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RESPUESTAS FISIOLÓGICAS 

AUTOINFORMADAS A LA ANSIEDAD Y SU 

RELACIÓN CON EL RENDIMIENTO EN LA 

BARRA DE EQUILIBRIO ENTRE 

ESTUDIANTES DE GIMNASIA FEMENINA. 

RESUMEN 

El El presente estudio tuvo como objetivo examinar 

la relación entre las respuestas fisiológicas 

autoinformadas a la ansiedad y el rendimiento en la 

barra de equilibrio entre estudiantes femeninas de 

gimnasia de la Facultad de Educación Física y 

Ciencias del Deporte de la Universidad Hachemita. 

Específicamente, el estudio buscó evaluar las 

respuestas fisiológicas autoinformadas de ansiedad de 

las estudiantes, evaluar su rendimiento en la barra de 

equilibrio y determinar la contribución predictiva de 

estas respuestas a los resultados del rendimiento. Se 

empleó un diseño de investigación descriptivo 

correlacional. La población de estudio consistió en 50 

estudiantes femeninas matriculadas en el curso de 

gimnasia, de las cuales se seleccionaron 

aleatoriamente 40 estudiantes. Las respuestas 

fisiológicas autoinformadas a la ansiedad se 

evaluaron mediante un cuestionario de autoinforme 

de 20 ítems que abarcaba síntomas cardiovasculares, 

respiratorios, neuromusculares y fisiológicos 

generales asociados con la ansiedad, mientras que el 

rendimiento en la barra de equilibrio se evaluó a 

través de una evaluación práctica realizada por tres 

especialistas en gimnasia. Los resultados indicaron 

que los participantes reportaron un alto nivel de 

respuestas de ansiedad fisiológica (M = 3,65, DE = 

0,59) y demostraron un buen nivel de desempeño en 

la barra de equilibrio (M = 15,82, DE = 2,31). El 

análisis de correlación de Pearson reveló una relación 

negativa estadísticamente significativa entre las 

respuestas de ansiedad fisiológica autoinformadas y 

el desempeño en la barra de equilibrio (r = –0,62, p = 

0,001). Además, el análisis de regresión mostró que 

las respuestas de ansiedad fisiológica autoinformadas 

predijeron significativamente el desempeño en la 

barra de equilibrio, explicando el 38,4 % de la 

varianza (R² = 0,384, β = –0,62, p = 0,001). Estos 

hallazgos sugieren que los estudiantes que reportan 

mayores manifestaciones fisiológicas de ansiedad 

tienden a demostrar un menor desempeño en la barra 

de equilibrio. El estudio destaca la importancia de 

incorporar entrenamiento en habilidades psicológicas 

y estrategias de manejo de la ansiedad en la 

instrucción de gimnasia para apoyar el desempeño de 

los estudiantes en entornos educativos prácticos. 

Palabras clave: Respuestas fisiológicas 

autoinformadas a la ansiedad; Rendimiento en la 

barra de equilibrio; Estudiantes de gimnasia 

femenina; Psicología del deporte; Cuestionario de 

autoinforme. 

SELF-REPORTED  PHYSIOLOGICAL 

RESPONSES TO ANXIETY AND THEIR 

RELATIONSHIP WITH BALANCE BEAM 

PERFORMANCE AMONG FEMALE 

GYMNASTICS STUDENTS 

ABSTRACT 

The present study aimed to examine the relationship 

between self-reported physiological responses to 

anxiety and balance beam performance among 

female gymnastics students at the Faculty of Physical 

Education and Sport Sciences, The Hashemite 

University. Specifically, the study sought to assess 

students’ self-reported physiological anxiety 

responses, evaluate their balance beam performance, 

and determine the predictive contribution of these 

responses to performance outcomes. A descriptive 

correlational research design was employed. The 

study population consisted of 50 female students 

enrolled in the gymnastics course, from which 40 

students were randomly selected. Self-reported 

physiological responses to anxiety were assessed 

using a 20-item self-report questionnaire covering 

cardiovascular, respiratory, neuromuscular, and 

general physiological symptoms associated with 

anxiety, while balance beam performance was 

evaluated through a practical assessment conducted 

by three gymnastics specialists. The findings 

indicated that participants reported a high level of 

physiological anxiety responses (M = 3.65, SD = 

0.59) and demonstrated a good level of balance beam 

performance (M = 15.82, SD = 2.31). Pearson 

correlation analysis revealed a statistically significant 

negative relationship between self-reported 

physiological anxiety responses and balance beam 

performance (r = –0.62, p = .001). Furthermore, 

regression analysis showed that self-reported 

physiological anxiety responses significantly 

predicted balance beam performance, explaining 

38.4% of the variance (R² = .384, β = –0.62, p = 

.001). These findings suggest that students reporting 

greater physiological manifestations of anxiety tend 



133 

Journal of Sport and Health Research 2026, 18(Supl 1):131-144 

J Sport Health Res ISSN: 1989-6239 

 

 

 

to demonstrate lower balance beam performance. The 

study highlights the importance of incorporating 

psychological skills training and anxiety-

management strategies into gymnastics instruction to 

support students' performance in practical 

educational settings. 

Keywords: Self-reported physiological responses to 

anxiety; Balance beam performance; Female 

gymnastics students; Sport psychology; Self-report 

questionnaire. 
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INTRODUCCIÓN 

Contemporary sport performance is widely 

recognized as a multidimensional process influenced 

by the interaction of physical, technical, 

psychological, and physiological factors. Among 

these factors, anxiety has received considerable 

attention in sport psychology because of its potential 

influence on athletes’ cognitive functioning, 

emotional regulation, motor coordination, and overall 

performance. Anxiety is commonly characterized by 

feelings of tension, apprehension, and nervousness 

accompanied by physiological manifestations that 

may emerge before or during performance situations 

(Eysenck et al., 2007; Wilson et al., 2019). In 

educational and sport settings, these manifestations 

may include increased heart rate, muscle tension, 

rapid breathing, trembling, and sweating, all of which 

may influence the execution of complex motor skills 

and the quality of athletic performance (Cottyn et al., 

2006; Ribeiro et al., 2022). 

Although physiological manifestations of anxiety can 

be assessed using objective physiological indicators 

such as heart rate variability (HRV), cortisol 

concentration, or other autonomic measures, they can 

also be evaluated through validated self-report 

instruments that assess individuals' perceived 

physiological symptoms during performance 

situations (Hanin, 2000; Lehrer et al., 2020). Self-

report questionnaires are widely used in sport 

psychology because they provide valuable 

information regarding athletes' subjective experiences 

of physiological arousal and their perceived 

responses to anxiety in real performance contexts. 

Accordingly, the present study focuses on self-

reported physiological responses to anxiety, assessed 

using a structured questionnaire, rather than direct 

physiological measurements (Gronwald & Hoos, 

2020; Ribeiro et al., 2022). 

The relationship between anxiety and athletic 

performance has been explained through 

contemporary sport psychology theories suggesting 

that heightened physiological arousal may interfere 

with attentional control, movement coordination, and 

motor execution, particularly during tasks requiring 

high levels of precision and concentration (Gronwald 

& Hoos, 2020; Cottyn et al., 2006; Shaw, 2010; 

Shaw et al., 2012). While a moderate level of 

physiological activation may facilitate readiness and 

alertness, excessive physiological symptoms may 

impair performance by disrupting concentration, 

increasing muscle tension, and reducing movement 

efficiency. Consequently, understanding athletes' 

perceived physiological responses to anxiety is 

important for explaining variations in sport 

performance and identifying factors that may 

influence successful skill execution (Cottyn et al., 

2006; Niering et al., 2023). 

These considerations are particularly relevant in 

artistic gymnastics, which is widely recognized as 

one of the most technically demanding sports. 

Successful performance requires the integration of 

physical fitness, neuromuscular coordination, 

postural control, concentration, and emotional 

regulation. Among gymnastics apparatuses, the 

balance beam represents one of the greatest 

psychological challenges because performers must 

execute complex motor skills on a narrow elevated 

surface while maintaining balance and precision 

under evaluative conditions. Consequently, even 

relatively small increases in anxiety-related 

physiological symptoms may negatively influence 

movement accuracy, balance control, and technical 

performance (Marina et al., 2014; Small & Neptune, 

2024). 

Previous research has consistently demonstrated that 

anxiety is associated with changes in physiological 

functioning and athletic performance. Cottyn et al. 

(2006) reported that gymnasts experienced elevated 

anxiety during balance beam performance, 

accompanied by physiological and behavioral 

changes that could influence skill execution. 

Likewise, Ritter et al. (2023) showed that performing 

gymnastics skills under perceived height conditions 

increased psychological stress and altered movement 

behavior. Other investigations have reported 

significant associations between competitive anxiety, 

physiological stress indicators, and sport 

performance, emphasizing the importance of 

psychophysiological regulation in athletic settings 

(Ribeiro et al., 2022; Lapo et al., 2022). Moreover, 

intervention studies have suggested that improving 

anxiety regulation may positively influence athletes' 

performance and psychological readiness (Pagaduan 

et al., 2020; Pagaduan et al., 2021; Lehrer et al., 

2020; Niering et al., 2023). 

Despite these contributions, previous studies have 

primarily focused on elite athletes or competitive 

sport environments and frequently relied on objective 

physiological indicators or intervention protocols. 

Comparatively limited attention has been given to 
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university students performing gymnastics skills in 

educational contexts, where practical examinations 

may also provoke substantial anxiety. Furthermore, 

few studies have specifically examined self-reported 

physiological responses to anxiety and their 

relationship with balance beam performance among 

female gymnastics students. This limitation restricts 

understanding of how students' perceived 

physiological symptoms during performance relate to 

technical skill execution in university gymnastics 

courses (IKhweileh et al., 2021). 

Despite the considerable body of literature examining 

competitive anxiety in sport, limited research has 

specifically investigated its relationship with balance 

beam performance among female university students 

enrolled in gymnastics courses. Furthermore, most 

previous studies have focused on elite athletes or 

team sports, leaving insufficient evidence regarding 

university-level participants performing technically 

demanding individual skills. Addressing this gap may 

provide valuable evidence for coaches and physical 

education instructors seeking to design psychological 

preparation programs that enhance technical 

performance in gymnastics. Accordingly, the present 

study was conducted to examine the relationship 

between competitive anxiety and balance beam 

performance among female students enrolled in 

gymnastics courses at the Faculty of Physical 

Education of the Hashemite University. 
Objectives 

The present study sought to achieve the following 

objectives: 

1. To assess self-reported physiological 

responses to anxiety among female 

gymnastics students at the Faculty of 

Physical Education and Sport Sciences, The 

Hashemite University, using a structured 

self-report questionnaire. 

2. To evaluate the level of balance beam 

performance among female gymnastics 

students. 

3. To examine the relationship between self-

reported physiological responses to anxiety 

and balance beam performance. 

4. To determine the predictive contribution of 

self-reported physiological responses to 

anxiety to balance beam performance among 

female gymnastics students. 
Research Questions 

1. What is the level of self-reported physiological 

responses to anxiety among female gymnastics 

students at the Faculty of Physical Education and 

Sport Sciences, The Hashemite University? 

2. What is the level of balance beam performance 

among female gymnastics students? 

3. Is there a statistically significant relationship 

between self-reported physiological responses to 

anxiety and balance beam performance among 

female gymnastics students? 

4. To what extent do self-reported physiological 

responses to anxiety predict balance beam 

performance among female gymnastics students? 

Methodology 

between self-reported physiological responses to 

anxiety and balance beam performance among 

female gymnastics students at the Faculty of Physical 

Education and Sport Sciences, The Hashemite 

University. 

The descriptive-correlational design was considered 

appropriate because it enables the investigation of 

naturally occurring relationships among study 

variables without manipulating the research 

environment. In addition to describing participants' 

levels of self-reported physiological anxiety 

responses and balance beam performance, this design 

allows the examination of both the relationship and 

the predictive contribution of self-reported 

physiological responses to anxiety to gymnastics 

performance. 

Importantly, the present study did not employ 

objective physiological measurements (e.g., heart rate 

variability, cortisol concentration, or other 

physiological biomarkers). Instead, physiological 

responses associated with anxiety were assessed 

using a structured self-report questionnaire designed 

to measure participants' perceived physiological 

symptoms experienced before and during balance 

beam performance. 

Study Population 

The study population consisted of all female students 

enrolled in the Gymnastics Course at the Faculty of 

Physical Education and Sport Sciences, The 

Hashemite University, during the second semester of 

the 2025/2026 academic year. According to official 

university records, the population comprised 50 

female students. 

Study Sample 
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A sample of 40 female students was selected using 

simple random sampling, representing approximately 

80% of the target population. 

To ensure equal opportunity for participation, the 

names of all eligible students enrolled in the 

gymnastics course were obtained from the official 

class roster. Each student was assigned an 

identification number, after which a computer-

generated random selection procedure was used to 

identify the participants included in the final sample. 

This procedure minimized selection bias and 

enhanced the representativeness of the sample. 
Because the target population was relatively small (N 

= 50), selecting 40 participants allowed the inclusion 

of the majority of eligible students while maintaining 

the random nature of the sampling process and 

providing an adequate sample for the descriptive and 

inferential statistical analyses employed in the study. 

Before conducting the main statistical analyses, the 

homogeneity of the participants was examined to 

ensure the comparability of the study sample. 

Descriptive  statistics were  calculated  for the 

participants'  demographic  and anthropometric 

characteristics, including age, height, weight, and 

body mass index (BMI). Independent-samples t-tests 

indicated no   statistically significant differences 

among participants in these characteristics (p > .05), 

confirming that the study sample was sufficiently 

homogeneous for subsequent analyses. 

 Table 1. Homogeneity of the Participants  
Variable Mean SD P-Value 

Age (Years) 19.63 0.82 0.462 

Height (cm) 165.85 5.71 0.538 

Weight (kg) 57.92 6.84 0.617 

BMI (kg/m2) 21.31 2.14 0.584 

 

Study Variables 

Self-Reported Physiological Responses to Anxiety 

This variable refers to participants' self-reported 

perceptions of physiological symptoms associated 

with anxiety experienced before and during balance 

beam performance. These responses were measured 

using the Self-Reported Physiological Responses to 

Anxiety Questionnaire, which includes four 

dimensions: 
• Cardiovascular responses 

• Respiratory responses 

• Neuromuscular responses 

• General physiological responses 

Dependent Variable 
Balance Beam Performance 

This variable refers to the level of technical 

performance demonstrated by each participant during 

the practical balance beam assessment, as evaluated 

by gymnastics specialists according to predetermined 

performance criteria. 

Operational Definitions 

Self-Reported Physiological Responses to Anxiety 

Self-reported physiological responses to anxiety are 

operationally defined as the total score obtained by a 

participant  on the Self-Reported Physiological 

Responses to Anxiety Questionnaire developed for 

the purposes of the present study. The questionnaire 

assesses participants' perceived  physiological 

symptoms accompanying anxiety during balance 

beam performance through self-report rather than 

direct physiological measurement. Higher scores 

indicate  greater  perceived  physiological 

manifestations of anxiety. 

Balance Beam Performance 

Balance beam performance is operationally defined 

as the score obtained by each participant on the 

practical balance beam performance assessment 

conducted by three gymnastics specialists. Higher 

scores indicate better technical performance. 

Study Instruments 

The study utilized two instruments to collect the 

required data: (1) the Self-Reported Physiological 

Responses to Anxiety Questionnaire, and (2) the 

Balance Beam Performance Assessment Form. The 

questionnaire used in the present study was developed 

following a comprehensive review of the relevant 

literature on competitive anxiety and sport performance. 

Items were adapted from previously validated instruments 

and modified to suit the characteristics of female 

university students enrolled in gymnastics courses. The 

preliminary version of the instrument was reviewed by 

specialists in sport psychology and physical education to 

ensure content relevance, clarity, and linguistic 

appropriateness before the final version was administered. 

Instrument One: Self-Reported  Physiological 

Responses to Anxiety Questionnaire 

To assess participants' self-reported physiological 

manifestations associated with anxiety, a structured 

questionnaire was developed after an extensive 

review of the literature in sport psychology, 

psychophysiology, anxiety, and gymnastics 

performance. The questionnaire was specifically 

designed  to  evaluate  participants'  perceived 
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physiological symptoms experienced before and 

during balance beam performance, rather than 

objective physiological responses measured through 

laboratory or biomedical procedures. 

Accordingly, the instrument assesses participants' 

subjective perceptions of physiological symptoms 

commonly associated with anxiety, including 

cardiovascular, respiratory, neuromuscular, and 

general physiological manifestations. 

Responses to Anxiety Questionnaire 

To assess participants' self-reported physiological 

manifestations associated with anxiety, a structured 

questionnaire was developed after an extensive 

review of the literature in sport psychology, 

psychophysiology, anxiety, and gymnastics 

performance. The questionnaire was specifically 

designed to evaluate participants' perceived 

physiological symptoms experienced before and 

during balance beam performance, rather than 

objective physiological responses measured through 

laboratory or biomedical procedures. 

Accordingly, the instrument assesses participants' 

subjective perceptions of physiological symptoms 

commonly associated with anxiety, including 

cardiovascular, respiratory, neuromuscular, and 

general physiological manifestations. 
Structure of the Questionnaire 

Table 2. Dimensions of the Self-Reported 

 Physiological Responses to Anxiety Questionnaire  

Dimension 
Number of 

Items 

Cardiovascular Responses 5 

Respiratory Responses 5 

Neuromuscular Responses 5 

General Physiological Responses 5 

Total 20 

Responses were recorded using a five-point Likert 

scale, ranging from 1 (Strongly Disagree) to 5 

(Strongly Agree). 

The total questionnaire score ranged from 20 to 100, 

with higher scores indicating higher levels of self-

reported physiological manifestations associated with 

anxiety during balance beam performance. 

Instrument Two: Balance Beam Performance 

Assessment 

Balance beam performance was evaluated using a 

practical assessment form developed in accordance 

with the learning outcomes of the gymnastics course 

and the accepted technical criteria of artistic 

gymnastics. 

The assessment rubric included five performance 

components: 

• Mount 

• Walking Skills 

• Balance Elements 

• Transitional Movements 

• Dismount 

The maximum attainable score was 20 points. 

Three gymnastics specialists independently evaluated 

each participant, and the participant's final 

performance score was calculated as the arithmetic 

mean of the three ratings. 

 Table 3. Performance Evaluation Rubric  
Performance 

Component 
Maximum Score 

Mount 2 

Walking Skills 4 

Balance Elements 4 

Transitional Movements 4 

Dismount 6 

Total Score 20 

 

Pilot Study 

A pilot study was conducted on 15 female students 

drawn from the study population but excluded from 

the final sample. 

The pilot study was conducted to: 

• evaluate the clarity of questionnaire items; 

• determine the average administration time; 

• examine the preliminary psychometric 

properties of the questionnaire; 
• estimate reliability coefficients; 

• identify potential procedural difficulties 

before implementing the main study. 

Based on the pilot study findings, several linguistic 

and organizational modifications were introduced to 

improve the clarity and comprehensibility of the 

questionnaire items. 
Validity of the Instruments 

Content Validity 

Content validity of the questionnaire and the 

performance assessment form was established 

through evaluation by eight university experts 

specializing in: 
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• Sport Psychology 

• Exercise Physiology 

• Measurement and Evaluation 

• Artistic Gymnastics 

The experts evaluated each item regarding its 

relevance, clarity, comprehensiveness, and suitability 

for measuring the intended construct. 

Items receiving less than 80% agreement were 

revised before the final administration of the 

questionnaire. 

Construct validity was examined using item-total 

Pearson correlation coefficients based on the pilot 

study data. 

The analysis demonstrated statistically significant 

positive correlations between each questionnaire item 

and its corresponding dimension, indicating 

satisfactory construct validity of the instrument. 
Internal Consistency Validity 

Correlations between each questionnaire dimension 

and the overall questionnaire score ranged from 0.68 

to 0.89, demonstrating satisfactory internal 

consistency among the questionnaire dimensions. 

Reliability of the Instruments 

Reliability of the Self-Reported Physiological 

Responses to Anxiety Questionnaire 

Internal consistency reliability was examined using 

Cronbach's Alpha coefficient. 

The obtained coefficients ranged from 0.81 to 0.87 

across the four questionnaire dimensions, while the 

overall questionnaire achieved a Cronbach's Alpha 

coefficient of 0.89, indicating good internal 

consistency reliability according to accepted 

psychometric standards. 

 Table 4. Cronbach’s Alpha Results  

Dimension 
Number of 

Items 

Cronbach’s 

Alpha 

Cardiovascular 

Responses 
5 0.84 

Respiratory 

Responses 
5 0.82 

Neuromuscular 

Responses 
5 0.87 

General 

Physiological 

Responses 

 

5 

 

0.81 

Overall 

Questionnaire 
20 0.89 

Inter-Rater Reliability 

To ensure consistency in evaluating balance beam 

performance, the scores assigned by the three 

gymnastics specialists were examined using the 

Intraclass Correlation Coefficient (ICC). 

The obtained ICC value was: 

ICC = 0.92 

This coefficient indicates excellent agreement among 

the evaluators, confirming the reliability of the 

practical performance assessment. 
Data Collection Procedures 

Data collection was conducted according to the 

following steps: 

1. Obtaining official approval from The 

Hashemite University. 

2. Coordinating with the gymnastics course 

instructor. 

3. Selecting participants through simple random 

sampling. 

4. Explaining the study objectives and 

procedures. 

5. Obtaining informed consent. 

6. Administering the Self-Reported 

Physiological Responses to Anxiety 

Questionnaire. 

7. Conducting the balance beam performance 

assessment. 

8. Recording and coding collected data. 

9. Entering data into SPSS Version 29 for 

statistical analysis. 
Statistical Analysis 

Data were analyzed using the Statistical PackSage for 

Social Sciences (SPSS Version 29). 
Descriptive Statistics 

• Means. 

• Standard Deviations. 

• Frequencies. 

• Percentages. 

• Minimum and Maximum Values. 

Validity and Reliability Statistics 
• Pearson Correlation Coefficients. 

• Cronbach’s Alpha Coefficients. 

• Intraclass Correlation Coefficient (ICC). 

Inferential Statistics 

To answer the study questions, the following 

analyses were employed: 

1. Pearson Product-Moment Correlation 

Coefficient. 

2. Simple Linear Regression Analysis. 

3. Coefficient of Determination (R²). 
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4. Significance Testing at α ≤ .05. 

Ethical approval 

Participation in the study was voluntary, and all 

participants provided informed consent before 

completing the questionnaire. Confidentiality and 

anonymity were maintained throughout the research 

process, and all procedures were conducted in 

accordance with the ethical principles governing 

research involving human participants. The study 

adhered to internationally recognized ethical 

standards governing research involving human 

participants. 

Participants were informed about: 

• The purpose of the study. 

• Voluntary participation. 

• Confidentiality of information. 

• Anonymity of responses. 

• The right to withdraw at any time without 

penalty. 

• All collected data were used exclusively for 

scientific research purposes. 

Conceptual Framework 

The study assumes that physiological anxiety 

responses influence technical performance on the 

balance beam. 
Self-Reported Physiological Responses to Anxiety 

• Cardiovascular Responses 

• Respiratory Responses 

• Neuromuscular Responses 

• General Physiological Responses 

Balance Beam Skill Performance 

This framework is grounded in psychophysiological 

theories suggesting that increased physiological 

arousal may affect attention, balance control, motor 

coordination, and ultimately skill execution during 

gymnastics performance. 

Statistical Analysis 
Data were analyzed using the Statistical Package for the 

Social Sciences (SPSS). Descriptive statistics (means and 

standard deviations) were calculated to describe the study 

variables. Pearson correlation coefficients were computed 

to examine the relationship between competitive anxiety 

and balance beam performance. Statistical significance 

was established at the 0.05 level. 

Result 

the results of the study according to the research 

questions. Descriptive and inferential statistical 

analyses were conducted using SPSS Version 29. 

Means, standard deviations, Pearson correlation 

coefficients, and simple linear regression analyses 

were employed to answer the study questions. 

Results Related to the First Research Question 

Research Question One 

What is the level of physiological responses 

associated with anxiety among female students 

enrolled in the gymnastics course at the Faculty of 

physical education and sport sciences at The 

Hashemite University? 

To answer this question, means and standard 

deviations were calculated for the dimensions of Self-

Reported Physiological Responses to Anxiety and for 

the overall questionnaire. 

Table 5. Means and Standard Deviations of Self-

Reported Physiological Responses to Anxiety 

Dimension Mean SD Level 

Cardiovascular 
Responses 

3.74 0.68 High 

Respiratory 
Responses 

3.58 0.71 Moderate 

Neuromuscular 
Responses 

3.81 0.65 High 

General 
Physiological 
Responses 

3.47 0.73 Moderate 

Overall Score 3.65 0.59 High 

 

The results indicate that the overall level of 

physiological responses associated with anxiety 

among female gymnastics students was high (M = 

3.65, SD = 0.59). The highest mean was observed for 

the neuromuscular responses dimension (M = 3.81), 

followed by cardiovascular responses (M = 3.74). 

These findings suggest that students experience 

noticeable physiological manifestations of anxiety 

during balance beam performance, particularly 

muscle tension, tremors, and increased heart rate. 

Research Question Two: What is the level of balance 

beam skill performance among female students 

enrolled in the gymnastics course at the Faculty of 

physical education and sport sciences at The 

Hashemite University? 

Means and standard deviations were calculated for 

the practical performance assessment scores. 
 Table 6. Balance Beam Skill Performance Scores   

Variable Mean SD Performance 
  Level  

 Balance  Beam  15.82  2.31  Good  
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 Performance  

The results reveal that participants demonstrated a 

good level of balance beam performance (M = 15.82 

out of 20, SD = 2.31). This finding indicates that the 

students possessed an acceptable level of technical 

proficiency in performing the required balance beam 

skills despite experiencing moderate to high levels of 

physiological anxiety. 

Research Question Three: what extent do 

physiological responses associated with anxiety 

predict balance beam skill performance among 

female gymnastics course students at The Hashemite 

University? 

To answer this question, Pearson Product-Moment 

Correlation coefficients were calculated between 

physiological anxiety responses and balance beam 

performance. 

Table 7. Pearson Correlation between Self-Reported 

Physiological Responses to Anxiety and Balance 

 Beam Performance  
 

Variable r Sig. 

Self-Reported Physiological 

Responses to  Anxiety × 
 Balance Beam Performance  

-0.62 0.001 

The results revealed a statistically significant 

negative relationship between physiological 

responses associated with anxiety and balance beam 

performance (r = -0.62, p < .01). 

This result indicates that higher physiological 

manifestations of anxiety were associated with lower 

levels of balance beam performance. The magnitude 

of the relationship can be considered moderate to 

strong according to Cohen’s criteria. 

Regression Analysis 

To determine the predictive contribution of 

physiological responses associated with anxiety to 

balance beam performance, a simple linear regression 

analysis was conducted. 
 Table 8. Summary of Regression Analysis  

 

Variable R R² F Sig. 

Self-Reported 

Physiological 

Responses to 
 Anxiety  

0.62 0.384 23.67 0.001 

The coefficient of determination (R² = .384) indicates 

that physiological anxiety responses explained 

approximately 38.4% of the variance in balance beam 

performance. 
Table 9. Regression Coefficients 

Self-Reported 

Physiological 

Responses to 
 Anxiety  

-1.42 -0.62 -4.87 0.001 

The regression coefficient was statistically significant 

(β = -0.62, p < .001), indicating that 

physiological anxiety responses significantly 

predicted balance beam performance. 

Specifically, an increase of one unit in 

physiological anxiety responses was associated with 

a decrease of approximately 1.42 points in 

balance  beam performance scores. 

The findings of the study can be summarized 

as follows: 

1. Female gymnastics students demonstrated 

a relatively  high  level  of 

physiological responses associated with 

anxiety during balance beam performance. 

2. Participants achieved a good level of 

technical performance on the balance beam. 

3. A    statistically    significant 

negative relationship  was  found 

between physiological anxiety responses 

and balance beam performance. 

4. Physiological responses associated with 

anxiety significantly predicted balance 

beam performance   and   accounted 

for approximately 38.4% of the variance 

in performance outcomes. 

5. Increased  physiological  manifestations 

of anxiety  were  associated  with 

reduced technical performance on the 

balance beam. 

Discussion 

Anxiety  and  balance  beam  performance 

among female students enrolled in the gymnastics 

course at the  Faculty  of  Physical  Education 

and Sport Sciences, The Hashemite University. 

The findings revealed that participants reported a 

high level of self-reported physiological responses 

associated with anxiety, demonstrated a good level 

of balance beam performance, and showed a 

statistically significant negative relationship 

between anxiety-related physiological symptoms 

and performance outcomes. Furthermore, regression 

analysis indicated that self-reported physiological 

responses to anxiety significantly predicted 

balance beam performance, explaining 38.4% of 

the variance in performance scores. 

Predictor B beta t Sig. 
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Regarding the first research question, the findings 

indicated that female gymnastics students 

experienced relatively high levels of self-reported 

physiological anxiety responses during balance beam 

performance. This finding can be explained by the 

specific psychological and motor demands associated 

with the balance beam apparatus, which requires 

precise postural control, continuous concentration, 

and accurate execution of complex skills on a narrow 

elevated surface. Performance situations involving 

evaluation, uncertainty, and perceived risk are known 

to activate physiological arousal responses through 

the autonomic nervous system, resulting in symptoms 

such as increased heart rate, muscular tension, 

respiratory changes, and heightened bodily awareness 

(Lehrer et al., 2020; Gronwald & Hoos, 2020). 

The higher scores observed in neuromuscular and 

cardiovascular responses suggest that participants 

particularly experienced symptoms related to muscle 

tension, body instability, and increased physiological 

activation during performance situations. These 

responses may reflect students’ concerns regarding 

maintaining balance, avoiding mistakes, and 

achieving satisfactory performance outcomes during 

practical evaluation. Previous research has indicated 

that gymnastic skills performed on the balance beam 

are associated with considerable psychological 

demands because athletes must regulate movement 

precision while managing fear of error and 

performance pressure (Cottyn et al., 2006). Similarly, 

Ritter et al. (2023) reported that balance beam 

performance under conditions involving perceived 

height and increased task demands may enhance 

psychological stress and influence movement 

behavior. 

The findings of the second research question showed 

that participants achieved a good level of balance 

beam performance despite reporting relatively high 

levels of physiological anxiety symptoms. This result 

suggests that the students possessed an adequate level 

of technical preparation and motor experience 

acquired through their gymnastics course, enabling 

them to successfully execute the required skills. In 

educational settings, students may develop technical 

competence through repeated practice, instructor 

feedback, and familiarity with performance 

requirements, which may partially compensate for the 

negative effects associated with anxiety. 

This finding is also consistent with the theoretical 

perspective of the Yerkes–Dodson law, which 

proposes that the relationship between arousal and 

performance follows an inverted-U pattern, where 

moderate levels of arousal may enhance attention and 

readiness, whereas excessive arousal may impair 

performance, particularly in complex motor tasks 

(Yerkes & Dodson, 1908; Hanin, 2000). Therefore, 

the presence of anxiety-related physiological 

activation does not necessarily indicate poor 

performance; rather, the effect may depend on the 

intensity of arousal and the individual's ability to 

regulate psychological responses. 

The most important finding of the present study was 

the significant negative relationship between self-

reported physiological responses to anxiety and 

balance beam performance. Specifically, students 

who reported higher levels of physiological anxiety 

symptoms tended to achieve lower performance 

scores. This finding supports previous theoretical 

perspectives in sport psychology indicating that 

excessive anxiety and physiological activation may 

interfere with optimal motor execution by reducing 

attentional efficiency and disrupting movement 

regulation (Eysenck et al., 2007; Wilson et al., 2019; 

Bisagno, 2019). 

One possible explanation for this relationship is that 

heightened physiological anxiety responses may 

increase internal attention toward bodily sensations, 

such as muscle tension, rapid breathing, or increased 

heart rate, thereby reducing the attentional resources 

available for controlling technical aspects of 

performance. Balance beam execution requires 

continuous monitoring of body position, timing, 

coordination, and postural adjustments. Excessive 

physiological activation may therefore compromise 

movement accuracy and increase the likelihood of 

technical errors. 

Additionally, increased neuromuscular tension may 

negatively influence movement fluidity and postural 

stability. Successful balance beam performance 

depends on accurate regulation of force production, 

body alignment, and coordination between different 

muscle groups. Excessive muscle activation may 

reduce movement efficiency and interfere with 

precise balance control. This interpretation is 

supported by Small and Neptune (2024), who 

emphasized the importance of neuromuscular 

coordination and dynamic postural control in 

successful balance beam performance. 

The regression analysis further demonstrated that 

self-reported  physiological  anxiety  responses 
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significantly predicted balance beam performance 

and accounted for 38.4% of the variance in 

performance outcomes. This finding highlights the 

importance of considering psychological and 

psychophysiological factors within gymnastics 

education. Although technical skills, physical 

abilities, and previous experience remain essential 

determinants of gymnastics performance, anxiety-

related physiological responses represent an 

important factor that may contribute to differences in 

students’ performance outcomes. 

The predictive contribution observed in the present 

study is consistent with previous research 

emphasizing the role of autonomic regulation and 

psychophysiological states in athletic performance. 

Urzeală et al. (2020) identified heart rate variability 

as an important indicator related to performance 

capacity in rhythmic gymnastics, while Ribeiro et al. 

(2022) reported associations between competitive 

anxiety, physiological stress responses, and athletic 

performance. Furthermore, Gronwald and Hoos 

(2020) highlighted the role of autonomic nervous 

system regulation in athletes’ adaptation and 

performance readiness. 

The current findings also have practical implications 

for university gymnastics instruction. Since self-

reported physiological anxiety responses were 

associated with lower balance beam performance, 

gymnastics instructors may benefit from integrating 

psychological preparation strategies alongside 

technical training. Previous intervention studies have 

demonstrated that self-regulation approaches, 

including relaxation training, breathing techniques, 

and heart rate variability biofeedback, may improve 

autonomic regulation and psychological control 

during performance situations (Pagaduan et al., 2020; 

Pagaduan et al., 2021; Lehrer et al., 2020). 

Overall, the present study contributes to the 

understanding of psychophysiological factors 

influencing gymnastics performance among 

university students. Unlike previous research that has 

focused mainly on elite competitive athletes, this 

study highlights the relevance of anxiety-related 

physiological responses within educational 

gymnastics contexts. The findings suggest that 

improving students’ ability to regulate physiological 

anxiety symptoms may represent an important 

component of gymnastics education and may support 

enhanced technical performance and psychological 

readiness. 

Conclusions 

Based on the findings of the study, the following 

conclusions can be drawn: 

1. Female students enrolled in the gymnastics 

course experienced relatively high levels of 

physiological responses associated with 

anxiety during balance beam performance. 

2. The participating students demonstrated a 

generally good level of balance beam skill 

performance. 

3. Physiological responses associated with 

anxiety were significantly and negatively 

related to balance beam performance. 

4. Increased physiological manifestations of 

anxiety were associated with lower levels of 

technical performance on the balance beam. 

5. Physiological anxiety responses significantly 

predicted balance beam performance and 

explained a meaningful proportion of 

performance variance. 

Psychophysiological factors represent an important 

determinant of gymnastics performance among 

female university students. 
Recommendations 

Based on the findings and conclusions of the study, 

the following recommendations are proposed: 

1. Integrate psychological skills training 

programs into gymnastics courses to help 

students manage anxiety during practical 

performance situations. 

2. Incorporate relaxation techniques, breathing 

exercises, and self-regulation strategies into 

gymnastics instruction to reduce 

physiological manifestations of anxiety. 

3. Utilize heart rate variability monitoring and 

biofeedback interventions to enhance 

students’ psychophysiological readiness and 

performance. 

4. Provide students with simulated assessment 

experiences to improve confidence and 

reduce anxiety associated with formal 

evaluations. 

5. Encourage gymnastics instructors to address 

psychological as well as technical aspects of 

performance during training sessions. 

6. Conduct future studies examining additional 

psychological variables such as self-

confidence, perceived competence, 

attentional focus, and emotional regulation in 

relation to gymnastics performance. 
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7. Replicate the study using larger samples and 

different age groups to enhance the 

generalizability of the findings. 

8. Investigate the effectiveness of intervention 

programs designed to reduce physiological 

anxiety responses and improve balance beam 

performance among university students. 
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