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Learning in the Ocean: The Impact of Freediving
Experiences on Environmental Awareness and
Sustainable Actions

Yu-Yun Hsu

In-service Master's Program, Fu Jen Catholic University

Abstract

Purpose:Freediving is a form of underwater activity in which participants dive
without any breathing apparatus, relying solely on a single breath. Its nature
ranges from casual recreational practice to an extreme sport that challenges
human depth limits. In recent years, freediving has grown in popularity due to
its environmental friendliness, minimal equipment requirements, the unique
opportunity it provides to experience the underwater world intimately, and its
therapeutic quality that combines physical, mental, and spiritual training.
Compared with scuba diving, which requires heavy gear, freediving offers a freer,
quieter, and more intimate encounter with marine life, making it a popular sport
and leisure activity. Grounded in the theories of experiential education and
environmental education, this study explores how freediving courses can
promote marine conservation awareness and foster sustainable behavior.
Method:This study adopted a qualitative interview approach, inviting ten
participants who had completed a freediving training course to take part in in-
depth interviews.

Results:The findings revealed that (1) participants’ authentic sensory
experiences of the marine environment during dives fostered emotional
connections to ecological issues; (2) breath control practiced in freediving
enhanced participants’ awareness of the relationship between themselves and the
natural environment; and (3) most respondents demonstrated a willingness to
engage in pro-environmental actions after the course, such as reducing plastic
use and participating in beach cleanups.

Conclusion:The study suggests that freediving can be incorporated into
environmental and outdoor education curricula to cultivate students’ ecological
literacy and sustainable thinking. By “diving into the ocean,” learners can engage

27




in a meaningful experiential process that deepens their understanding of the
interrelationship between self and environment.
Keywords:Freediving, Experiential Education, Environmental Education

Corresponding Author:Yu-Yun Hsu Contact Number:0928239019

Email: sidneyl16688@gmail.com
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The Relationship between BMI, Body Composition
and Cognitive Function in Predicting Health

Outcomes: An Exploratory Study

Yu-Lun Chen®?, Wei-Kuang Liang®°, Chi-Hung Juan®®
nstitute of Cognitive Neuroscience, National Central University, Taoyuan, Taiwan
Cognitive Intelligence and Precision Healthcare Research Center, National Central

University, Taoyuan, Taiwan

Abstract

Background:

Body Mass Index (BMI) is a widely used indicator of health status, but it does not
distinguish between fat and muscle mass, which limits its accuracy in predicting
health and cognitive outcomes. Advances in body composition analysis now allow
for more precise assessments of physical health, highlighting the need to re-
evaluate the validity of BMI as a sole indicator.

Objective:

This study aimed to examine the relationship between BMI and specific body
composition indicators, and to further explore how BMI and body composition are
associated with cognitive function in healthy young adults.

Methods:

A total of 390 undergraduate students (237 males, 153 females; mean age = 18.2
years) participated in this study. Body composition was assessed using
bioelectrical impedance analysis (TANITA MC-980 MA PLUS), which measured
fat percentage and muscle mass ratio. Cognitive functions were measured using
“The Brain Gym” app (Chen et al., 2024) implemented on tablet devices, which
assessed reaction time, working memory, and executive function. Correlation
analyses and multiple linear regression models were applied to examine the
relationships among BMI, body composition, and cognitive measures.

Expected Contribution:

This exploratory study seeks to clarify the limitations of BMI as a health indicator
and to determine whether precise body composition metrics provide stronger
associations with cognitive function. The results are expected to contribute to a
more accurate approach for predicting both physical and cognitive health

outcomes.
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A Study on the Use of Digital Membership Systems
and Exercise Participation Adherence among
University Students in National Sports Centers

Chia-Kai Chang

In-Service Master’s Program, Fu Jen Catholic University

Abstract

Purpose:This study aims to investigate the relationship between university students’
usage of the digital membership system in National Sports Centers and their adherence
to exercise participation. The research focuses on examining whether the
implementation of digital services can effectively enhance regular physical activity and
strengthen participation commitment among young users. Methods:This study adopts
a quantitative research design and utilizes a questionnaire survey. Participants were
university students who had used National Sports Centers within the past year. The
primary research variables include “system usage level” and “exercise participation
adherence,” with “perceived convenience” included as a potential influencing factor.
The questionnaire covers dimensions such as usage frequency, functional convenience,
accessibility of services, and regular participation behavior. Descriptive statistics and
correlation analyses will be conducted to examine the relationship between digital
system usage and adherence to exercise participation. Results:It is expected that the
convenience and usability of digital membership systems will positively influence
young users’ experience and satisfaction with National Sports Centers, thereby
increasing revisit behavior and exercise participation adherence. Participants with
higher levels of usage frequency and greater perceived convenience are anticipated to
demonstrate higher willingness to maintain regular physical activity.Conclusion:The
findings of this study suggest that digital membership systems may play a key role in
promoting regular exercise behaviors among young users, particularly university
students. This study further provides practical implications for membership
management and youth-oriented promotion strategies in National Sports Centers and
can serve as a reference for future smart facility management and digital service
optimization.

Keywords:Digital membership system, exercise participation, adherence,
university students, National Sports Center
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Body Composition, Emotion, and Cognitive Function:

A Cross-Sectional Analysis in College Students

Ting-Ting Wu', Yu-Lun Chen" 2, Chi-Hung Juan" 2

Hnstitute of Cognitive Neuroscience, National Central University, Taiwan.
2Cognitive Intelligence and Precision Healthcare Research Center, National Central

University, Taiwan

Abstract

Background: Body composition and emotional well-being are both linked to cognitive
function in young adults, yet their mechanisms through which these factors jointly
affect cognitive function remain unclear. Previous studies have indicated that
unfavorable body composition, such as higher body fat or lower muscle mass, may
increase vulnerability to depressive and anxious symptoms, which in turn can adversely
influence cognitive performance. This study aimed to clarify the relationships among
body composition, emotional distress, and cognitive function using data from first-year
college students. Methods: A total of 256 first-year college students participated in this
study. Body composition was assessed using bioelectrical impedance analysis (BIA),
yielding measures of body fat percentage, visceral fat level, skeletal muscle mass,
muscle to fat ratio, and basal metabolic rate (BMR). Emotional distress was evaluated
using validated questionnaires, including the Beck Depression Inventory (BDI) and the
State-Trait Anxiety Inventory—Trait (STAI-T). Cognitive function was assessed with
“The Brain Gym” app (Chen et al., 2024), which includes tasks measuring reaction time,
movement time, working memory, and executive function. Analyses involved
correlation analysis, hierarchical regression models, and group comparisons based on
sex-specific body fat cut offs. Expected Results: Preliminary results suggest that
higher body fat percentage is associated with greater depressive and anxiety symptoms
as well as lower overall cognitive performance. Students with higher body fat are
expected to exhibit poorer cognitive outcomes compared with those maintaining
healthier body composition profiles. Additionally, lower skeletal muscle mass and a
reduced muscle-to-fat ratio appear to relate to heightened emotional distress and
diminished cognitive efficiency. Taken together, these findings suggest that emotional
distress may partially mediate the link between unfavorable body composition and
poorer cognitive function in first-year college students.

Keywords: Body composition, depression; anxiety, cognitive function, young adults
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Bayesian Assessment of Child Development with a

Mobile Simple Reaction Time Task

Wen-Sheng Chang', Yu-Lun Chen:, *Chi-Hung Juan:-

Abstract

Institute of Cognitive Neuroscience, National Central University, Taoyuan, Taiwan
:Cognitive Intelligence and Precision Healthcare Research Center, National Central

University, Taoyuan, Taiwan

Simple reaction time (SRT) provides a sensitive index of sensorimotor and
cognitive maturation in childhood. Conventional SRT analyses often rely on summary
statistics (e.g., median or variance), which can obscure developmental changes
embedded in the full reaction time distribution. To capture these dynamics more
accurately, we implemented a hierarchical Bayesian model (HBM) based on the shifted
Weibull distribution to estimate developmental changes in SRT profiles. Participants
were grouped into early childhood (4-6 years, n = 76), middle to late childhood (7-12
years, n = 75), adolescence (13—17 years, n = 62), and an adult reference cohort (18-22
years, n = 899). Each participant completed 20 SRT trials. The HBM operates by jointly
estimating individual-level Weibull parameters alongside group-level hyperparameters.
The hyperparameters describe the parent distribution from which individual parameters
are assumed to be drawn. This joint estimation process allows information to be shared
across participants within the same age group. Posterior inference was efficiently
performed using Markov chain Monte Carlo (MCMC) sampling. Model diagnostics
demonstrated that approximately 90% of participants showed satisfactory convergence
(R-hat < 1.05 and effective sample size > 100). Goodness-of-fit analysis showed that
for nearly 90% of participants, the individual distribution estimates adequately
approximated their observed SRT data. To quantify developmental maturity, we
computed the Jensen—Shannon divergence (JSD) between each participant’s posterior
SRT distribution and the adult benchmark distribution. JSD values decreased
systematically across the age groups, indicating a progressive convergence toward
adult-like SRT distributions characterized by both shorter latencies and reduced
skewness. This distribution-level maturity index effectively complements traditional
summary measures and captures subtle developmental shifts in processing efficiency
and stability. Our findings demonstrate that HBM provides a practical solution for

pediatric research and clinical settings, where long tasks are often unfeasible. This
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framework shows that individual distributional metric can be reliably estimated from
around 20 trials, enabling rapid sensorimotor assessment. Crucially, it offers a
quantitative tool for evaluating neurodevelopmental disorders such as ADHD, where
inconsistent and variable response patterns are the main characteristics of the disorder.
Keywords: simple reaction time, hierarchical Bayesian modeling, Weibull

distribution, MCMC, cognitive development.
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