atten-
dance, training volume, and Tanner’s scale, which is a five-point scale which defines
physical measurements of development based on external primary and secondary sex
characteristics. Humans’ biological maturation affects learning ability [15] (Table 1).

Table 1. Swimmers’ anthropometrics and intervention details.

Groups Age Height Weight Tanner Training Age  Attendances  Training Volume
P y) (m) (kg) ) ¥ ) (m)
CG 91+08 14+0.1 33.8£8.1 1.5+0.7 22+11 16.3 +2.1 400 + 100
AG 9.0+09 14+0.1 333+£5.7 1.5+£05 3.0+19 16.1 +2.8 200 £ 100

CG = Control Group, AG = Alternative Group.

Then, the 23 swimmers were randomly split into two groups according to demo-
graphic characteristics (age, height, weight, Tanner’s scale, training age, (p > 0.05)) (Table 1),
the baseline values of the Kicks time (sec) test (p > 0.05), and their preference. These groups
were the control (CG) and alternative (AG), in which 11 and 12 swimmers participated, re-
spectively. Before the intervention all the swimmers and their parents were informed about
the study’s process and the safety of the measurements. Then, a consent form was signed
by parents to ensure swimmers” participation. The study was planned and conducted
according to the Code of Research Ethics of Aristotle University of Thessaloniki.

2.2. Intervention’s Details

A parallel randomized design was used to compare the effects of two swimming
learning programs (Standardized (CG) vs. Alternative (AG)) in-water skills, swimming
technique and performance, and salivary cortisol concentration. The duration of the
intervention was eight weeks [16], with three training sessions per week [17] and one
day off between each session. The duration of each training session in both groups was
45" and included 3-4 exercises. The repetitions of each exercise occurred according to
the swimmers’ ability to make it successful. The intervention was conducted in an open
17.5 m pool, 27 degrees Celsius, during the summer months (June to August) at Sohos,
Thessaloniki, Greece. No follow-up period was occurred because it was the summer
holiday period for all the participants.

Groups’ training sessions comprised swimming exercises for the skills of start and sink
and for the styles of backstroke and breaststroke. These skills were chosen because they
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are necessary for those ages. Additionally, the styles of backstroke and breaststroke were
chosen because of the difference in the move’s symmetry, the multiple muscle activation,
and the novelty of their use compared with freestyle, which is usually used in studies.

The main difference between the groups (CG and AG) was the approach that the
skills and styles were taught. The CG followed a usual training approach which contained
standardized exercises that swimming instructors use in high repetitions. On the other
hand, the AG used alternative exercises named Tec Pa, in which the children had to use their
imagination, and during each exercise experience from daily situations was added with the
use of different kinds of objects which helped the children to make a more precise move.

The study was organized with the contribution of five swimming coaches to ensure
the blinded measurements and objectivity. Thus, one coach was used to plan the swimming
sessions, one to train both groups according to the plans, two more to assess the swimmers
in the three measurements during the intervention, and the last one to analyze the variables
by which the swimmers were assessed.

2.3. Alternative vs. Standardized Exercises

Table 2 and Appendix A show some of the exercises that were used between the two
groups. The target of both groups was to instruct the same skills and technique but with a
different approach. Tec Pa’s alternative exercises were targeting to increase the swimmers’
imaginations and the ability to find solutions during an exercise.

Specifically, the swimmers sometimes had to play the role of a soldier, fire worker,
diver, etc., using different objects which helped them to precisely perform the skills or
the styles’ moves. In contrast, the CG had to perform a number of exercises in which the
swimmers should follow the coach’s demands without the use of their imagination or of
some objects that could help the learning process.

Table 2. Exercises between CG and AG.

CG AG Learning Target

Breaststroke kick
CG: Passive repetition
AG: Dancing

Backstroke body position
CG: Star position
AG: Tube for pillow
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Table 2. Cont.

CG AG Learning Target

Start
CG: Entrance from the
pool’s wall
AG: Soldier’s entry

Sink
CG: Diving try in small
pool
AG: Ring door

2.4. Measurements

The measurements occurred before (June), in the middle (4 weeks) (July) and at the
end (8 weeks) (August) of the intervention (Table 3). At the beginning of each month
and in the same day, the children were evaluated for their technique (Backstroke (BK),
Breaststroke (BR)), then for their swimming skills (Start, Sink 1 & 2) and performance. In
the middle of the intervention (4th week), in the second training session of the week the
salivary cortisol was collected before and after swimming training.

Table 3. Measurements’ schedule.

0 Weeks 4 Weeks 8 Weeks
Technique Technique Technique
Skills and Performance Skills and Performance Skills and Performance

Saliva cortisol concentration
(Before and After training)

2.5. Technique’s Evaluation

Swimmers in both groups and in the three measurements were evaluated in BK and
BR techniques by the same experienced swimming coach with the use of Tec Pa cards [18].
Tec Pa is an evaluation tool which assesses six key points of a swimming styles’ technique.
These key points are the position of the head, the position of the body, the elbows, the
knees, the ankles, and the full body coordination. All swimmers in each group had to
swim 15 m of each style (BK and BR) with the command to swim slowly and as carefully as
possible. Their unique attempts in both styles were recorded on a camera which was placed
on a high spot for better evaluation from the coach. Then, one coach assessed swimmers’
technique by watching the videos and recording swimmers’ scores via Tec Pa.

2.6. Skills and Performance Measurement

After the evaluation of the technique, the Skills and Performance evaluation followed.
The skills included “Start”, in which the swimmers had to enter the pool first with their
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hands and then with the other parts of the body. Then, they had to swim for 5 m as far
as the pool’s rope keeping their head outside the water. When the swimmers reached
the pool’s rope, they performed the first of the two dives, “Sink 1”. The swimmers had
to dive under the lane’s rope without any of their body parts touching it. After the first
dive they swam for another 5 m as far as the opposite side of the pool. The exact process
was repeated while performing the second dive “Sink 2”7, and the skills measurement was
finished.

Skills were recorded as successful, with one point, or unsuccessful, with zero points.
Additionally, the time that the swimmers needed to complete these Skills (Skills” Time) was
recorded. When the swimmers completed the skills, they took a kickboard and immediately
continued with the kicks’ performance (Kicks” Time), in which the swimmers covered the
distance of 35 m as fast as possible. At the end of this process, the coach stopped the stop-
watch (TYR Z - 100 LAP) and the swimmers had completed their try (Figure 1). To ensure
the reliability of the measurements, during the evaluation of swimmers’ performance, the
try of each swimmer were recorded via a digital video camera (Sony DCR-HC52 MiniDV
Handycam Camcorder with 40x Optical Zoom). Additionally, the coach had an assistant
coach who was observing all the processes and was noting the result of each swimmer.

Figure 1. Skills and Performance test. i = Start: Entrance in the pool, ii = Sink 1: Dive under the
pool’s lane for first time, iii = Swim: Swim until the opposite side of the pool, iv = Sink 2: Dive under
the pool’s lane for second time, v = Kicks” Time: Took the kickboard for the 35 m of free kick.

The conceptualization of this skills and performance test was chosen to make the
children feel that they were participating in a game instead of the usual test that several
authors utilize to evaluate children’s” performance. Both groups enjoyed that type of
evaluation and this gave confidence to the children for further training participation.

2.7. Saliva Cortisol Concentration

The saliva cortisol concentration measurement occurred only at the fourth week of
the intervention to examine the children’s mood between the two swimming learning
programs. A total of 0.5 ml of saliva was collected from all the swimmers before and
immediately after the swimming training. Saliva was collected in tubes that were saved
in a portable fridge, then the samples were analyzed in the laboratory with the ELISA
method [19].

The measurement’s validity was ensured by following the process of Hanrahan
et al. [20]. Thus, the children were informed to avoid food, liquid consumption, brushing
their teeth, and chewing gum 30 min before the measurement. At the end of training, five
minutes before the sampling, swimmers washed their mouth with cold water.
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2.8. Statistical Analysis

The variables” values were shown as median with standard deviation (+£). Descriptive
statistic and test of normality (Shapiro-Wilk) (p > 0.05) for all the variables were used for
a sample of fewer than 50 participants. Categorical variables of “Start” and two “Dives”
(Sink 1, Sink 2) between the two groups were analyzed using Fisher’s Exact Test (x?) for
2 x 2 Table. Additionally, Chochran’s Q Test was used to examine possible difference
between three measurements.

Continue variables of performance and technique were analyzed with the parametric
analysis of two—way ANOVA with repeated measures (group * measurements), checking for
possible within or between subjects’ effects. Additionally, the measurements were checked
for Homogeneity and Sphericity (p > 0.05). When homogeneity did not meet, the ratio of
G2/G1 was checked (G2/G1 > 1.5). Additionally, Mauchly’s test and Greenhouse Geisser
were used for the measurements’ sphericity. Possible statistically significant difference
between subjects’ effects were analyzed via Syntax, making pairwise comparisons between
groups with Bonferroni’s post hoc test.

Additionally, two-way ANOVA was used to measure cortisol concentration (groups *
measurements), checking Levene’s test for homogeneity (p > 0.05) and possible interaction
between groups with Wilk’s lambda. In all continuous variables, the Effect Size (ES) with
Partial Eta square (17%) were calculated. The analysis was performed with the statistical
software IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp. The level
of significance was set at a2 = 0.05.

3. Results
3.1. Categorical Variables
Start, Sink 1, and Sink 2

According to Fisher’s exact analysis, the categorical variable of “Start” had a statis-
tically significant difference, with a greater percentage of successful tries, in AG, at the
first (CG = 9.1% (1/11 participants) vs. AG = 58.3% (7/12 participants), p = 0.027) and
third (CG = 63.6% (7/11 participants) vs. AG = 100% (12/12 participants) (p = 0.037))
measurement, respectively. Additionally, according to Cochran’s analysis both of “Start”
(p =0.001), “Sink 1” (p = 0.003), and “Sink 2” (p = 0.046) variables, there was a statistically
significant difference between the three measurements (Table 4).

Table 4. Percentage of successful tries within groups in the three measurements.

Start (N%) Sink 1 (N%) Sink 2 (N%)
Fisher’s Cochran’s Fisher’s Cochran’s Fisher’s Cochran’s
M €6 AG ( Value)  (p-value € AC pvalue)  (p-value € AC (value)  (p-Value)
M1 9.1 583 0.027 * 364 50 0.680 455 66.7 0.414
M2 364 66.7 0.220 0.001 ** 909 833 1 0.003 ** 455 75 0.214 0.043 **
M3 63.6 100 0.037 * 909 75.0 0.590 100 75 0.217

M = Measurement, M 1 = Measurement 1, M 2 = Measurement 2, M 3 = Measurement 3, CG = Control Group, AG = Alternative Group,
* = Statistically significant difference within groups (Fisher’s, p-value), ** = Statistically significant difference between measurements

(Cochran’s, p-value).

3.2. Continuous Variables

According to the normality test (Shapiro-Wilk), normality was found in a sample
with fewer of 50 participants (p > 0.05), thus followed parametric analysis in all continuous
variables.

3.3. Skills Time, Kick Time, Sum Time

Box's test of equality of covariance metrices found statistically significant differences
(p = 0.000), and thus analyzed the ratio of G2/G1. The ratio was less than 1.5, so there was
not any violation of homogeneity. Mauchly’s test for the sphericity analysis, in Skills, Kick,
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and Sum Time, was less than 0.75 (p < 0.05). Thus, to avoid any violation of sphericity,
we checked Greenhouse Geisser. The degrees of Freedom were modified for Skills Time
(F (1.165, 24.486) = 3.695, p = 0.061), Kicks Time (F (1.391, 29.218) = 3.862, p = 0.046), and
Sum Time (F (1.266, 26.580) = 4.391, p = 0.038).

In between subject effects, statistically significant difference interactions were found
in the Skills Time between groups in (F (1,21) = 9.720, p = 0.005, 172 = 0.316). Thus, Syntax
analysis and, specifically, Bonferroni pairwise comparisons were utilized to find the dif-
ferences between groups. The difference observed at the first measurement (40.4 £ 16.5
vs. 26.0 = 5.3 sec, (95% CI (3.925, 24.802)), p = 0.009). Moreover, a statistically significant
difference was found overall between measurements (p < 0.001) (Table 5).

Table 5. Performance variables within groups in the three measurements.

Skills Time (sec) Kicks Time (sec) Sum Time (sec)
M CG AG Eta (%) CG AG Eta (%) CG AG Eta (%)
M1 404 +165*% 26.0 £5.3 112.9 + 34.7 ** 93.8 +£24.7 153.8 +49.5** 120.4 +27.0
M2 304 £ 7.7 263 +£5.7 0.316 77.8 £11.2** 80.8 £21.4 0.035 108.0 £ 11.9 ** 107.3 £ 26.3 0.101
M3 26.8 £ 5.2 ** 23.2+3.8 772 +12.8 72.7 +£17.4 105.1 £ 13.3 95.8 +20.8

M = Measurement, M 1 = Measurement 1, M 2 = Measurement 2, M 3 = Measurement 3, CG = Control Group, AG = Alternative Group,
* = Statistically significant difference between groups, ** = Statistically significant difference between measurements.

Cortisol (mg/dl)

3.4. Saliva Cortisol Concentration

Box's test of equality of covariance metrices had no statistically significant difference
(p = 0.067); moreover, Levene’s test observed the p—value to be greater than 0.05, suggesting
that there was not any violation in homogeneity. Then, an interaction between groups was
found in the Multivariate test (Wilk’s lambda = 0.599, F (2.000, 20.000) = 6.696, p = 0.006).
In pairwise comparison, a statistically significant difference in the second measurement
was found between groups (CG vs. AG: 0.058 £ 0.12 vs. 0.122 % 0.12 pug/dl, (95% CI
(—0.99, —0.28), p = 0.001). Moreover, statistically significant decrement in saliva cortisol
concentration was observed between the two measurements, (p < 0.001) (Figure 2).

0:16-
0.14

012

Cortisol (mg/dl)

0.08 4

0.06

0.04

0.02 A

Betore After Before Atter

(a) (b)

Figure 2. Saliva cortisol concentration before and after training, (a): for each swimmer, (b): mean values between groups.

** = Statistically significant difference between measurements.



Healthcare 2021, 9, 1234

9of 14

3.5. Tec Pa’s Backstroke and Breststroke Scores

Box's test of equality of covariance metrices found statistically significant differences
(p = 0.044), thus analyzed the Ratio of G2/G1. The ratio was less than 1.5 so there was
not violation of homogeneity. Using Mauchly’s test for Sphericity analysis, in BK and
BR, € was close to 1 (p > 0.05). Thus, checked Sphericity assumed for measurement (BK:
F (2,42) = 51.388, p = 0.000 and BR: F (2,42) = 15.995, p = 0.000) and for measurement
x group in which there was not any interaction (BK: F (2,42) = 2.491, p = 0.095 and BR:
F (2,42) =2.245,p = 0.118).

In between subject effects, statistically significant differences were found between
groups in both of BK (p = 0.009, 5? = 0.283) and BR (p = 0.020, 5> = 0.231). Thus, Syntax
analysis and specifically Bonferroni pairwise comparisons were utilized to find the dif-
ferences between groups. In BK, we observed a statistically significant difference in the
third measurement (CG vs. AG: 6.6 = 1.6 vs. 9.8 = 1.4, 95% CI (—4.475, —1.931), p = 0.000),
whereas a difference was observed in BR in the second (CG vs. AG: 1.3 &+ 1.6 vs. 3.1 £ 2.2,
95% CI (—3.495, —0.126), p = 0.036) and third (CG vs. AG: 1.9 £ 2.5vs. 4.5 4 3.1,95% CI
(—5.031, —0.151), p = 0.038) measurement. Moreover, statistically significant differences
were found between measurements in each group (p < 0.001) (Figure 3).

12.0
10.0
8.0
6.0

4.0

Mean Tec Pa scores (V)

2-0 1‘6

0.0 01

o= e= CGBR = = AGBR === (CGBK s=AGBK

Figure 3. Swimmers’ mean score in Backstroke and Breaststroke. M 1 = Measurement 1, M 2 = Mea-
surement 2, M 3 = Measurement 3, CG = Control Group, AG = Alternative Group, BR = Breaststroke,
BK = Backstroke, * = Statistically significant difference between groups, ** = Statistically significant
difference between measurements in each group.

4. Discussion

The main objective of the study was to discover if an alternative swimming learning
approach could give beneficial results on primary school-aged novice swimmers. Often,
swimming coaches choose to teach young swimmers a variety of standardized swimming
exercises which increase the boredom and restricts learning effectiveness. On the other
hand, the main findings of the study indicate that a swimming learning approach which
targets creative games and fun could make the swimming training more interesting and
effective on skills and technique learning.

4.1. Movement Perception for Faster Skills” and Technique’s Learning

The present study was conducted by the participation of young swimmers (7-9 years
old). The aim of it was the children to learn the skills of start and dive, the techniques
of BK and BR, and to improve their performance. The swimmers were chosen at these
ages because according to the literature it is the most crucial age for faster learning [21].
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Additionally, an additional feature of the sample’s selection was that at those ages they
usually start swimming, and the main content of the courses is the specific skills and styles.

The most common learning approach which is used is through standardized exercises
that are constantly repeated and prevent children from developing their imagination and
ideas. In recent years, there has been a tendency to use a more playful approach. Many
studies examined the effectiveness of that kind of training in sports such as track and field,
tennis, football, and general skills, through the use of movements that children use in their
daily routine [1,2,4-8].

The present study was based on the findings of the above research, comparing a
standardized learning training approach with an alternative that targets mimicry and
moving patterns which are usually used in a daily situation. Study results confirm that
an alternative learning approach gives better results [2]. No similar research was found in
swimming to compare the data. Only Magias and Pill [9] used a more distinct approach
which helped the swimmers to develop the perception of the forces exerted on the body
from the water.

The target in AG was to limit the faults that are usually observed at a move during
an exercise and to give the children a better perception of their body movements. In the
existing literature, athletes” ability to perceive their movement was not mentioned. In
the study, an important learning factor is movements perception. Generally, each child
needs a different learning approach. However, common evidence on a learning process
is the moves perception. Through the perception of an error, it is possible to learn the
technique faster.

4.2. Technique, Skills and Performance

In our study, the alternative exercises provided the opportunity for faster and more
effective skills and technique assimilation. The playful spirit and content of the lessons
created a positive learning background for both BK and BR styles. Additionally, the liquid
element and the forces produced in the water did not seem to affect the children’s learning
ability. Instead, they were found to have a better understanding of their body’s moves.
This finding is in accordance with Magias and Pill’s [9] study results.

On performance variables (Skills” time, Kicks’ time, and Sum time) in both groups
were observed statistically significant improvements. Probably, the stimuli of the two
training protocols have the same improvement in endurance. However, on AG compared
to the CG less training volume (meters) was used because the emphasis was on the quality
of movements’ execution and not on the quantity.

Additionally, for AG, those workouts, which contained more training volume (m)
than the others, were performed in different directions inside the pool, in contrast to the
CG that followed the usual route from one side of the pool to the other within the pool’s
lane. The target was to differentiate the way that endurance is trained, taking the idea from
the “TAAF Kids” [2] which used road exercises of various directions and obstacles.

In the studies of Papadimitriou and Savvoulidis [22,23], it was stated that endurance
is a parameter that can be improved in childhood with a variety of training stimuli. In
the present study, the training target was to learn the technique of BK and BR, but also,
was to improve endurance. Since the endurance improved in both groups by performing
technical exercises, it is understandable that with less fatigue in training the children can
be improved in endurance.

4.3. Salivary Cortisol Concertation

Salivary cortisol concentration was used to examine children’s exercise stress lev-
els [24]. Researchers use this index to understand the stress levels in acute or long time
periods [25]. According to the literature, salivary cortisol concertation in both infants [26]
and children [27] gave reliable results and showed that children’s mood depends on it and
when they are engaged with one activity the cortisol’s concentration values alter.
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The present study was based on the research of Sims et al., [10] who examined the
effect of service quality in three daycare centers in relation to salivary cortisol concentration,
based on samples taken from children. The results of the research showed that the children
with the highest quality of service at daycare centers had the lowest salivary cortisol values.

In the study, it was found that the salivary cortisol concentration had no statistically
significant difference at the first measurement. Therefore, the 45" between groups possibly
do not affect the salivary cortisol concentration. According to the literature, cortisol reached
a peak at around 08:30am, then cortisol levels slowly decrease until the completion of the
24 h cycle [28]. Moreover, the circadian rhythm of each person differs, because cortisol’s
Acrophase values vary from 07:59 to 09:05 am [28]. In contrast, statistically significant
decrease was observed from the pre to post training measurements in both groups. The
result is consistent with the literature about the effect of circadian rhythm, low intensity
exercise, and the mood of participation on cortisol’s concentration reduction [10,11,28,29].

Another statistically significant difference which was observed in the second measure-
ment between the groups, indicated that in CG, the cortisol concentration reduced more
than in AG. Additionally, another difference is the rate of cortisol’s reduction during the
respective hours that our measurements were performed. It was found that on children,
the cortisol concentration from 09:30 to 10:15 am reduced by 10.5%, while the AG who
trained at the same hours the reduction rate was 31.4%. Continuing from 10:15 to 11:00 am,
the reduction rate on children is 14.7%, while the CG’s reduction rate was 48.7% [30,31].

The difference between groups is probably due to the fact that at the time of the day the
CG participated, the environmental conditions were more delightful because the sunshine
was more intense and brighter than AG’s hour. Therefore, there is a greater proportionate
decrease in cortisol concentration at the same hours with an increased rate, possibly due
to the circadian rhythm, low intensity exercise, and increased mood. However, further
studies, at these ages are necessary.

4.4. Fear as Attenuate Factor on Skills and Technique’s Learning

According to the results of the study, there was a greater improvement for AG at the
skill of “Start” and at the BK and BR technique. In “Sink 1 and 2” similar improvement
in both groups was observed. However, these two skills are very difficult for children to
assimilate, especially when they are novices, due to the fear that exists when they immerse
their head in the water.

Additionally, another measurement which was found statistically different between
groups was in the first measurement of Skill’s time. That difference was observed because
of the fear that the children felt in the first measurement, mainly in the CG. Thus, they
needed more time to think how to perform each skill.

Usually, fear resulted from a previous traumatic experience or an attempt to protect
themselves from an injury [32]. It is observed that children, when entering the water,
choose to enter on foot or hold their nose to dive. These reactions are observed due to the
safety that children feel when they step on their feet and because of the protection of their
nose and mouth from the water’s possible entry. Therefore, in the study, fear was a reaction
that was observed during the tests and training. After a short time period, the methodical
teaching in both groups was contributed to overcoming the children’s fear. However, AG
overcame this fear faster than CG, because the training’s content was focused on fun and
recreational thinking.

According to the study results, the alternative swimming learning approach could
be used in whole or as part of a training session. Children seem to prefer participating in
a training session which gives the opportunity to think creatively and to learn, without
recurring exhausting exercises. To make this happen, it is important the swimming coaches
have the mood to create alternative solutions which will solve children’s motor learning
difficulties faster than the usual standardized exercises that mostly utilize.
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5. Conclusions

The alternative swimming training program was found to be more efficient or equally
effective, compared to the standardized method, for teaching the skills of “Start” and
“Sink”, at the improvement of BK and BR technique, at performance, and in the reduction
of salivary cortisol concentration. Therefore, it is helpful for coaches to steer their swimming
learning programs to the alternative form to achieve faster and more effective learning
outcomes.

6. Study Limitations

In the present study, the swimmers’ age that was used in the intervention did not
meet in any other study. Thus, the evaluation of skills and performance variables in those
ages is novel. Despite this, there are some limitations in the study that probably affect the
results of the study (Table 6).

Table 6. Study’s limitations.

Limitation

Problem Future Solution

The weather conditions were unstable.

Due to illness, the presence of some Smaller samples were used for the

children was small.

The start time of training differed
between the two groups by 45 min.

Limited the presence of children

i i To take part in an indoor 1.
in the training. 0 take part1 indoor poo

statistical analysis. Smaller intervention periods.

The AG had earlier training than CG, . .
. The training must be starting at the same

thus there were complaints from the i babl different d

children of AG. ime, probably on different days.
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Appendix A. Weekly Training Plan between Groups (CG vs. AG)
2nd Week
Days Monday Wednesday Friday
Target CG AG CG AG CG AG
Press the Hands
Entrance in the  Starts from the C.ockroaches Starts from the Getin the Cyc{e Starts from the skateboard with
ool ool side with your foot pool side from the pool’s pool side pool noodle
P P and get in the side until all body
pool enters the pool
Swimming
Back stroke’s Kicks with the Clean the pool Kicks with the holidays Kicks with the
" kick board in P kick board in around the pool kick board in Battles with tie
body position . from the balls ) . . .
. different s different with a pool different ropes on hips
and kicks . with kicks . o
positions positions noodle on positions
hands
Karate lesson Karate lesson
Making the outside the Making the Making the outside the
, - . Karate lesson .
Breaststroke’s move outside pool, then the move outside . move outside pool, then the
outside the
stroke the pool, then same move the pool, then ool then ball the pool, then same move
coordination in the water the with a pool in the water the P00 ¢ in the water the with a pool
hunting
same moves noodle on the same moves same moves noodle on the
chest chest
Grabbing the Dive grabbing a Grabbing the . . Grabbing the Dive grabbing a
e . L B . Dives with a i . L
Sinking in the =~ wall of the pool, = rope whichis  pool’s wall, sink . . pool’s wall, sink  rope which is
. . .. , . slide at the side . .. ,
water sink the body in  tie in the pool’s of the body in ¢ th | of the body in tie in the pool’s
the water bottom the water ot the poo the water bottom
References
1.  Koronaios, V. The Effect of “Play and Stay” Program in Volleyball Skills Learning and in Satisfaction Level in Primary School

Students. Ph.D. Thesis, Aristotle University of Thessaloniki, Thessaloniki, Greece, 2012.

2. Blatsis, P; Saraslanidis, P.; Barkoukis, V.; Manou, V.; Tzavidas, K.; Hatzivasiliou, H.; Palla, S. The Implementation of IAAF Kids
Athletics in Elementary Schools: Can It Enhance the Student’s Motivation to Participate in Physical Education and Improve their
Physical Performance? Ing. Sport Phys. Educ. 2015, 13, 22-36.

3. Light, R.;; Wallian, N. A Constructivist-Informed Approach to Teaching Swimming. Quest 2012, 60, 387—404. [CrossRef]

4. Zhang, P, Ward, P; Li, W,; Sutherland, S.; Goodway, J. Effects of Play Practice on Teaching Table Tennis Skills. J. Teach. Phys. Educ.
2012, 31, 71-85. [CrossRef]

5. Harveya, S,; Jarrettb, K. A review of the game-centered approaches to teaching and coaching literature since 2006. Phys. Educ.
Sport Pedagog. 2013, 19, 278-300. [CrossRef]

6. Jarrett, K; Harvey, S. Recent trends in research literature on game-based approaches to teaching and coaching games. In
Contemporary Developments in Games Teaching, 1st ed.; Light, R., Quay, ]., Harvey, S., Mooney, A., Eds.; Routledge: Abingdon, UK,
2014; p. 16.

7. Miller, A.; Christensen, E.; Eather, N.; Gray, S.; Sproule, J.; Keay, J.; Lubans, L. Can physical education and physical activity
outcomes be developed simultaneously using a game-centered approach? Eur. Phys. Educ. Rev. 2016, 22, 113-133. [CrossRef]

8.  Alli, G.C; Mohamad, R.A.; Rabiu, M.M.; Norlaila, A K.; Ahmad, B.H.; Musawi, M. The Effectiveness of traditional games
intervention program in the improvement of form one school-age children’s motor skills related performance components. J.
Phys. Educ. Sport 2017, 3, 925-930.

9.  Magias, T; Pill, S. Teaching swimming for movement variability: An application of Teaching Games for Understanding-Game
Sense. In Proceedings of the 28th ACHPER International Conference, Melbourne, Australia, 27-29 November 2013; p. 93.

10. Sims, M.; Guilfoyle, A.; Parry, T.S. Children’s cortisol levels and quality of child care provision. Child Care Health Dev. 2006, 32,
453-466. [CrossRef]

11.  Tharp, G.D.; Barnes, M.W. Reduction of saliva immunoglobulin levels by swim training. Eur. J. Appl. Phys. Occup. 1990, 60, 61-64.
[CrossRef] [PubMed]

12.  Budde, H.; Windisch, C.; Kudielka, B.M.; Voelcker-Rehage, C. Saliva cortisol in school children after acute physical exercise. Neur.

Lett. 2010, 483, 16-19. [CrossRef] [PubMed]


http://doi.org/10.1080/00336297.2008.10483588
http://doi.org/10.1123/jtpe.31.1.71
http://doi.org/10.1080/17408989.2012.754005
http://doi.org/10.1177/1356336X15594548
http://doi.org/10.1111/j.1365-2214.2006.00632.x
http://doi.org/10.1007/BF00572187
http://www.ncbi.nlm.nih.gov/pubmed/2311596
http://doi.org/10.1016/j.neulet.2010.07.036
http://www.ncbi.nlm.nih.gov/pubmed/20654695

Healthcare 2021, 9, 1234 14 of 14

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Tsirigkakis, S.; Mastorakos, G.; Koutedakis, Y.; Mougios, V.; Nevill, A.M.; Pafili, Z.; Bogdanis, G.C. Effects of two workload-
matched high-intensity interval training protocols on regional body composition and fat oxidation in obese men. Nutrients 2021,
27,1096. [CrossRef] [PubMed]

Singer, R.N. Motor learning as a function of age and sex. In Physical Activity, Human Growth and Development; Lawrence, R., Ed.;
Academic Press: Cambridge, MA, USA, 1973; p. 182.

Blanksby, B.A.; Parker, H.E.; Bradley, S.; Ong, V. Children’s readiness for learning front crawl swimming. Aust. |. Sci. Med. Sport
1995, 27, 34-37.

Jerszynski, D.; Antosiak-Cyrak, K.; Habiera, M.; Wochna, K.; Rostkowska, E. Changes in Selected Parameters of Swimming
Technique in the Back Crawl and the Front Crawl in Young Novice Swimmers. J. Hum. Kinet. 2013, 37, 161-171. [CrossRef]
Helena, A.; Rocha, D.A.; Marinho, S.S.; Ferreira, A.M.C. Management and teaching methodology of swimming lessons in the
Portuguese primary schools. Fund. Técn. Cient. Desp. 2014, 10, 45-59.

Papadimitriou, K.; Papadimitriou, N.; Gourgoulis, V.; Barkoukis, V.; Loupos, D. Assessment of Young Swimmers” Technique with
Tec Pa Tool. Central Eur. ]. Sport Sci. Med. 2021, 34, 39-51.

Chennaoui, M.; Bougard, C.; Drogou, C.; Langrume, C.; Miller, C.; Gomez-Merino, D.; Vergnoux, F. Stress biomarkers, mood
states, and sleep during a major competition: “Success” and “failure” athlete’s profile of high-level swimmers. Front. Physiol.
2016, 7, 94. [CrossRef] [PubMed]

Hanrahan, M.A.K.; McCarthy, R.N.; Kleiber, RN.C.; Lutgendorf, S.; Tsalikian, E. Strategies for salivary cortisol collection and
analysis in research with children. Appl. Nurs. Res. 2006, 19, 95-101. [CrossRef] [PubMed]

Janacsek, K.; Fiser, J.; Nemeth, D. The best time to acquire new skills: Age-related differences in implicit sequence learning across
the human lifespan. Dev. Sci. 2012, 15, 496-505. [CrossRef] [PubMed]

Papadimitriou, K.; Savvoulidis, S. Does High Intensity Interval Training (HIIT), have an effect on young swimmers’ performance?
J. Swim. Res. 2017, 25, 20-28.

Papadimitriou, K.; Savvoulidis, S. The Effects of Two Different HIIT Resting Protocols on Children’s Swimming Efficiency and
Performance. Central Eur. ]. Sport Sci. Med. 2020, 30, 15-24. [CrossRef]

Cordero, A.M.].; Lopez, S.A.M.; Villar, M.N.; Garcia, G.I.; Lopez, RM.A,; Pifiero, O.A.; Castell, C.E. Salivary cortisol as an
indicator of physological stress in children and adults- a systematic review. Nutr. Hosp. 2014, 29, 960-968.

Bouget, M.; Rouveix, M.; Michaux, O.; Pequignot, ].M.; Filaire, E. Relationships among training stress, mood and dehy-
droepiandrosterone sulphate/cortisol ratio in female cyclists. J. Sports Sci. 2006, 24, 1297-1302. [CrossRef]

Hertsgaard, L.; Gunnar, M.; Larson, M.; Brodersen, L.; Lehman, H. First time experiences in infancy: When they appear to be
pleasant, do they activate the adrenocortical stress response? Dev. Psych. 1992, 25, 319-333. [CrossRef] [PubMed]

Williamson, D.; Dewey, A.; Steinbekg, D. Mood change through physical exercise in nine to ten-year-old children. Percept. Mot.
Ski. 2001, 93, 311-316. [CrossRef]

Chan, S.; Debono, M. Replication of cortisol circadian rhythm: New advances in hydrocortisone replacement therapy. Ther. Adv.
Endocrinol. Metab. 2010, 1, 129-138. [CrossRef] [PubMed]

Jin, P. Changes in heart rate, noradrenaline, cortisol and mood during Tai Chi. J. Psychosom. Res. 1989, 33, 197-206. [CrossRef]
Hindmarsh, P.C.; Geertsma, K. Congenital Adrenal Hyperplasia. A Comprehensive Guide; Academic Press: London, UK, 2017; p. 10.
Bartels, M.; de Geus, E.J.C.; Kirschbaum, C.; Sluyter, F.; Boomsma, D.I. Heritability of daytime cortisol levels in children. Behav.
Gen. 2003, 33, 421-433. [CrossRef]

Daou, M.; Hutchison, Z.; Bacelar, M.; Rhoads, ].A.; Lohse, K.R.; Miller, M.W. Does learning a skill with the expectation of teaching
it impairs the skill’s execution under psychological pressure. J. Exp. Psychol. Appl. 2019, 25, 219-229. [CrossRef] [PubMed]


http://doi.org/10.3390/nu13041096
http://www.ncbi.nlm.nih.gov/pubmed/33801691
http://doi.org/10.2478/hukin-2013-0037
http://doi.org/10.3389/fphys.2016.00094
http://www.ncbi.nlm.nih.gov/pubmed/27014092
http://doi.org/10.1016/j.apnr.2006.02.001
http://www.ncbi.nlm.nih.gov/pubmed/16728293
http://doi.org/10.1111/j.1467-7687.2012.01150.x
http://www.ncbi.nlm.nih.gov/pubmed/22709399
http://doi.org/10.18276/cej.2020.2-02
http://doi.org/10.1080/02640410500497790
http://doi.org/10.1002/dev.420250503
http://www.ncbi.nlm.nih.gov/pubmed/1526320
http://doi.org/10.2466/pms.2001.93.1.311
http://doi.org/10.1177/2042018810380214
http://www.ncbi.nlm.nih.gov/pubmed/23148157
http://doi.org/10.1016/0022-3999(89)90047-0
http://doi.org/10.1023/A:1025321609994
http://doi.org/10.1037/xap0000191
http://www.ncbi.nlm.nih.gov/pubmed/30247047

	Introduction 
	Materials and Methods 
	Participants 
	Intervention’s Details 
	Alternative vs. Standardized Exercises 
	Measurements 
	Technique’s Evaluation 
	Skills and Performance Measurement 
	Saliva Cortisol Concentration 
	Statistical Analysis 

	Results 
	Categorical Variables 
	Continuous Variables 
	Skills Time, Kick Time, Sum Time 
	Saliva Cortisol Concentration 
	Tec Pa’s Backstroke and Breststroke Scores 

	Discussion 
	Movement Perception for Faster Skills’ and Technique’s Learning 
	Technique, Skills and Performance 
	Salivary Cortisol Concertation 
	Fear as Attenuate Factor on Skills and Technique’s Learning 

	Conclusions 
	Study Limitations 
	Weekly Training Plan between Groups (CG vs. AG) 
	References

