Sports. Psychol. 2024, 16(1): 46-56, doi: 10.48308/mbsp.2022.228965.1168

Sports Psychology

Journal homepage: https://mbsp.sbu.ac.ir

Original Article

Effect of a series of Biofeedback Interventions on Psychological Skills among
Teenagers
Nazin Behaein', AliReza Farsi** | Elizabeth A. Franz®, Mariusz Lipowski’

1. Ph.D Student, Faculty of Sport Science and Health, Shahid Beheshti University, Tehran, Iran.
2. Professor, Faculty of Sport Science and Health, Shahid Beheshti University, Tehran, Iran.
3. Action Brain and Cognition Lab, Department of Psychology, University of Otago, Dunedin, New Zealand.
4. Faculty of Social and Humanities, WSB Merito University Gdansk, Gdansk, Poland.

Received: 08/05/2023, Revised: 27/09/2023, Accepted: 06/11/2023
Abstract

Purpose: The primary aim of this study was to investigate the impact of a series of biofeedback
interventions on the psychological skills of teenagers.

Methods: This study utilized a semi-experimental design with two experimental and control
groups. The study population consisted of teenagers aged 14 to 18 in district one of Tehran. A
sample of 20 teenagers (10 girls and 10 boys) were selected and randomly assigned to either the
biofeedback group or the control group. The Ottawa Mental Skills Assessment Tool (OMSAT-3)
was used to assess participants' psychological characteristics.

Results: The results indicated that all three effects of stage, group, and interaction were statistically
significant. Refocusing results showed significant effects of stage and interaction, but not group.
Stress control results showed significant effects of stage, group, and interaction.

Conclusion: The findings revealed that the experimental group exhibited significantly higher
psychological skills compared to the control group. Therefore, incorporating biofeedback exercises
may serve as an effective complementary approach to enhance psychological performance.

Keywords: Biological Feedback, Psychological Skills, Teenagers
* Corresponding Author: AliReza Farsi, Tel: +98-9124471778, E-mail: ar.farsi@gmail.com

How to Cite: Behaein, N., Farsi, A., Franz, E., Lipowski, M. Effect of a series of Biofeedback Interventions on the
Psychological Skills among Teenagers. Sports Psychology, 2024; 16(1): 46-56. In Persian

Copyright: © 2023 by the authors. Submitted for possible open access publication
® under the terms and conditions of the Creative Commons Attribution (CC BY)
license (https://creativecommons.org/licenses/by/4.0/).


https://doi.org/10.48308/mbsp.2022.228965.1168
mailto:ar.farsi@gmail.com
https://orcid.org/0000-0002-2086-6632
https://orcid.org/0000-0002-8389-7006
https://mbsp.sbu.ac.ir/?lang=en

Effect of a series of Biofeedback Interventions on Psychological ... 47

Extended Abstract
Background and Purpose

The ability of an elite athlete to control their
mind and be prepared for competition is
crucial for their success. Top athletes who
exhibit focus, self-confidence, and higher
mental efficiency are less prone to emotional
disturbances and demonstrate a high level of
performance. Research has shown that
neglecting psychological skills has led to
poor performance among certain groups of
athletes. In fact, performance is closely
related to mental control. Therefore,
researchers have endeavored to explore
training  methods that have more
psychological aspects, alongside physical
exercise, to improve motor performance and
enhance their psychological skills. In many
sports, athletes are simultaneously exposed to
motor and cognitive challenges. For example,
during a table tennis match, an individual
must focus on the opponent's body
movements, track the trajectory of the
approaching ball, and simultaneously position
themselves correctly to return the ball
successfully.  This  requires  optimal
psychological skills such as attention,
memory, prediction, and decision-making, in
addition to physical and technical readiness.
As mentioned above, biofeedback training
exercises have recently garnered attention
from researchers and coaches as a new
training method. Numerous studies have
demonstrated the effectiveness of these
methods on athletic performance and the
enhancement of athletes' psychological skills.
However, due to the novelty of these
methods, further research is needed on the
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foundational athletic and psychological skills
of adolescents. Therefore, the current study
aims to answer the question of how a period
of biofeedback interventions affects the
psychological skills of teenagers.

Materials and Methods
This study is a semi-experimental study using

a pre-test, post-test design with control and
experimental groups. A total of 20
adolescents aged 14 to 18 were selected
through convenience sampling and randomly
assigned to two groups of 10: biofeedback
(mean age 16.33+1.16) and control (mean age
17.1£1.30). All participants were right-
handed based on the Edinburgh Handedness
Inventory questionnaire. After necessary
coordination, the parents were informed
about the research and assured that the
experimental methods used posed no risk to
their children. Consent forms were obtained
for their children's participation in the study.
Following necessary coordination and
random group assignment, an introductory
and explanatory session was held for all
participants at the beginning of the study. The
researcher familiarized all participants with
the procedures and scheduled their presence
in the sports hall for data collection. The day
after the introductory session, the pre-test was
conducted where all participants performed
20 forehand table tennis shots in 4 blocks of 5
attempts each without any instructions or
feedback from the coach, and their scores
were recorded. Subsequently, using the
Ottawa mental skills assessment tool-3
questionnaire, including focusing, refocusing,
and stress control were evaluated.
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Results

Results of the analysis of variance composite
test for focusing component showed
significant effects of stage (P=0.001,
n2=0.78), group (P=0.005, m2=0.36), and
interaction (P=0.001, n2=0.67). Further
follow-up with paired t-tests indicated a
significant increase in focus for the
experimental group from pre-test to post-test
(P=0.001), while the control group showed no
change (P=0.29). Independent t-tests at the
post-test stage showed a significant higher
focus for the biofeedback group compared to
the control group (P=0.001), while no
significant difference was found between the
groups at the pre-test stage (P=0.17). Results
of the composite analysis of variance test for
refocusng component showed significant
effects of stage (P=0.001, n2=0.66) and
interaction (P=0.001, n2=0.57), but no
significant effect of group (P=0.92,
n2=0.001). Further paired t-tests revealed a
significant improvement in focus retrieval for
the experimental group from pre-test to post-
test (P=0.001), while the control group
showed no change (P=0.43). Independent t-
tests showed no significant difference
between the research groups at the pre-test
and post-test stages. Results of the composite
analysis of variance test for stress control
component showed significant effects of
stage (P=0.001, 1n2=0.48), group (P=0.04,
n2=0.20), and interaction  (P=0.005,
12=0.36). Paired t-tests indicated a significant
decrease in stress response for the
experimental group from pre-test to post-test
(P=0.001), while the control group showed no
change (P=0.29). Independent t-tests at the
post-test stage showed a significantly lower
stress response for the biofeedback group
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compared to the control group (P=0.007),
while no significant difference was found
between the groups at the pre-test stage.

Conclusion
This study aimed to investigate the effects of

a period of biofeedback interventions on the
psychological skills. The results related to
performance and psychological variables are
discussed below. The results regarding
psychological skills showed significant
improvements in focus, focus retrieval, and
stress variables for all three biofeedback
groups after the interventions, consistent with
the findings of Kamran-Mehr et al. (3).
Explaining the positive effects of
biofeedback, it can be said that this method
improves self-awareness of the body through
heart rate feedback and abdominal relaxation,
leading to quicker decision-making and
reduced anxiety.
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1. Biofeedback
2. OMSAT-3

3. Focusing

4. Refocusing
5. Stress control
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