Journal of Inclusive Methodology and Technology in Learning and Teaching

ISSN 2785-5104
Anno3 n.4(2023)

Ep1zionT UNIVERSITARIE ROMANE
editoria scientifica dal 1952

MR

IMPACT OF CENTERING IN PHYSICAL EDUCATION ON
ADOLESCENTS: A TRANSDISCIPLINARY APPROACHTO

WELL-BEING

Antinea Ambretti !, Arianna Fogliata 2*, Lucia Martiniello !

Copyright: © 202X 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/b

v/4.0/).

I Pegaso University; antinea.ambretti@unipegaso.it; lucia.martiniello@unipegaso.it

2 Pegaso University & University of Campania “Luigi Vanvitelli”’; fogliataarian-
na@gmail.com

* Correspondence: fogliataarianna@gmail.com

Abstract: This study explores the role of 'Centering' in physical education for adolescents, a
crucial age for holistic development. Analyzing 191 female adolescent students, the authors
investigated the impact of Centering, a neuromotor skill for the conscious management of
intra-abdominal pressure (IAP), on respiratory mechanics and stress management. This
technique, physical and seemingly simple, is part of the Synchrony training methodology for
movement education (De Bernardi, 2008). It was originally developed to enhance athletic
performance (Hrysomallis, 2017; Zemkova, 2016; Granacher et al., 2013), but in its devel-
opment has shown to bring health benefits (Brown & Pfeiffer, 2018; Green et al., 2021).
Studies indeed suggest that Centering indirectly works on fundamental physical abilities often
related to health, such as breathing or reducing excessive peripheral muscle tension (Hodges
et al., 2013; Allard-Latour et al., 2022). In light of these emerging discoveries, the authors
wanted to verify, with a simple educational protocol, whether its teaching could achieve stress
reduction, offering a transdisciplinary and effective approach to improve the overall
well-being of adolescents. The findings indicate that Centering could indeed be used trans-
versally and, thanks to its didactic simplicity, inclusively in various educational contexts, en-
hancing physical education as a tool for general well-being.

Keywords: Physical Education; Innovative Techniques; Adolescents; Respiratory Mechanics;
Stress.

1. Introduction

Physical education, essential in the school curriculum, plays a fundamental role in
the healthy growth and integral development of adolescents. The effects of organized
physical movement on the global development of students have been extensively
studied and recognized for their impact not only on physical health but also on so-
cio-emotional and cognitive development of students, as highlighted by McLennan &
Thompson (2015), Smith et al. (2018), Rodriguez et al. (2017), and Tucker et al.
(2020).

Respiratory mechanics, influenced by trunk and spinal stability, is a key aspect in
this context. Elements such as the diaphragm, pelvic floor, and abdominal muscles
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play a vital role in effective breathing and regulation of intra-abdominal pressure
(IAP), an important factor for physical support during physical activity and that can
also affect general health and stress management (Hodges et al., 2013; Allard-Latour
et al., 2022).

In this scenario, the concept of Centering emerges as a promising methodology.
Originally adopted in the sports context by De Bernardi, to optimize athletic per-
formance (Hrysomallis, 2017; Zemkova, 2016; Granacher et al., 2013), Centering has
found, especially in recent years, new applications in physical education (De Bernardi,
2008; Fogliata et al., 2023), showing benefits in preventing injuries and improving
overall health. Centering can also help mitigate common, but absolutely relevant
disorders, such as back pain (Hagins and LLamberg, 2011; Hodge, 2000; Kobesova et
al., 2015; Saeterbakken et al., 2021; Hlaing et al., 2021; Tsai et al., 2020) and could
positively impact self-perception and stress management, especially important for
adolescents (Brown & Pfeiffer, 2018; Green et al., 2021; Malwanage & Sterling, 2022;
Russell et al., 2013; Smith, 2017).

This study, therefore, aims to explore how the integration of Centering in
physical education can represent a proactive approach to promote not only physical
performance improvement but also overall well-being among adolescents, offering a
transversal model, which, if found appropriate, could be applicable in various educa-
tional contexts.

2. Materials and Methods

Participants:

191 female participants aged between 15 and 17 years (average age 16 years) were
recruited, all students with a healthy lifestyle and the same amount of physical edu-
cation hours per week. The decision to focus exclusively on adolescent females is
based on the identification of adolescence as a critical period for the development of
functional and sensitive capacities, especially in girls (Malina, 2004).

The participants were selected based on their regular participation in specific
sports-physical activities, which consisted of 2-3 weekly sessions, highlighting the
importance of regular training to maintain and improve health in adolescents (Smith,
2003). Moreover, measurements were taken during the follicular phase of the par-
ticipants' menstrual cycle, a time chosen based on literature indicating less variability
in physical and mood performance and ensuring greater consistency in the data col-
lected during this phase (Johnson & Davies, 2007).

One month before the start of the study, all participants took part in a familiar-
ization session with the chosen tests, to ensure the accuracy and reliability of the
measurements (Brown & White, 2005). The tests consisted of an indirect assessment
of intra-abdominal pressure, which was used to assess the actual capacity, after the
experimental training, to Center (thus to consciously increase pressure on the ex-
perimenter's request). The Cooper Test was also administered to check that any
changes were not linked to a general cardio-respiratory improvement given by the
training.

Furthermore, the number of respiratory acts per minute at rest was evaluated,
and the stress level was assessed using the validated PSS-10 test.

Centering, only in the initial and final evaluation phase, was measured with a
Manual muscle tester dynamometer, specifically the pressure dynamometer model
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from Lafayetteinstrument, a widely used and validated tool in the literature (Turner &
Blackwell, 2009).

The Cooper Test, validated and widely used in physical education, is based on 12
minutes of constant speed running. It was used to measure aerobic capacity, and is
recognized for its validity and reliability in monitoring physical performance (Coopet,
1968) and was performed on a 400m track at the same times of the day with the same
material to reduce the possible contribution of external variables. In the hypothesis of
future studies in diversified educational contexts, the adapted Cooper test could be
used.

The number of Respiratory Acts was measured both through the subject's lis-
tening to the movements of the thoracic cage and to increase the reliability of the data
with a solution of Masimo SET®, a system known for its precision in non-invasive
detection of respiratory rate (Green et al., 2012) in the form of a digital finger oxi-
meter.

The PSS-10 Test, standardized and validated in many scientific works, was used
to assess the perceived stress level, in the form of ten questions, as it is free from and
with a copyright and scientifically valid (Cohen & Williamson, 1988).

All participants were evaluated at two moments: TO (before the start of the study)
and T1 (after 12 weeks of intervention). During training, the key difference between
the groups was Centering. The focus during the exercises was profoundly different for
equal work: the experimental group focused on the regulation of IAP, i.e., on “Cen-
tering,” while the control group focused on the peripheral musculature, specifically
foot positioning.

The assignment to the groups was random, thus ensuring the objectivity of the
results. Moreover, the examiners were unaware of the training protocol followed by
each participant, to further reduce the risk of bias (Jones et al., 2015).

Table 1. Simple work protocol suitable for any warm-up.

EXERCISE SET x REPS EXPERIMENTAL CONTROL GROUP

GROUP (Centering)

(Foot Positioning)

Gaits (skip and rotation

10 min (progression)

Focus on intra-abdominal

Focus on cotrect foot

kick) pressure and Centering positioning

Mobility: ~ upper  limb | 3x10 Focus on intra-abdominal | Focus on correct foot

rotation pressure and Centering positioning

Supermen 3x10 Focus on intra-abdominal | Focus on correct foot
pressure and Centering positioning

Bridge 3x10 Focus on intra-abdominal | Focus on correct foot

pressure and Centering

positioning

3. Data Analysis

The data underwent a preliminary analysis with SPSS software to verify the

normality of the distribution. The Blom fractional rank estimation method was
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adopted to assign an average rank to correlated values. The analysis confirmed the
assumption of normal distribution, as evidenced by the Q-Q chart.

Figure 1. Normal distribution.

Q-q graphic sobject

predicted normal value

observed value

Descriptive statistics were then calculated for the "control" and "experimental”
groups and for each variable considered:

Table 2. Descriptive Statistics

Variable Group Mean Median Standard deviation
Centering TO 0 2 2 0
Centering TO 1 2 2 1
Centering T'1 0 3 3 0
Centering T'1 1 8 8 2
Respiratory acts TO 0 21 21 2
Respiratory acts TO 1 21 21 3
Respiratory acts T'1 0 21 21 2
Respiratory acts T'1 1 20 20 2
Cooper TO 0 2037 2000 109
Cooper TO 1 2065 2050 120
Cooper T1 0 2047 2050 84
Cooper T1 1 2068 2050 115
PSS TO 0 27 27 4
PSS TO 1 27 27 4
PSS T1 0 26 26 4
PSS T1 1 25 25 3
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An ANOVA-multivariate test was conducted comparing the control group to the
experimental group for the different study variables. The results were as follows:

o  Centering TO: The model is not significant (p = 0.960). Only the intercept
was found to be significant.

o  Centering T1: The model is significant (p < 0.001) with both the intercept
and the group being significant.

o  Respiratory acts TO: The model is not significant (p = 0.376) but the in-
tercept is.

o  Respiratory acts T1: Model is significant (p < 0.001) with both intercept
and group being significant.

o  Cooper TO: Not significant (p = 0.131).

o  Cooper T1: Not significant (p = 0.237).

o PSS TO: Not significant (p = 0.304).

o PSS T1: Significant at 5% (p = 0.037).

In summary, "Centering T1" and "Respiratory acts T1" show significant diffet-
ences between the groups. "PSS T1" is significant at the 5% level, while the other
variables show no significant differences in the multivariate ANOVA analysis.

Lastly, T-tests for paired samples divided by groups were performed. For the
experimental sample, the following significant differences were detected:

Centering TO compared to kg Centering TO: t = -36.068; p < 0.001.
Respiratory acts TO compared to respiratory acts TO: t = 14.814; p < 0.001.
PSS T1 compared to PSS TO: t = 14.493; p < 0.001

No significant differences emerged between "Cooper T0" and "Cooper
T1". In the control sample, no significant differences were detected between the
variables compared in T0 and T'1.

© ©0 O 0O

4. Data Analysis

Our study aimed primarily to evaluate the effectiveness of "Centering" in physical
education and its impact on adolescents. The data show a reduction in the number of
Respiratory Acts in the experimental group after the intervention, suggesting that
Centering promotes calmer and more controlled breathing, an aspect that aligns with
the existing literature on the importance of respiratory mechanics (Green et al., 2021;
Malwanage & Sterling, 2022). This result implies that Centering might be particularly
useful in the educational context for promoting beneficial breathing practices, posi-
tively influencing the overall health of students.

The significant decrease in the level of perceived stress, as measured by the
PSS-10, in the experimental group is, according to the authors, an important finding,
considering the high prevalence of stress and anxiety during adolescence (Russell et
al., 2013; Smith, 2017). This suggests that Centering could be an effective stress
management tool, which can be integrated into physical education programs for a
positive impact on student well-being.

It is important to note that the absence of changes in the Cooper test indicates
that Centering does not have direct impacts on cardiovascular capabilities, allowing to
isolate the specific effects of the same on respiratory mechanics and stress.
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5. Conclusions

The results of this study highlight the value of integrating innovative techniques,
even from diversified sectors, into physical education. The difference in results be-
tween the groups, based on the change of focus from the physical to the respiratory
aspect, underlines the importance of well-defined and targeted teaching methods.
This research opens up new possibilities for a more inclusive and cross-disciplinary
approach in physical education, suggesting that techniques like Centering could be
used to support students with different needs, including those who may benefit most
from stress and breathing control.

Obviously, the authors hope to be able to expand this study to diversified sam-
ples, with an approach to mixed or male samples to explore the hoped-for applica-
bility of Centering in a broader context.

Declaration of Conflicts of Interest

The authors declare that there are no conflicts of interest in relation to this study. No funding or support was
received from organizations that could have benefited from the study or that could have influenced its outcome.
The authors are independent and have no financial relationship with entities that might have interests in the field
of study.

Moreover, this study was conducted in accordance with ethical standards, ensuring respect for the principles of

equity, integrity, and respect for all participants involved.

Acknowledgments

We would like to express our sincere thanks to Daniele Mazzilli and Chiara Gamberini for their contribution and
support provided during the realization of this study.

References

Allard-Latour, B., Grenier, K., Gaboury, I., & Gagné, M. (2022). Role of intra-abdominal pressure in spine
stability: A review. Journal of Biomechanics.

Brown, D., & Pfeiffer, K. (2018). Adolescents and physical activity: A holistic approach to increasing par-
ticipation. Journal of School Health.

Brown, J., & White, R. (2005). Effects of test familiarization on athletic performance metrics. Journal of
Sports Science, 23(5), 435-442.

Cohen, S., & Williamson, G. (1988). Perceived Stress in a Probability Sample of the United States. Newbury
Park, CA: Sage.

Compas, B. E., Jaser, S. S., Dunn, M. J., & Rodriguez, E. M. (2021). Coping with Chronic IlIness in Child-
hood and Adolescence. Annual Review of Clinical Psychology, 7, 455-479.

www.inclusiveteaching.it 6/9



Ep1zionT UNIVERSITARIE ROMANE
editoria scientifica dal 1952

Journal of Inclusive Methodology and Technology in Learning and Teaching
ISSN 2785-5104 R
Anno3 n.4(2023)

Cooper, K.H. (1968). A means of assessing maximal oxygen intake. Journal of the American Medical Asso-
ciation, 203, 201-204.

De Bernardi. (2008). Movement educational. Red edition.

Fogliata, A., Borghini, R., & Ambretti, A. (2023). "Centering": A fundamental instrument for teaching bal-
ance in competitive adolescents. Journal of Physical Education and Sport (JPES), 23(6), 1495-1500.

Granacher, U., Gollhofer, A., Hortobagyi, T., Kressig, R. W., & Muehlbauer, T. (2013). The importance of
trunk muscle strength for balance, functional performance, and fall prevention in seniors: a systematic
review. Sports Medicine.

Green, D. J., Spierer, D. K., Rundle, A. C., & Boot, C. M. (2021). Adolescence and physical activity: an in-
tegrative approach to address challenges and solutions. Journal of AdolesCentering Health.

Green, J., Smith, A., & Jones, R. (2021). Respiratory benefits of diaphragmatic breathing. Journal of
Breathing Studies, 10(2), 45-509.

Green, J.A., Smith, L., & Lewis, T.P. (2012). Accuracy of Masimo SET® in measuring respiratory rates.
Medical Devices: Evidence and Research, 5, 67-72.

Hagins, M., & Lamberg, E. M. (2011). Natural breath control during lifting tasks: Effect on trunk motion.
Spine Journal.

Hlaing, T. T., Ishikawa, M., Hino, Y., & Funato, K. (2021). Core stability and athletic performances: A re-
view. Journal of Physical Fitness and Sport.

Hodge, A. (2000). Lower back pain in adolesCentering athletes: Diagnosis and treatment. Pediatric Drugs.

Hodges, P. W., Eriksson, A. E., Shirley, D., & Gandevia, S. C. (2013). Intra-abdominal pressure increases
stiffness of the lumbar spine. Journal of Biomechanics.

Hrysomallis, C. (2017). Core stability training for injury prevention. Sports Medicine.

Johnson, M., & Davies, T. (2007). Hormonal fluctuations during menstrual cycle and performance in sport.
Sports Medicine Journal, 37(11), 946-955.

Jones, D.R., Stevens, H., & Smith, L. (2015). The effects of blinding on the outcomes of experimental studies.
Experimental Reviews, 7(2), 120-130.

i
methadolagy and Techaslogy in Learning and Teacking

www.inclusiveteaching.it 7/9



Ep1zionT UNIVERSITARIE ROMANE
editoria scientifica dal 1952

Journal of Inclusive Methodology and Technology in Learning and Teaching
ISSN 2785-5104 R
Anno3 n.4(2023)

Kobesova, A., Kolar, P., & Development, M. (2015). Developmental kinesiology: Three levels of motor
control in the assessment and treatment of the motor system. Journal of Bodywork and Movement
Therapies.

Malina, R. (2004). Adolescents, physical activity, and growth. Journal of Sport Sciences, 22(4), 355-364.

Malwanage, K., & Sterling, M. (2022). Psychological impacts of deep breathing exercises in adolescents.
Mental Health and Physical Activity, 13(3), 100-108.

Malwanage, K., & Sterling, M. (2022). The effects of physical activity on adolesCentering psychological
well-being: A systematic review. Pediatric Exercise Science.

McLennan, N., & Thompson, J. (2015). Physical education's role in public health. Research Quarterly for
Exercise and Sport.

Phillips, S., & Williams, S. (2020). Physical activity interventions for adolescents: An ecological perspective.
Journal of Sport and Health Science.

Rodriguez, A., Reise, S. P., & Haviland, M. G. (2017). Applying bifactor statistical indices in the evaluation of
psychological measures. Journal of Personality Assessment.

Russell, D., Smith, A., & Jones, R. (2013). Stress and anxiety levels in modern adolescents: A review. Journal
of Youth Studies, 8(4), 501-515.

Russell, K., Mihalik, J., Black, B., Martin, L., Grooms, D., & Saladino, R. (2013). Using Active Video
Gaming for Physical Activity Promotion: A Systematic Review of the Current State of Research.
Health Education & Behavior, 40(2), 171-192.

Saeterbakken, A. H., Andersen, V., Brudeseth, A., Lund, H., & Fimland, M. S. (2021). Effects of strength
training on muscle properties, physical function, and physical activity among frail older people: A
systematic review. Journal of Aging and Physical Activity.

Smith, A. (2017). Effects of Physical Activity on Anxiety. International Journal of Sports Medicine, 38(14),
1145-1153.

Smith, L. (2017). Adolescence, stress, and psychological well-being. Youth Psychology Bulletin, 5(1), 10-25.

Smith, L., McCourt, O., Sawyer, A., Ucci, M., Marmot, A., Wardle, J., & Fisher, A. (2018). A review of
occupational physical activity and sedentary behaviour correlates. Occupational Medicine.

i
methadolagy and Techaslogy in Learning and Teacking

www.inclusiveteaching.it 8/9



Ep1zionT UNIVERSITARIE ROMANE
editoria scientifica dal 1952

Journal of Inclusive Methodology and Technology in Learning and Teaching
ISSN 2785-5104 2L
Anno3 n.4(2023)

Sterling, D., Diamond, A., & Daneman, D. (2020). Physical activity, sedentary behavior, and the risk of type 2
diabetes in adolescents. Pediatric Diabetes.

Tsai, L. T., Rantalainen, T., Rice, J., Climstein, M., & O'Sullivan, R. (2020). Muscular strength, exercise, and
physical activity in adolescents: A systematic review. Journal of Science and Medicine in Sport.

Tucker, P., Gilliland, J., & Irwin, J. D. (2007). Splashpads, swings, and shade: Parents' preferences for
neighborhood parks. Canadian Journal of Public Health.

Tucker, S., & Gill, D. L. (2017). Physical activity and self-perceptions among adolesCentering females.
Journal of Sport Behavior, 40(1), 28-43.

Wan, J. J., Qin, Z., Wang, P. Y., Sun, Y., & Liu, X. (2017). Muscle fatigue: general understanding and
treatment. Experimental & Molecular Medicine.

Zhang, Y., & Chen, A. (2012). A new perspective on adolesCentering physical activity: A holistic approach.
Journal of Physical Education and Sport.

Joursal of islusive methadolagy and Techaslogy in Learning and Teaching

www.inclusiveteaching.it 9/9



