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Abstract

The purpose of the present study is to evaluate the role of kinematic factors in predicting the motor performance
of gymnastic children aged 10-12 years by examining the effect of choking under pressure. The research
statistical sample consisted of 40 skilled female gymnasts with an age range of 10-12 years. They were selected
through the convenience sampling technique and their motor performance (execution of a chain of gymnastic
floor movements) after evaluating some kinematic factors (motion range and sense joint position) was measured
in low-pressure and high-pressure conditions by two referees and a gymnastics coach. The data was analyzed
using descriptive statistics (mean and standard deviation) and inferential (linear regression) methods in SPSS
software. The results showed that kinematic factors in conditions of high pressure can predict the motor
performance of gymnasts. Therefore, it can be concluded that kinematic factors may play a significant role in
predicting the motor performance of gymnasts under psychological pressure and changing it.
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Background and Purpose

Choking under pressure is defined as a reduction in motor performance and skills due to increased
anxiety (1). Sources of pressures usually include the audience, the presence of the assessor, rewards
and time constraints. This type of pressure is usual in competitions, but the ability to be impatient in
pressure situations for the best performance can have a huge impact on the outcome of the competition
(2). Motor performance in the state of anxiety and psychological pressure can cause muscle tension
and excessive contraction in the muscles and motor change (3). The conditions of choking under
pressure has had a significant effect on kinematic factors such as range of motion, speed and
acceleration (4). Due to the relation of psychological and motor factors together, it seems kinematics
changes such as range of motion and proprioception can change motor performance of athletes in the
critical moments of various competitions (5).

Materials and Methods

The present research method is descriptive-correlation. For this purpose, 40 skilled female gymnasts
with an age range of 10 to 12 years were selected as convenience sampling and their performance
after evaluating some kinematic factors (range of motion joint position sense) were measured and
compared in two conditions of low (normal) and high (competitive) psychological pressure states by
two referees and one gymnastics coaches. To create psychological pressure state, participants were
told that in order to participate in the upcoming competitions (inter-club competitions at the provincial
level), they should improve their performance and enter the stage of the provincial competitions. A
well, to create more psychological pressure, parents of athletes and peer groups (rival groups) from
other clubs were also present. The motor performance test of the research is the performing of a
gymnastics routine (including jumps, turns, back flips, bridges, etc.), belonging to the gymnastic floor
movements. The performance of the gymnasts in proper use of the floor space, change of direction
and amount of movement, show movements, height and distance of jumps and the way of landing in
the two parts of difficulty of movements (D) and artistic performance (E) of the movements. All
gymnasts started with a performance score of 10, then points were deducted for errors such as leg
bends, arm bends, and falls. The difficulty score was also created separately by summing up the most
difficult movements in their routine. Both of these scores are then added together to come up with a
final score. There is no such thing as a "perfect score”, which is why scores range from around 11 to
16, to be generally considered a world class score (6).

Findings

The aim of this study is to investigate the performance of gymnasts in low-pressure and high-pressure
psychological conditions by considering the role of kinematic variables. The descriptive statistics
indicators of the performance variable showed that the mean performance scores of gymnasts in high-
pressure conditions decreased compared to the low-pressure group. The mean of the high-pressure
group is M=12.720 and the low pressure group is M=13. Therefore, it can be stated that the stressful
conditions have reduced the average points of the gymnasts. Then, we used multiple linear regression
test (inter method) to check the main research hypothesis. Preliminary analyses were performed to
ensure that the assumptions of normality, linearity, multiple collinearity and homogeneity of
dispersion were performed. Kinematic variables such as range of motion of lumbar, spine and hip
joints were included in the analysis in the first step, which explained about 50% of the variance of
executive performance in low-pressure conditions and 60% in high-pressure conditions. The results
of the correlation analyses showed that there is a high relationship between most of the kinematic
variables such as lumbar range of motion, spine range of motion, flexion and sense of joint position
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with motor performance in high psychological conditions (r<0.5). However, in low-pressure
psychological conditions, this relationship was low to moderate (r>0.5). Besides, the results of
correlation coefficients between research variables in high and low psychological conditions (table
1) showed most of the kinematic variables such as bending from the back, flexion, lateral bending
and sense of joint position are the most important predictors for the dependent variable of
performance in high psychological condition (P<0/05)rr

Table 1- The results of the regression model coefficients table for the variable of kinematic factors in different
psychological conditions

Low Pressure High Pressure

0 t P 0 t P
Shuber (Waist) 0/451 0/501 0/089 0/584 3/589 0/001
Lateral Bending (Right) 0/368 1/227 0/229 0/339 2/961 0/045
Lateral Bending (Left) 0/176 0/665 0/511 0/165 2/135 0/089
Flexion 0/408 2/572 0/059 0/646 3/866 0/001
Extension -0/362 -1/511 0/140 -0/524 -1/798 0/190
Joint Position Sense 0/300 3/166 0/063 0/247 -3/261 0/055

In the conditions of low psychological pressure, the kinematic variables of flexion, sense of joint
position and to some extent bending from the waist are the most important predictors of gymnasts'
performance. In general, it can be concluded that kinematic variables such as range of motion and
proprioception may predict the executive performance of athletes in different psychological
conditions, especially stressful conditions.

Conclusion

In this study, it was observed that the performance of gymnasts under high psychological pressure
faced a decreasing state and kinematic variables can predict the dependent variable (motor
performance) in psychological pressure. In sports, concepts such as psychological pressure and
anxiety are important factors that can have a great impact on athletes' performance. Studies have
shown that stressful situations lead to less efficient movement patterns (7). One of the biomechanical
(kinematic) theories that is related to motor performance under pressure is the idea of proving the
degrees of freedom and releasing it. Bernstein (1967) stated that with the progress of training, people
first stabilize the degrees of freedom to overcome the problem of coordination (redundancy) and
release them as the training continues. Further, he stated that motor performers under high pressure
(high stress) conditions may return to the primitive strategy of stabilizing the degrees of freedom to
overcome the complexity problem (8).
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Table 1- Descriptive statistics of gymnasts' performance variables in different psychological conditions
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Table 2- Results of correlation coefficients between research variables in different psychological

conditions
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Table 3- The results of the regression model coefficients table for the variable of kinematic factors in different
psychological conditions
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