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Abstract

Background: The coach attitude impacts the whole mind and body system of a child athlete from emotional and
motivational aspects to motor skills like motor coordination. It translates into the ability to control and stabilize
posture. The vestibular system plays an important role in this regulation. This system, next to the visual system and
mechanoreceptors, is responsible for balance and control during posture transition. Moreover, the vestibular system is
influenced by emotional factors. Therefore the authors of this study focused on the changes in the balance stability of
children practicing sport after the implementation of the psychological workshops for coaches.

Methods: Fifty-nine children at the age of 9-12 practicing soccer, art gymnastic and sport gymnastic were divided
into two groups. The experimental group consisted of 31 participants and 28 in the control group. Experimental
group children were under the influence of the 3 coaches who attended three workshops over 12 weeks period. Con-
trol group children were coached by 5 coaches who attended no workshops. Postural stability tests were performed
on children before and after the workshops.

Results: The statistically significant changes were observed in selected parameters of children’s balance stability after
the experiment. The significant difference between the experimental and control group in Overall Stability Index (OSI)
(p <0.0002), Anterior—Posterior Stability Index (AP) (p < 0.01), Medial-Lateral Stability Index (ML) (p <0.01) with eyes
open were observed after the experiment. The results show a significant deterioration in control group contrary to the
experimental group where the improvement trend was observed. Moreover, the difference between the groups was
observed in OSI parameter (p < 0.005) with eyes closed after the experiment.

Conclusion: The results obtained by the authors of the current study may support the thesis that educating coaches
allows for better results in postural stability of child’s athletes. Nevertheless, this thesis requires further research, with
particular emphasis on the age and gender of young athletes.
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Background

Coaches have a substantial effect on young athletes’ phys-

ical and mental development [1]. The coaches’ reactions

and responses to children’s performance may affect the
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support as well as to modify and increase the motiva-
tional climate to positively affect adult, child, and youth
athletes’ well-being both in competition and in train-
ing [3-9]. In the present investigation, the intervention
we used was workshops for coaches based on the i7W
training model of Poczwardowski et al. [10]. This model
intends to influence aspects of the psychosocial well-
being of young athletes. The model is based on principles
that form the Polish abbreviation i7W, representing an "i"
and seven "w's”: inspire (Inspiruj), explain (Wyjasniaj),
expect (Wymagaj), support (Wspieraj), reward (Wna-
gradzaj), and appreciate (Wyrdzniaj), which all seem to
have a positive effect on athletes and thereby contrib-
ute to growth (Wzrasta¢) and winning (Wygrywac). The
results showed that athletes whose coaches practiced
the i7W model in 8 workshops (lasting one and half
hours each) estimated their relationships with coaches
to be significantly stronger and their self-confidence and
group cohesion to be higher. Athletes especially per-
ceived an increase in their coaches’ usage of behaviors
from four categories: explain, reward, expect and appre-
ciate [11]. Therefore, we decided to investigate the effects
of such workshops with coaches of child athletes. While
the coach’s impact is highly substantial, we could also
conclude that the coach’s attitude impacts an athlete’s
whole mind and body system, from emotional and moti-
vational aspects to essential motor skills such as motor
coordination.

Motor coordination is an essential motor skill for main-
taining physical and psychological health in childhood
through adulthood [12]. Motor coordination consists
of different abilities, and one of them is balance stability
[13]. The control of body posture is defined as the abil-
ity to maintain the vertical position of the body in static
or dynamic conditions [14]. The maintenance of balance
depends on the proper functioning of the postural con-
trol system—the vestibular system, visual system, and
mechanoreceptors from skin, muscles and joints [14—16].
Countless pieces of sensory information from the recep-
tors of these systems continually reach the brain, where
they are organized to be used for gravity safety, move-
ment planning, and visual-spatial and auditory-linguistic
processing as well as perception, postural maintenance,
muscle tension, learning, emotional and social function-
ing and many others. The process of stimulus integra-
tion is a highly complicated process during which the
recognition, segregation and interpretation of sensory
stimuli occur as well as the comparison with previous
experiences. The influence of vestibular stimulation on
emotional states is mediated through vestibular system
projections to the limbic system, hippocampus, insula,
cingulate gyrus, and parabrachial nucleus via cerebellar
and diencephalic centers, the brainstem, and amygdalar
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cells. Furthermore, the vestibular system is well net-
worked with the dorsal raphe and the locus coeruleus,
whose structures are valid for emotional state regulation
[17]. Baccouch et al. [18], when investigating balance in
young athletes practicing kung-fu and swimming, found
that both sport disciplines develop balance skills that may
be important for improving and staying in proper sport
condition. The research shows that properly selected
physical exercises as stimuli for the vestibular, neuro-
muscular and proprioceptive systems [19] may improve
cognitive abilities, including memory, processing speed,
executive functions, selective attention and spatial cog-
nition. On the other hand, there is also evidence that
mental training can contribute to the improvement of
dynamic balance. The findings of Choi et al. [20] indi-
cated that both physical balance training with visual feed-
back and mental balance training with motor imagery
were effective for healthy adults. For instance, mental
training based on visualization may influence the athlete’s
functional state; moreover, when reducing or increas-
ing psychophysical stimulation, visualization-based
mental training may affect one’s emotional states [21].
Some studies suggest that mental training could be used
effectively to improve motor skills or task performance
because of its lower energy consumption than physical
training [22]. Some authors underline that poor motor
skills in children can be linked to low self-esteem and a
fragile self-concept [23, 24]. Having an optimum level
of self-esteem is crucial for self-confidence, goal accom-
plishment, the ability to act appropriately in difficult or
important situations and stress coping [25]. Sabato et al.
[26] emphasize that postural control and mental train-
ing to enhance self-esteem are injury prevention factors.
Sampaio and Valentini [27] confirmed in their study that
intervention programs for coaches and young gymnasts
focused on climate mastery effectively promoted chil-
dren’s motor proficiency in fundamental motor skills and
sport-related skills.

A body of studies indicates that coaches have a tremen-
dous influence on many aspects of the mental character-
istics of their athletes [28—31]; therefore, the authors of
the current study found it reasonable to investigate the
impact of psychological workshops for coaches on the
postural control of their athletes.

Method

Participants

Participants of the study were children 9-12 years of
age practicing soccer, art gymnastics and sport gym-
nastics. Participants were divided into two groups: an
experimental group, including 31 participants, and
a control group, including 28 participants. Children
in the experimental group were under the influence



Wilczynska et al. BMIC Sports Science, Medicine and Rehabilitation

of the 3 coaches who attended three workshops over
a 12-week period. Children in the control group were
coached by 5 coaches who attended no workshops. The
characteristics of the groups are presented in Table 1.

Moreover, we chose gymnastics and football because
of their early specialization and the exclusion of other
sports. Malina [32] and Waldron et al. [33] define early
specialization as participation in a single sport disci-
pline at or before the age of 12, with a high volume of
training. In the current study, children from the con-
trol and experimental groups had similar experience
in their sport (4.4+1.6 and 4.5+1.5 years, respec-
tively) and similar experience with their current coach
(3.1£2.1 and 2.3 £ 1.6 years, respectively). The training
sessions per week for the children in the experimental
group and control group were also similar (54+1.7 and
4.240.9, respectively), and there were no differences in
minutes of training per week between the experimental
and control groups (119.2+42.6 and 116.4+41.6). All
children were in the start of their competing period of
the sport season.

Table 1 Characteristics of the participants

Characteristics Experimental group Control group

No. subjects 31 28

Age (years) 11.0+1.19 11.53+0.77
Height (cm) 1453941082 149.13£6.51
Body weight (kg) 36.8549.99 41104692
BMI 17164283 18374209
Skeletal muscle mass 16.63+£4.53 1836+£297
Body fat mass 562+47 6.86+3.62

Values are mean £ SD
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Design and procedures

The workshops were based on the i7W model of Poc-
zwardowski et al. [10]. The activities in this model focus
on the coach-player relationship to promote psychoso-
cial development and sport achievement. As we men-
tioned before the model is based on principles that

nen

form the Polish abbreviation i7W, representing an "i
and seven "w'"s”: inspire (Inspiruj), explain (Wyjasniaj),
expect (Wymagaj), support (Wspieraj), reward (Wna-
gradzaj), and appreciate (Wyrdzniaj), which all seem
to have a positive effect on athletes and thereby con-
tribute to growth (Wzrasta¢) and winning (Wygrywac)
[34]. The workshops aimed to increase the coaches’
ability to use the behavioral dimensions of the i7W
model: inspire, support, explain, expect, reward, and
appreciate.

There were three workshops, each lasting 6 h. The
topics of the workshops are summarized in Table 2. For
more information about the workshops, please contact
the first author.

Table 2. Workshop topics (selected dimensions from
the i7W concept), examples of the behaviors that
coaches can exhibit and examples of the tools and
activities introduced during the workshop.

Each workshop described a few dimensions to con-
tribute to the “I grow and I win” concept of youth ath-
letes. During each workshop, the coaches were taught
practical applications and were provided with activi-
ties and a timetable to implement the i7W model. They
were also provided with a template to record the activi-
ties they implemented. The workshops were organized
in 6-h meetings over a 9-week period (one workshop
every 3 weeks). Coaches sent the template to the coor-
dinator of the study the day before the second and third
workshops and 3 week after the last workshop.

Table 2 Workshop topics (selected dimensions from i7W concept) and examples of the tools and activities introduced during the

workshop

Workshop; topics Tools and activities

First workshop; inspire, explain

“Pump them up"—prepare positive coach speech before your athletes’ competition

“Strengthening analysis"—conduct a post-match analysis with the athletes, focusing on the positive aspects of the

game
Second workshop; expect, support

“Show your hand"—at the end of each week analyze simple goals that youth athletes formulated at the beginning

of the week. Stimulate and help them to find answers to the following questions: How did | reach my goal? If not,
what should | do differently in the future?

"Positive bakes"—during training divide children into pairs. Each child from the pair is tasked throughout the train-
ing to provide verbal and non-verbal support to the teammate; e.g., giving high-five after a good performance,

or a good word when teammate made a mistake. At the end of the training. ask the pair whether they felt the

support of the teammate
Third workshop; reward, appreciate

“Good mistake"—pPraise athletes despite them making mistakes. Show other youth athletes that creativity and

courage is more important than making a single mistake. Highlight the fact that the biggest mistake one can

make is not looking for the solution

“Master T-shirt"- Introduce a special T-shirt for player who has shown the greatest commitment during training

sessions
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Coaches were recruited by email contact with foot-
ball and gymnastics clubs in the Pomeranian and War-
mian-Masurian regions of Poland. Eight coaches from
four clubs who expressed interest in participation were
then sent an email with detailed information about the
i7W workshop and the date of the first meeting. After
the first meeting, two gymnastics coaches and six foot-
ball coaches were randomly assigned to the control and
experimental groups separately. (For the football coaches,
randomization was stratified by club.) The flow diagram
of the participants (young athletes) is described in Fig. 1.
Eventually, 59 young athletes were examined after the
last intervention (3 weeks after the last workshop for
coaches).

The coaches in the experimental group were presented
with more detailed information about the workshops,
while those in the control group were told they would
receive assessments of the balance characteristics of their
athletes. After the coaches finally confirmed their partici-
pation in the study, they received information for the par-
ents and guardians of the children about the aim, nature,
and practice of the study.
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The initial meeting with children took place in a
research laboratory, where children were familiarized
with all the tests required for the study. This familiari-
zation took place one week before the first examination,
and the authors—experimenters of the study described
the balance stability examination, and children went
through this test. The implementation of the study was
then divided into three phases. In the first phase prior to
the experiment (workshops), the experimental and con-
trol groups underwent balance tests in the laboratory.
The second phase was the experiment itself. The work-
shops for coaches in the experimental group took place 3
times over 9 weeks period, when coaches practiced exer-
cises during training with the participants prior to the
second and third workshops and after the last workshop,
the coaches gave feedback on practicing the i7W model
(template). The control group of coaches attended no
workshop at that time. The final phase took place in the
laboratory, where the children underwent the same bal-
ance tests as prior to the intervention. Coaches were then
sent anonymized reports based on a preliminary analysis
of the balance performance of each child.

Assessed for eligibility (n=64)

Randomized
Vo 1

w Experimental groupl Allocation J Control group
: (n=33) l (n=31)
R
K
S
H Follow-up ]
0 o AN
p Discontinued Discontinued
A intervention (n=2) intervention (n=3 )

v [ Analysis ]

Analyzed (n=31) ]

Fig. 1 Flow diagram of the participants

J
I Analyzed (n=28 )
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Balance/postural stability examination

Biodex balance system (BBS)

The BBS is used to measure a subject’s ability to main-
tain balance. To assess postural stability the subjects
underwent a postural stability test with the BBS (#950-
440 System, Balance, SD 115VAC). The BBS software
calculated a subject’s functional balance ability during
a given task in terms of the anterior/posterior stability
index, medial/lateral stability index, and overall sta-
bility index. These indices were calculated using the
degree of oscillation of the platform, and low values
showed that the subjects had good posture stability.
The average of the three tests was considered the sub-
ject index.

The Postural Stability Test (PST) examines a subject’s
ability to balance to maintain the center of gravity. In
this test, the subject’s score depends on the number of
deviations from the center; therefore, lower PST scores
are better than higher scores. The subject had to keep
the marker as close as possible to the center of the disk
appearing on the screen. Each measurement was taken
on a static platform at intervals of 20 s of testing and a
10-s break. The examined person stood on a static plat-
form without shoes and with feet set freely apart. The
age and height data of the subject were entered into
the platform computer system. The subject’s feet were
placed on the platform, and the third metatarsal bone
and the heel bone were considered. Taking the feet off
and holding on were not allowed. The BBS enables an
objective evaluation of postural stability through three
indices: the overall stability index (OSI), anterior—pos-
terior (AP) stability index and medial-lateral (ML) sta-
bility index. During tests, the platform was unstable.

Three tests were performed in a natural standing with
bare feet. Two tests while standing on both legs and one
single leg test. In the tests while standing on both legs,
the measurement was performed with eyes open and
eyes closed. Single leg test was performed with eyes
open. During the first test, the platform stability index
was 5; in the second test it was changed to a range of
platform stability index from 8 to 1. A third test was
performed on one leg (right and left) at platform stabil-
ity index of 4 with eyes open.

Statistical analysis

Statistica version 13.3 was used to analyze the data.
Repeated-measures ANOVA was conducted to explore
the effects of the intervention. Within-group compari-
sons between the pre- and posttests were performed by
planned (a priori) contrasts for paired samples. The p
value for the study was < 0.05.
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Results

Biodex balance system level 5

After the experiment, statistically significant (*p =0.0002)
between-group differences in the overall stability index
with eyes open were observed. The mean and stand-
ard deviation before and after the experiment were
0.50+£0.19 and 0.47+£0.11 in the experimental group
and 0.60 0.2 and 0.64 £ 0.2 in the control group, respec-
tively (Fig. 2).

After the experiment, statistically significant (*»=0.01)
between-group differences in the AP stability index with
eyes open were observed. The mean and standard devia-
tion before and after the experiment were 0.38 +0.19 and
0.35+0.13 in the experimental group and 0.44+0.16 and
0.45+0.16 in the control group, respectively (Fig. 3).

After the experiment, statistically significant (*»=0.01)
between-group differences in the ML stability index with
eyes open were observed. The mean and standard devia-
tion before and after the experiment were 0.26 0.1 and
0.26 £0.11 in the experimental group and 0.32+0.14 and
0.35+0.14 in the control group, respectively (Fig. 4).

After the experiment, statistically significant between-
group differences in the overall, AP, and ML stability indi-
ces with eyes open were observed. In the control group
after the experiment, a deterioration in the overall stabil-
ity index with eyes open was observed. Simultaneously,



Wilczynska et al. BMIC Sports Science, Medicine and Rehabilitation

(2021) 13:155

Page 6 of 9

*
[ —
0.4- .
I [J Experimental group
_ﬁg 034 T 1 Control group
£ - T
2
Z 02
3
2]
= 4
< o1
0.0 . T T T
& @ & &
& LR
Fig. 4 ML stability index with eyes open—outcomes for 5 platform
settings. Before—before experiment, after—after experiment

2.0 * )

[J Experimental group
> 15 I -1 [ Control group
2" T
.2‘ — —

3 1.0+
8
2]
o 0.5
<
0.0 : T T T
g g l &
$© © & &
& & Aol v
Fig. 6 AP stability index with eyes closed—outcomes for 8-1 of
platform setting. Before — before experiment, after- after experiment

*
2.5 )
- —— [ Experimental group
3 2.04 - [ Control group
£ I
2 15 —1—
=
S
» 1.0
©
g 0.54
0.0 T T T T
@ & & &
%éo 0@\0 vg‘ vg‘
Fig. 5 Overall stability index with eyes closed—outcomes for 8-1 of
platform setting. Before—before experiment, after- after experiment

after the experiment, statistically significant between-
group differences were observed.

After the experiment for level 5 with eyes closed, no
between-group differences in outcomes were observed.

Biodex balance system level 8-1

After the experiment, statistically significant (*p =0.0005)
between-group differences in the overall stability index
with eyes closed were observed. The mean and stand-
ard deviation before and after the experiment were
1.74+0.58 and 1.52 +0.48 in the experimental group and
2.04+0.79 and 2.21£0.71 in the control group, respec-
tively (Fig. 5).

After the experiment, statistically significant
(*»=0.0001) between-group differences in the AP sta-
bility index with eyes closed were observed. Simultane-
ously, in the experimental group, a statistically significant
decrease in the AP stability index after the research
protocol was observed (*» =0.03). The mean and stand-
ard deviation before and after the experiment were
1.33+0.52 and 1.02 £ 0.34 in the experimental group and
1.5240.79 and 1.5440.47 in the control group, respec-
tively (Fig. 6).
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As mentioned above, after the experiment, statistically
significant (*p=0.01) between-group differences in the
overall stability index with eyes closed were observed.
Additionally, in the control group, a significant deterio-
ration in the ML stability index was observed (*p=0.01).
The mean and standard deviation before and after the
experiment were 0.86 £ 0.4 and 0.92 £ 0,38 in the experi-
mental group and 2.04+0,79 and 2.21+0,71 in the con-
trol group, respectively (Fig. 7).

Overall, after the experiment, statistically significant
between-group differences in the AP and ML stability
indices with eyes closed was observed. Simultaneously,
after the research protocol, a statistically significant
decrease in the AP stability index was observed in the
experimental group. Additionally, in the control group,
a significant deterioration in the ML stability index was
observed. After the experiment, no changes in outcomes
with eyes open were observed.

Discussion

Psychological workshops for coaches positively influ-
enced selected parameters of stability control in children
practicing sports. The authors noticed statistically signifi-
cant changes in selected parameters of children’s balance
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stability after the experiment. There were significant dif-
ferences between the experimental and control groups in
the overall stability index (OSI), anterior—posterior (AP)
stability index, and medial-lateral (ML) stability index
with eyes open. The results also showed a significant
deterioration in performance in the control group, con-
trary to the experimental group, where an improvement
trend was observed. Moreover, a difference in the OSI
parameter with eyes closed was observed after the imple-
mentation of the coaching workshops in the children in
the experimental group.

Many factors can impair the quality of balance stabil-
ity, such as the use of some medications; muscle weak-
ness; pain; fatigue; depression; anxiety; and auditory,
visual, and sensory stimuli and distractors [35]. If nega-
tive mental states can be detrimental to balance stability,
we can expect that positive mental states will improve it.
As long as there were no between-group differences in
the training loads and ages of children in our study, we
could assume that the i7W psychological workshops for
coaches played a significant role in the stability progres-
sion of the experimental group children. The i7W model
for coaches focuses on a holistic approach to an athlete’s
career and especially on a positive approach to children
and youth sports. The authors of the model underline
that a coach who works with young athletes should plan
a training session with thoughtful consideration of chil-
dren’s and youth’s capacities and character using tools
and drills from the explain and support factors of the
i7W model. Also beneficial for the coach-athlete relation-
ship are the activities from the support factor of the i7W
model, which help the coach consider coping styles of
young sport participants and adjust training tasks accord-
ingly. When a coach is careful to ensure a positive coach-
ing environment and conditions, children can thrive in
sports and outside while maintaining joy and satisfaction
[34]. The tools and drills used by coaches that influenced
the motor balance of children in the current study prob-
ably came from selected factors of the i7W model such
as inspire, explain, support, reward, and appreciate. Poc-
zwardowski et al. [10] emphasize that the five factors
mentioned above are the most crucial to develop in chil-
dren and teenagers who are in the initiation and devel-
opment phases of their athletic careers. Nevertheless, the
study participants here were still in their late childhood;
they were in the development phase because of their
years of experience in practicing sports and sport com-
petitions. In our opinion, the behaviors coaches learned
during i7W workshops could impact motor ability, such
as balance. As we mentioned above, parts of the work-
shops, especially when inspire, explain, support, reward,
and appreciate concepts were presented, could impact
children the most. During the first workshop, coaches
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were introduced to the inspire and explain concepts.
The activities and tools recommended in the inspire
part of the workshop help a coach to increase the posi-
tive vision of his young athletes and their development,
to focus on personal, positive values to implement them
in coaching methods, and to search for inspiration from
other coaches who can successfully motivate their play-
ers. On the other hand, the explain part of the workshop
teaches the coaches activities to support the individual
abilities and strengths of their child athletes that can be
used to perform complex tasks, to explain proper and
expected behaviors, and to lead by example. This first
part of the workshops could help develop young athletes’
inner motivation and passion for sports, which follows.
The ways the coach inspires athletes and explains things,
which are aspects of coaching style, are crucial in the ini-
tiation phase of an athlete’s career, when children take
their first steps in sports and competition [36]. In the sec-
ond workshop, coaches were introduced to the support
part of the i7W model. During this part, coaches learned
activities that aim to strengthen the bond between them
and their athletes, to place special care in the holistic
development of the athletes and their individual devel-
opment, and to increase the self-esteem and self-confi-
dence of children through using positive feedback. We
find examples in studies that low motor skills in youth
athletes can be correlated with low self-esteem [23, 24].
The last workshop focused on the reward and appreciate
concepts, when the coaches, apart from learning how to
reinforce their child athletes, also concentrated on activi-
ties that improve team spirit, develop fair play behaviors
in children, and emphasize the importance of team-
supporting gestures in positive communication. This
part of the workshop also focused on teaching coaches
techniques to praise courage, creativity and persistence
against all odds and mistakes. All activities and tools are
mental techniques that could be used by a coach for the
growth and win factors of the i7W model and factors that
generally should be positively developed in sports and
life. In summary, the mind and body are not inseparable,
and a coach develops mental and physical aspects in their
athletes the same dimension. Furthermore, the quality of
this influence is remarkable and can have broad ramifica-
tions for a child’s future career in sports [11, 34, 37, 38].
There are limitations of the study, and future research
should address various aspects of design and implemen-
tation. First, the characteristics of the children’s training
and practice should be measured and described by the
coaches, which can be accomplished by learning infor-
mation on the training loads of the children and that they
were in the starting period of their sport season. Addi-
tionally, workshops should evaluated to provide valuable
information for the improvement of the workshops in the



Wilczynska et al. BMIC Sports Science, Medicine and Rehabilitation

i7W model. Moreover, observing coaches during training
sessions and sport competitions and meeting with them
individually could reveal how well coaches implement
the principles of the i7W model. A reasonable sample of
coaches would permit an analysis that accounts for the
nesting of children within coaches; coaching character-
istics could then be assessed and included in the analy-
sis to estimate coaching factors that modify the success
of the workshops. Such factors might include person-
ality, coaching style, and especially prior experience
with the i7W model since it is reasonable to expect that
some coaches in Poland have become familiar with the
principles. If a sufficient sample of psychologists can be
recruited, the psychologists who lead the workshops’ per-
sonalities and experiences could also be investigated as
modifying factors. Finally, future research should include
follow-up in the postintervention period to determine
the long-term effects of the workshops on child athletes’
motor skills and other mental aspects.

Conclusion

The results obtained by the authors of the current study
may support the thesis that educating coaches in the i7W
model allows better results of child athletes in terms of
postural stability. Statistically significant changes were
observed in selected parameters of children’s balance sta-
bility after the experiment. The significant deterioration
in the control group, contrary to the experimental group,
where an improvement trend was observed, allows
the cautious conclusion that an appropriate positive
approach toward the athlete can significantly influence
some selected aspects of the motor skill of balance. Nev-
ertheless, this thesis requires further research, emphasiz-
ing the age and sex of young athletes.
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