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Abstract

The aims of this study: to improve the behavior of athletes, followed by modified dysfunctional negative
emotions during competition, reducing stress and anxiety in biathlon skiing, through mental training.
Problem Statement: first testing took place during February: 2015 and second in February 2016. 20
Subjects were aged of 15.05 years for subjects in group | and 20 subjects 15.49 years for subjects in group
Il.

Purpose of Study to determine whether mental training by applying specific techniques may influence
certain psychological factors optimizing performance in biathlon ski.

Methods: we used a device EmWave2, which is actually a bio-feedback which give us information about
physiological indicators of body: heart rate. The system has three levels of consistency: low (red), medium
(blue), high (green).

Findings and Results: the normal distribution Shapiro-Wilk test was used. For data with normal
distribution was used the t test (Student) and Mann-Whitney (U) were used. For two samples, unpaired or
Wilcoxon for two samples pairs. For the analysis of three or more samples ANOVA test was used for
normally distributed data or the non-parametric Kruskal-Wallis test, in the case of an uneven distribution
of values or rank.

Conclusions and Recommendations: Analyzing the values of mean heart rate (FC average) recorded with
EmWave?2 test, statistical intensely differences were observed between the two groups (p <0.001).
Analyzing the time values using the EmWave?2 test, statistically highly significant differences were
observed between the two groups (p <0.01).
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1. Introduction

According to Bakhsipour & Dejman (2006), when the result of our work in training, at school or in
other activities is appreciated positively, we are experiencing positive emotions. On the contrary, when the
positive effect is low, we have negative emotions.

Meanwhile, people with negative affects tend more to dissatisfaction, have a negative attitude
towards themselves and are considered dissatisfied, due to Simmons, Stein & Winkielman, Marti, (2008).
Emotions take different forms of status or quality. In the state form, positive affects are a person’s
enthusiasm for life, proactivity, and as tuteness. Positive emotions are expressed in states of enthusiasm,
decision, self-confidence. Negative emotions are expressed by: anger, disgust, hate, fear. In order to achieve
emotional stability, we need to know how to achieve an emotional adjustment through the harmony of

emotions and activities (Rushworth, Mars & Summerfield, 2009).

2. Problem Statement

We intended to improve the performance of athletes and to monitor the dysfunctional negative
emotions during the competition, with the reduction of stress and anxiety in the ski-biathlon. The first test
was conducted in February 2015, the age of the subjects being between 12 + 17 years, a number of 15
athletes in both groups I and group 1, the mean age being 15.05 years for the subjects of the first group and
15.49 for subjects in Lot 11. The second test was held in February 2016. Competition anxiety and stress is
the major problem faced by most performance athletes: stress and performance anxiety before some
competitions. This can affect quite a lot the performance during the sports competition and can even lead
to a real failure, despite the efforts and the profound exercise beforehand. Being part of a complex system
of methods and techniques designed to improve the mental capacity of the individual, mental training is
conditioned by several techniques that ensure either the orientation or the conditions of the practice, or the

more efficient use of the results (Grosu, 2015).

3. Research Questions
3.1. Methods

We used a device called EmWave2, which is a bio-feedback and gives us information about
physiological indicators of the body: heart rate. EmWave technology is based on the discovery of
consistency. Consistency is a state of synchronization between the heart, brain and central nervous system.
The system follows three levels of consistency: low (red), medium (blue), high (green). These appear as
colored lines under the heading "Ratio of consistency," see the chart below.

Essentially this technique can quickly bring the heart rate into coherence. Consistency is a term used
by scientists to describe a highly effective physiological state in which the nervous, cardiovascular,
hormonal and immune systems work together efficiently and harmoniously. By practicing the state of
coherence, the whole body can relieve stress, heal emotional trauma, worry and exaggerated fear, and as it

is practiced, there is an increasing improvement in general health.
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4. Purpose of the Study

Purpose of Study: What triggered us to start this study was the need to find new practical
methods and tools and to develop an action strategy to reduce competitive stress and anxiety and to
improve self-esteem and self-esteem in athletes in biathlon skiing. The experimental series
comprised 20 skiers, from the club's CSS Vatra — Dornei (SV) - the control group and CSS Baia —
Sprie (MM) -experimental group. As a general goal in carrying out the research, we set out to
develop an action strategy that will reduce competitive stress and anxiety. We've worked with

athletes to learn relaxation techniques both mentally and physically.

5. Research Methods

Methods: we used a device called EmWave2, which is a bio-feedback and gives us information
about physiological indicators of the body: heart rate. EmWave technology is based on the discovery of
consistency. Consistency is a state of synchronization between the heart, brain and central nervous system.
The system follows three levels of consistency: low (red), medium (blue), high (green). These appear as
colored lines under the heading "Ratio of consistency,"” see the chart below.

Mostly this technique can quickly bring the heart rate into coherence. Consistency is a term used by
scientists to describe a highly efficient physiological state in which the nervous, cardiovascular, hormonal
and immune systems work together efficiently and harmoniously. By practicing the state of coherence, the
whole body can relieve stress, heal emotional trauma, worry and exaggerated fear, and as it is practiced,
there is an increasing improvement in general health.

6. Findings
6.1. Findings and Results

By using this tool we have succeeded in improving the overall health of athletes, optimizing the
performance capacity of the athletes involved in the experiment by increasing learning speed and
concentration power by achieving a superior level of emotional balance.

In other work, the authors have offered evidence from time-resolved electrophysiological signals in
humans linking perceptual learning with post-sensory processing during a perceptual categorization task.
Specifically, we showed that improvements in behavioral performance were accompanied primarily by late
enhancements in decision-related evidence. (Diaz, Queirazza, & Philiastides 2017).

Positive emotions may lead to the increased emotional adjustment. Watson (2000), cited by
Tellegen, appreciates that different positive or negative emotions accompany depression and anxiety.

It has been found that certain negative affections are correlate with certain psychiatric disorders
(Zakiee & Rostami, 2013). In people with negative emotions, certain mental disorders affect the emotional
state. Self-control and emotional intelligence issues are related to emotional regulation, which helps the
person to adapt to the environment through correct reactions (Pankratova, 2010).

Statistical indicators - Descriptive statistics elements were calculated; data presented using centrality,
location and distribution indicators.

The Shapiro-Wilk test was used to test normal distribution. For normal distribution data, the t
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(Student) test was used, and for non-uniform distribution values or ranks, non-parametric Mann-Whitney
(V) tests for non-paired samples were used, or Wilcoxon for two pair samples. For the analysis of three or
more samples, the ANOVA test was used for normal distribution data or Kruskal-Wallis nonparametric test
for non-uniform distribution values or ranges.

Findings show that the application of mental training techniques leads to lower anxiety issues.

No statistically significant differences between the two batches (p> 0.05) were observed in the

statistical analysis of the values of the EmWave2 test score.

Table 01. The age of the subjects (testing 1) and statistical significance
Lot | Media ES Median DS Minim | Maxim Statistical significance (p)
| 15,05 | 0,3785 14,98 | 1,4659 12,79 17,63
] 15,49 | 0,3906 15,59 | 1,5127 12,53 17,79

0,4197

12

11 -
— Mediana & Media . 25% - 75% I Minima - Maxima ]

10
Lot 1 Lot 1l

Figure 01. The age of the subjects in the two lots

In the statistical analysis of the values of the EmWave2 levels, taking into account the three levels
of consistency, we observed: in lot | - very significant statistical differences between at least two of the
levels (p <0.01). In lot II - statistically significant differences between at least two of the levels (p <0.001).

In the statistical analysis of the values of the EmWave2 test levels were observed: in lot | - very
significant statistical differences between the LH, MH (p <0.01) levels and the lot Il - statistically significant
differences between LH, MH (p <0 ,01).

In the statistical analysis of the values of the EmWave2 test levels, taking into account the three
levels of consistency, we observed:

-inlot I - very significant statistical differences between at least two of the levels (p <0.01)

- in group 1l - statistically significant differences between at least two of the levels (p <0.001).

The statistical analysis of the values of the EmWave2 test levels showed:

-inlot I - very significant statistical differences between L-H, M-H levels (p <0.01)

- inlot Il - statistically significant differences between L-H, M-H levels (p <0.01).

No statistically significant differences between the two batches (p> 0.05) were observed in the

statistical analysis of the values of the EmWave2 test score.
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Table 02. Test EmWave2 in studied lots and the statistical significance

Lot | Coherenceratio | Media ES Median DS Minim Maxim Statistical significance (p)
L 25,67 | 5,0101 24 19,4042 3 66 L-M-H
M 25,60 | 2,8881 27 11,1854 8 41
0,0038
H 48,73 | 5,5887 49 21,6448 13 82
|
Time (sec) 314,40 | 0,1633 314 0,6325 313 315 L-M 0,5589
Score 73,60 | 6,9630 75 26,9677 29 125 L-H 0,0049
FC medium 89,07 | 2,0736 91 8,0309 76 99 M-H 0,0014
L 21,27 | 3,2300 23 12,5098 0 48 L-M-H
M 23,80 | 2,5750 23 9,9728 5 39
8,54 x 10°®
. H 54,93 | 5,0826 53 19,6849 13 95
Time (sec) 314,47 | 0,5422 315 2,0999 307 316 L-M 0,5449
Score 78,87 | 6,9315 76 26,8458 32 140 L-H 9,4 x10°
FC medium 75,53 | 0,6084 76 2,3563 71 79 M-H 2,02x10°
Statistical significance (p) L 0,7050
M 0,6454 Score 0,7357 Time 0,0038 FC medium <0,0001
Lot I vs. Lot 11
H 0,4187
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Figure 02. Test EmWave2 in studied lots — levels and scores
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Figure 03. Test EmWave2 in studied lots — cardiac medium frequency
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Figure 04. Test EmWave2 in studied lots — length of the test

The statistical analysis of the correlation between the score values and the FC averages in the
EmWave2 test showed:
«in Lot I - an acceptable correlation between the two indicators

«in Lot II - the lack of a correlation between the two indicators.

Table 03. Statistical correlation analysis between score values and FC medium in EmWave2 test

Lot I 0,3824 fald
Score — FC med ot ll 0.1784 =
Statistical
Significance
Lot Media ES Median DS Minima | Maxima (p)
| 15.05 | 0.3785 14.98 | 1.4659 12.79 17.63 0.4197
1 15.49 | 0.3906 1559 | 1.5127 12.53 17.79
Coherence . L
Lot ratio Media ES Median DS Minim | Maxim Statistical significance (p)
L 25.67 | 5.0101 24 | 19.4042 3 66 L-M-H
M 25.60 | 2.8881 27 | 11.1854 8 41
H 48.73 | 5.5887 49 | 21.6448 13 82 0.0038
| Time (sec) | 314.40 | 0.1633 314 | 0.6325 313 315 L-M 0.5589
Score 73.60 | 6.9630 75 | 26.9677 29 125 L-H 0.0049
FC M-H
medium 89.07 | 2.0736 91 | 8.0309 76 99 0.0014
L 21.27 | 3.2300 23 | 12.5098 0 48 L-M-H
M 23.80 | 2.5750 23 | 9.9728 5 39 854 x 10°
H 54.93 | 5.0826 53 | 19.6849 13 95
I Time L-M
(sec) 314.47 | 0.5422 315 | 2.0999 307 316 0.5449
Score 78.87 | 6.9315 76 | 26.8458 32 140 L-H 9,4 x10°
FC M-H
medium 75.53 | 0.6084 76 | 2.3563 71 79 2,02 x 10°
Statistical
significance (p) L 0.7050 . .
M 0.6452 Score 0.7357 Time 0.0038 | FC medium < 0,0001
Lot I vs. Lot Il H 04187

446




http://dx.doi.org/10.15405/epshs.2018.06.52
Corresponding Author: Grosu Emilia Florina
Selection and peer-review under responsibility of the Organizing Committee of the conference
elISSN: 2357-1330
6.2. Discussions

In statistical analysis of mean heart rate values (mean FC) recorded in the EmWave?2 test, statistically
significant differences were observed between the two groups (p <0.001). In the statistical analysis of the
time values in which the EmWave?2 test was performed, statistically significant differences were observed
between the two groups (p <0.01).

When athletes face stressful emotions such as tension, anxiety, irritation, or anger, the pattern
of heart rhythm becomes irregular and incoherent, which negatively affects the health, brain
function, performance and feeling of well-being. When athletes face positive emotions such as
appreciation, care, joy and love, the heart rate model is more ordered and consistent.

We consider that software usage will increase the improvement of precision in order to determine
the level of space orientation according to the manual laterality of sportsmen. There have been relatively
poor attempts to implement artificial intelligence techniques in sports that can determine and influence the
motoric performance (Badau, 2011).

The strength of such representations is modulated by dynamic updates of category-specific
perceptual weights based on feedback information, thereby accounting for potential differences in
learning trajectories between the stimulus categories.

Indeed, compared with previous work that used a single stimulus-invariant perceptual weight
Law & Gold (2009), the introduction of category-specific perceptual weights is designed to capture
subject-wise choice biases, in that subjects might have a choice bias towards cars or faces and
likewise might display an increasing ability to recognize cars or faces throughout the task, (Kahnt
Grueschow, Speck & Haynes, 2011)

The other study with their results imply that perceptual learning involves an enhanced read out
of sensory information during decision-making, probably through a process similar to reinforcement
learning, endorsing the view of a domain general learning mechanism (Rushworth, Mars &
Summerfield, 2009).

The more psychological intervention and assistance is more specialized and more objective,
the more in competitions, it will allow the maximum performance of athletes' performance (Diaz,
Queirazza, Philiastides, 2017).

7. Conclusion

The athletes, in a state of relaxation, are asked to imagine a scheme where positive events are
placed above the horizontal line and the negative ones underneath that line. When the athlete
progresses in the field of mental training, he must succeed in putting himself, spontaneously, in the
"central position", a position that increases self-confidence.

Fredicson (2002) says that positive emotions increase effectiveness in all activities, which we carry
out and lead to positive attitudes through continuous adjustments, according to Baker (1999).

Positive emotions help improve psychological adjustment by increasing well-being. Negative
emotions are expressed through states of anxiety, stress and dissatisfaction, after Crawford & Henry (2004).

We can conclude that using mental training sessions, we reduce anxiety and stress in performance

biathlon skiing.
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