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ABSTRACT

THE EFFECTS OF IN-PERSON AND ONLINE HATHA-BASED IYENGAR
YOGA PROGRAMS ON PHYSICAL FITNESS, PERCEIVED STRESS,
PERCEIVED HEALTH, AND YOGA SELF-EFFICACY
AMONG YOUNG HEALTHY ADULT WOMEN

ASLAN, Ozlem
Ph.D., The Department of Physical Education and Sports
Supervisor: Assoc. Prof. Dr. Irmak HURMERIC ALTUNSOZ

July 2025, 261 pages

Following the COVID-19 pandemic, online yoga practices became increasingly
popular. This study employed a convergent parallel mixed-methods design to compare
the effects of in-person and online Hatha-based lyengar yoga on physical fitness
(strength, balance, flexibility, body composition), perceived health, perceived stress,
yoga self-efficacy, and one-year adherence with participants’ subjective experiences

and perceptions among healthy women aged 18-30

In the quantitative phase, 57 participants (19 per group) completed a quasi-
experimental pretest-posttest control group design. The qualitative phase involved
semi-structured interviews with 24 participants from the in-person and online groups
to explore participants’ subjective experiences and perceptions. Quantitative data were
analyzed statistically, while qualitative data were examined through inductive

thematic analysis.

Significant between-group differences were found in balance (p=.005), perceived
stress (p=.02), and perceived health (p=.036). Yoga self-efficacy scores (body,
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breath, mind, total) also showed significant group differences. Within-group analysis
revealed significant improvements in strength (p=.003), flexibility (p=.001/.03),
balance, and perceived stress (in-person: p=.006; online: p=.02) in intervention groups.
The control group showed no such gains. A significant association was found between

group type and one-year yoga adherence (p=.04).

Participants from both groups reported enhanced physical and psychological well-
being, increased self-awareness, and more favorable views toward yoga. Instructional
quality, motivation, and environment shaped their experiences. While both formats
were beneficial, the in-person format fostered stronger long-term adherence, and the
online format was appreciated for convenience and accessibility. Integration of
findings confirmed the effectiveness of both yoga approaches in promoting health and

self-efficacy.

Keywords: lyengar yoga, online yoga, in-person yoga, physical fitness, self-efficacy



0z

YUZ YUZE VE CEVRIMICI HATHA TEMELLI IYENGAR YOGA
PROGRAMLARININ GENC SAGLIKLI YETISKIN KADINLARDA FiZIKSEL
UYGUNLUK, ALGILANAN STRES, ALGILANAN SAGLIK VE YOGA OZ-
YETERLILIGI UZERINDEKI ETKILERI]

ASLAN, Ozlem
Doktora, Beden Egitimi ve Spor Boliimii
Tez Yoneticisi: Dog. Dr. Irmak HURMERIC ALTUNSOZ

Temmuz 2025, 261 sayfa

COVID-19 pandemisinin ardindan, cevrim i¢i yoga uygulamalari giderek daha
poptler hale gelmistir. Bu ¢alisma, 18-30 yas araligindaki saglikli kadin bireyler
arasinda yiiz ylize ve ¢evrim i¢i Hatha temelli Iyengar yoga uygulamalarinin fiziksel
uygunluk (kuvvet, denge, esneklik, viicut kompozisyonu), algilanan saglik, algilanan
stres, yoga Oz-yeterliligi ve bir yillik devamlilik iizerindeki etkilerini; katilimcilarin
0znel deneyimleri ve algilariyla birlikte karsilagtirmak amaciyla yakinsak paralel

karma yontem desenini kullanmistir.

Nicel agsama, 57 katilimei1 (her bir grupta 19 kisi) yar1 deneysel 6n test-son test kontrol
gruplu bir tasarim ile tamamlamistir. Nitel asamada ise yiiz yiize ve c¢evrim igi
gruplardan 24 katilimciyla yar1 yapilandirilmis goriismeler yapilarak katilimeilarin
0znel deneyim ve algilar1 derinlemesine incelenmistir. Nicel veriler istatistiksel

analizle, nitel veriler ise tiimevarimsal tematik analiz yoluyla degerlendirilmistir.

Gruplar arasinda denge (p=.005), algilanan stres (p=.02) ve algilanan saglik (p=.036)

acisindan anlamli farkliliklar bulunmustur. Yoga 6z-yeterliligi (beden, nefes, zihin,
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toplam) puanlar1 da gruplar arasinda anlamli farklilik géstermistir. Grup i¢i analizlerde
ise miidahale gruplarinda kuvvet (p=.003), esneklik (p=.001/.03), denge ve algilanan
stres (yiiz yiize: p=.006; ¢evrim ici: p=.02) acisindan anlaml1 gelismeler gozlenmistir.
Kontrol grubunda bu tiir iyilesmeler goriilmemistir. Ayrica, grup tiirii ile bir y1llik yoga

devamliligi arasinda anlamli bir iliski saptanmistir (p=.04).

Her iki grup da fiziksel ve psikolojik iyilik halinde artis, 6z-farkindalikta gelisme ve
yoga hakkinda daha olumlu gorisler bildirmistir. Katilimc1 deneyimlerini etkileyen
baslica unsurlar egitimin kalitesi, motivasyon ve uygulama ortami olmustur. Her iki
format da yararli bulunurken, yiiz yiize uygulamalar uzun vadeli devamlilik agisindan
daha etkili olmus; cevrim i¢i uygulamalar ise erisilebilirlik ve esneklik acisindan
katilimcilar tarafindan tercih edilmistir. Bulgularin biitlinciil analizi, her iki yoga

yaklasiminin da saglik ve 6z-yeterliligi artirmada etkili oldugunu dogrulamistir.

Anahtar Kelimeler: Tyengar yoga, ¢evrimigi yoga, yiiz yiize yoga, fiziksel
uygunluk, 6z-yeterlilik
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CHAPTER 1

INTRODUCTION

This chapter provides an overview of the study's background, purpose, and
significance. It concludes with the research questions and hypotheses, along with

definitions of key terms used in the study.

1.1. Background of the Study

Over the past several years, yoga has emerged as a significant mind-body intervention
that integrates a person's physical, mental, and spiritual dimensions to improve overall
well-being (Biissing et al., 2012; Feuerstein, 2001). Founded in ancient Indian
philosophical schools and practiced for thousands of years, yoga has long integrated
physical yoga poses (asanas), regulated breath exercises (pranayama), and meditations
to encourage body-mind harmony (Feuerstein, 2001; lyengar, 1988; Mohanty, 2020).
Over the years, this traditional practice has transcended cultural and geographical
boundaries and is now widely adopted worldwide as a valuable means to promote
physical well-being, reduce stress, and enhance psychological resilience (Gard et al.,
2012; Ross et al., 2010; Yoshihara et al., 2014).

Numerous studies have demonstrated that regular yoga practice helps reduce stress,
improve mood, and enhance self-efficacy (Biissing et al., 2012b; Cohen et al., 1983).
It also promotes healthy habits and enhances body image, particularly in women
(Neumark-Sztainer et al., 2018). This matter because poor body image is linked to
anxiety and depression (Bucchianeri et al., 2013). Yoga is also helpful for people with
obesity, improving both stress levels and quality of life (Lauche et al., 2016; Telles et

al., 2019). Overall, yoga builds both physical and mental strength.



Beyond its psychological benefits, yoga plays a significant role in physical well-being.
Research consistently indicates that yoga can positively influence various health-
related physical fitness parameters, including muscular strength, cardiovascular
endurance, flexibility, and body composition (Ross et al., 2010; Tran et.al, 2001). It
can also contribute to skill-related attributes such as balance, coordination, and
agility—components often linked to injury prevention, functional autonomy, and
overall quality of life (Gongalves et al., 2011; Jeter et al., 2015; Woodyard, 2011).
Therefore, yoga can significantly enhance both skill-related and health-related aspects
(Biissing et al.,2012b; Lau et al., 2015; Roland et al., 2011; Ross et al., 2010;
Woodyard, 2011). These benefits are frequently attributed to the demands on postural
control and proprioception inherent in yoga postures, in conjunction with the
concentrated attention and structured breathing techniques that collectively facilitate
enhanced mind and body integration (Biissing et al., 2012; Balasubramaniam et al.,
2013)

It is evident that studies on yoga have been conducted with a wide range of participant
groups (Cramer et al., 2014). However, young women can be considered as a special
participant group in studies on health because they experience unique physiological
and psychological challenges, such as hormonal fluctuations, higher rates of stress and
anxiety, and societal pressures, which make them more susceptible to mental health
issues and lifestyle-related diseases (Matud, 2004; Riley et al., 2015). Additionally,
they are at a life stage where establishing healthy habits can have long-term benefits
for their overall well-being (Dishman et al., 2013). With an emphasis on both
physical action and mindfulness, yoga is an effective way to address these
issues in young adult women. Furthermore, it has been shown to reduce perceived
stress, which IS particularly relevant for young
adult women coping with educational, professional, and personal stress (Shohani et
al., 2018). By improving physical fitness, creatinga positive body image,
and developing psychological resilience, yoga can potentially empower young
adult women with effective coping mechanisms for handling the social, educational,
and occupational demands of their world (Neumark-Sztainer et al., 2018).

One of the most accessible and widely practiced styles, Hatha yoga is also the most

frequently referenced in the literature. Hatha yoga is a form of yoga that includes yoga
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poses (asanas), breathing techniques (pranayama), and meditation, with an emphasis
on achieving balance between the body and mind (Feuerstein, 2008). lyengar yoga is
a hatha-yoga discipline developed by Bellur Krishnamachar Sundararaja (B.K.S)
lyengar. Analyzing the practice of hatha-based lyengar yoga is another essential aspect
of the research. lyengar yoga is a type of hatha yoga that differs from the rest because
of its progressive approach to alignment, the use of props, and the sequence of poses
practiced. This feature makes it especially suitable for individuals with varying levels
of physical capability and experience (lyengar, 2005). Its flexibility and scientific
approach, along with its emphasis on body awareness, offer a disciplined framework
for analyzing both psychological and physical advantages (Kolasinski et al., 2005).
This makes lyengar yoga a suitable option for examining its impact on self-efficacy,

perceived stress, physical fitness, and general health.

Understanding the various methods of practicing and teaching yoga is crucial for
developing effective and well-structured yoga programs. Yoga has traditionally been
taught in-person, with the teacher and student sharing the same physical space.
However, with technology advancing in recent years, along with increased
connectivity to the web, the mode of delivery for yoga practice has undergone
significant changes. The COVID-19 pandemic had a significant impact on the practice
method of yoga. At the time when the COVID-19 pandemic disrupted all forms of
education, the world began working remotely, utilizing online platforms for
emergency remote teaching (Agormedah et al., 2020; Patel & Patnaik, 2021). Online
teaching was a more accessible method of alternative teaching compared to in-person
teaching in classrooms, particularly during crises like the COVID-19 pandemic, which
necessitated social distancing protocols (Dhawan, 2020). These internet channels are
increasingly popular with young adults who usually balance the demands of studies
and work (Nandlall et al., 2022). As a result of these technological advancements, yoga
has undergone significant evolution. Since the online yoga channel is a cost-effective
way to connect with clients, many yoga instructors and schools have begun adopting
it (Jagannathan et al., 2021). Online yoga classes, thus, began as a novel idea for
academic researchers (Jagannathan et al., 2021; James et al., 2022; Stromberg et al.,

2021). Despite the numerous findings on online yoga practice, concerns persist



regarding its effectiveness in promoting psychological and physical well-being
compared to in-person yoga practice (Suman et al., 2021; Telles et al., 2020).

As a result, the mode of yoga practices—in-person or online—may also significantly
affect its advantages. Considering this, the present study aims to investigate the
comparative effects of in-person and online yoga programs on physical fitness,
perceived stress, perceived health, and self-efficacy in yoga among young adult
women, as well as adherence to yoga. The findings of this study will enhance the
existing body of knowledge on the effectiveness of online health interventions and
provide valuable insights for yoga practitioners and health professionals. By
evaluating the outcomes, this research aims to assess the efficacy and comparative
advantages of in-person and online yoga delivery modes in fostering physical and
psychological well-being, thereby informing evidence-based recommendations for

yoga practices specifically designed for this population.

1.2. Purpose of the Study

The primary aim of this study was to compare the effects of in-person and online hatha-
based lyengar yoga programs on various variables: physical fitness components
(strength, balance, flexibility, body composition), perceived health status, perceived
stress levels, yoga self-efficacy, and adherence to yoga practice among healthy young
adult women aged 18 to 30. Additionally, the study aimed to explore participants’
perceptions and personal experiences regarding the effects of in-person and online

yoga practices through a qualitative approach.

1.3. Research Questions and Null Hypothesis of the Study

Following the purpose of the study, the main research questions guided this study, and

subsequently, the hypotheses were formulated.

1.3.1. Research Questions of the Study

This study aims to address five distinct research questions: The first part of the
research question concerns whether there are significant differences between the

groups regarding the study variables. The second examines whether the variables

4



exhibit significant changes from the pre-test to the post-test within each group. The
third part focuses on participants’ subjective experiences and perceptions derived
through qualitative analysis. The fourth part investigates adherence to yoga practice
over one year, based on two different programs (in-person and online). Lastly, the fifth
research question, which is a mixed-methods research question of this study, aims to
integrate quantitative variables and qualitative insights.

1.3.1.1. Between-Group Differences Research Questions

RQ-1: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group in physical fitness parameters [(a) strength,
(b) balance, (c) flexibility, and (d) body composition] after an 8-week hatha-based

lyengar yoga program?

RQ-2: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group in perceived health status after an 8-week

hatha-based lyengar yoga program?

RQ-3: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group on perceived stress after an 8-week hatha-

based lyengar yoga program?

RQ-4: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group regarding yoga self-efficacy after an 8-week

hatha-based lyengar yoga program?

1.3.1.2. Within-Group Changes Research Questions

RQ-5: Is there a statistically significant change in physical fitness parameters
[(a)strength, (b)balance, (c)flexibility, and (d)body composition] within each group
(in-person yoga group, online yoga group, and control group) from pre-test to post-

test?



RQ-6: Is there a statistically significant change in perceived health status within each
group (in-person yoga group, online yoga group, and control group) from pre-test to

post-test?

RQ-7: Is there a statistically significant change in perceived stress within each group
(in-person yoga group, online yoga group, and control group) from pre-test to post-

test?

RQ-8: Is there a statistically significant change in yoga self-efficacy within each group
(in-person yoga group, online yoga group, and control group) from pre-test to post-

test?

1.3.1.3. Qualitative Study Research Question

RQ-9: How do young adult women participants perceive and experience the effects of
in-person and online yoga practices on their physical fitness, perceived health,

perceived stress, and yoga self-efficacy?

1.3.1.4. Long-Term Adherence Research Question

RQ-10: Is there a significant difference in yoga adherence (i.e., not practicing,
occasional practice, regular practice, etc) between participants who engaged in in-
person versus online yoga practices during the one year following the completion of

the intervention?

1.3.1.5. Mixed Method Integration Research Question

RQ-11: How do we combine quantitative and qualitative findings to explain the

effects of yoga intervention?

1.3.2. Null Hypothesis of the Study

The hypotheses were structured according to the corresponding research questions: the

null hypothesis for the between-group differences research questions, the null
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hypothesis for the within-group change research questions, and the null hypothesis for
the long-term adherence research question. No hypotheses were formulated for the
qualitative and mixed-method research questions, as these components are exploratory

and do not involve hypothesis testing.

1.3.2.1. The Null Hypothesis of the Study Corresponding to Between-Group

Differences Research Questions

Ho-1: There is no statistically significant difference in physical fitness parameters
[(a)strength, (b)balance, (c)flexibility, and (d)body composition] among the in-
person, online, and control groups following the 8-week hatha-based lyengar yoga

intervention. (Ho: ul = p2 = pu3)

Ho-2: There is no statistically significant difference in perceived health status among
the in-person, online, and control groups following the 8-week hatha-based lyengar

yoga program. (Ho: pul = p2 = pu3)

Ho-3: There is no statistically significant difference in perceived stress among the in-
person, online, and control groups following the 8-week hatha-based lyengar yoga

program. (Ho: pul = p2 = pu3)

Ho-4: There is no statistically significant difference in yoga self-efficacy status among
the in-person, online, and control groups following the 8-week hatha-based lyengar

yoga program. (Ho: pul = p2 = pu3)

1.3.2.2. The Null Hypothesis of the Study Corresponding to Within-Group

Changes Research Questions

Ho-5: The null hypothesis (Ho) states that there is no statistically significant change in
physical fitness parameters [(a)strength, (b)balance, (c)flexibility, and (d)body
composition)] from pre-test to post-test within each group (in-person yoga, online

yoga, and control) (Ho: md=0)



Ho-6: The null hypothesis (Ho) states that there is no statistically significant change in
perceived health status from pre-test to post-test within each group (in-person yoga,

online yoga, and control) (Ho: md=0)

Ho-7: The null hypothesis (Ho) states that there is no statistically significant change in
perceived stress from pre-test to post-test within each group (in-person yoga, online
yoga, and control) (Ho: md=0)

Ho-8: The null hypothesis (Ho) states that there is no statistically significant change in
yoga self-efficacy from pre-test to post-test within each group (in-person yoga, online
yoga, and control) (Ho: md=0)

1.3.2.3. The Null Hypothesis of the Study Corresponding to Long-Term
Adherence Research Question

Ho-9: The null hypothesis (Ho) states that there is no statistically significant difference
in yoga adherence (i.e., not practicing, occasional practice, regular practice) between
participants who engaged in in-person yoga practices and those who engaged in online

yoga practices during the one-year following the completion of the intervention (Ho:

pl=u2).

1.4. Significance of the Study

The importance of the study lies in its ability to address gaps in existing research with
the presence of a control group on the comparative effects of in-person and online
hatha-based lyengar yoga program on physical fitness components (strength, balance,
flexibility, and body composition), perceived health status, perceived stress levels,
self-efficacy in yoga, adherence to yoga practice and personal experience among the
effects of in-person and online yoga programs among healthy young adult women aged
18 to 30.

An additional significance of this study lies in the choice of young adult women as the

target population for the intervention. Young adult women face unique challenges such
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as stress, hormonal fluctuations, and societal pressures that can impact their physical
and mental well-being. Additionally, they are at a critical stage in establishing long-
term health behaviors. The change in well-being among young adult women can also
impact their families and the health of their communities (Dishman, Heath, & Lee,
2013; Matud, 2004).

Another important aspect of this study is its focus on both in-person and online yoga
programs. Online exercise formats have become increasingly popular, particularly
following the COVID-19 pandemic, which highlighted the need for accessible,
flexible, and home-based health interventions. (Brosnan et al., 2021; Jasti et al., 2020).
Since then, many studies have examined the effectiveness of online exercise on various
physical and psychological outcomes. While international research has demonstrated
the benefits of both in-person and online yoga practices, few studies have directly
compared these delivery methods (Brinsley et al., 2021; Sasmaz, 2022; Ulusal Tez
Merkezi | Anasayfa, n.d.; Uysal, 2022), making this study a valuable contribution to

both national and global literature.

Another important contribution of this study is its focus on yoga as the intervention
method. It is a holistic practice that integrates physical movement, breath regulation,
and mindfulness, promoting both physiological and psychological well-being.
Therefore, yoga is a highly popular subject in the current literature and continues to
gain increasing attention, including in Turkey across different subjects (Cetinoglu &
Pehlivan, 2024; Gol, 2025).

Another significance of the research is that no study to date has compared in-person
and online programs in terms of both physical (balance, flexibility, strength, body
composition) and psychological (perceived stress, health, self-efficacy, adherence)
outcomes. Online yoga has been studied primarily in the context of psychological
subjects, stress, and chronic pain, with most studies focusing on the safety and
effectiveness of online programs (Giinebakan et al., 2022; Malik et al., 2022;
Nongkhai et al., 2022). There are very few studies that choose physical parameters in
the context of body composition, balance, strength, and the 6-minute walk (Nongkhai
et al., 2022; Mehta et al., 2017; Park et al., 2022). No studies have been found that
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compare both physical and psychological subjects together, examining in-person and

online programs.

This study compares in-person and online yoga programs to demonstrate the
importance of offering flexible and accessible programs. At the individual level, the
results can support personalized guidance depending on whether a person’s needs are
physical or psychological. On a broader scale, the findings can inform health
policymakers, fitness professionals, and digital health designers in developing more

effective and engaging yoga programs that support long-term participation.

1.5. Definition of Terms

Yoga: Yoga is an ancient mind-body practice originating in India that promotes
overall health and well-being. The word "Yoga' is derived from the Sanskrit root 'yuja’,
meaning 'to unite' or 'to integrate’. It is the practice that fosters harmony between the
body, mind, and spirit, enabling one to live a peaceful life (Biissing et al., 2012b;
Feuerstein, 2001; Singh, 2022).

Hatha Yoga: It is a form of yoga that incorporates yoga poses (asanas), breathing
techniques (pranayama), and meditation, focusing on achieving balance between the
body and mind (Feuerstein, 2008).

lyengar Yoga: lyengar yoga, a different variety of hatha yoga, is a specific style of
yoga developed by B.K.S. lyengar, a renowned yoga teacher from India (Baghel,
2021). It is characterized by its emphasis on precise physical alignment within yoga
poses (asanas) and the use of props such as belts, blocks, and blankets to assist
practitioners (Shapiro et al., 2004; Speed-Andrews et al., 2012).

Online Yoga: Online yoga is a form of yoga that is delivered over the internet. It
includes teaching yoga poses, breathing practices (pranayama), and relaxation
techniques using cloud technology to connect one source (the trainer's venue) to
multiple video conferencing centers (participants’ homes) via online software such as

“Skype” and “Zoom” (Brinsley et al., 2021).
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In-Person Yoga: In-person yoga refers to the traditional method of practicing yoga,
where students attend courses in a physical studio or other group setting with a yoga

instructor.

Yoga Self-Efficacy: Yoga self-efficacy refers to an individual's belief in their ability
to perform yoga postures and practices effectively. It is a measure of one's confidence
in their ability to practice yoga, and it can significantly impact their overall experience
with yoga (Birdee et al., 2017). When someone has high yoga self-efficacy, they are
more likely to approach yoga practice with a positive attitude. They are more likely to
persist in their practice, even in the face of challenges or obstacles On the other hand,
low yoga self-efficacy can lead to feelings of discouragement, frustration, and
avoidance of yoga practice (Birdee et al., 2017; Campbell et al., 2019; Nicosia et al.,
2020).

Perceived Health Status: Perceived health status is an individual's assessment of their
overall health, encompassing physical, mental, and social well-being. While it may not
always correspond with objectively measured health indicators, it serves as a valuable
and clinically significant measure (McHugh et al., 2013).

Perceived Stress: Perceived stress refers to an individual's subjective view of the
stress they feel in daily life. This idea is based on how a person assesses the intensity,
frequency, and length of stressful events. Perceived stress not only considers
evaluating stressful life events but also how stressful those situations seem; therefore,

it is an important predictor of life satisfaction (Lee et al., 2016).

Physical Fitness: Physical fitness refers to an individual's ability to perform daily
tasks efficiently and safely without fatigue, as well as their capacity to engage in
physical activities. The components of physical fitness consist of subcategories of
skill-related and health-related components. Skill-related fitness includes power,
balance, coordination, speed, and reaction speed (Apriani et al., 2020; Sumaryanti et
al., 2018). Health-related fitness, on the other hand, involves cardiovascular
endurance, muscular strength, muscle endurance, body composition, and flexibility
(Apriani et al., 2020; Yusuf et al., 2020).
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Body composition: It is one of the five key components of health-related physical
fitness (Hart, 2017). It refers to the amounts of fat, muscle, and bone in the body
(Stodden et al., 2015). Body composition is important because it can significantly
impact an individual's performance in physical fitness tests, particularly those
involving muscle strength and movement (Plowman, 2014). It also plays a role in

overall health and can influence various health outcomes (Heyward, 2006).
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CHAPTER 2

LITERATURE REVIEW

The chapter describes the literature review for the study. It provides an overview of
the history and definition of yoga, offering accounts of the various major schools and
types of yoga, with a particular focus on lyengar yoga. This was followed by an
overview of earlier work on the benefits of yoga and its impacts on the primary

outcome measures that are the focus of this study.

The section on yoga teaching and practicing methods begins by assessing the
principles of traditional yoga instruction methods. It then proceeds to the historical
developments of yoga training, both in-person and online, and describes the pros and
cons of these methods. The reason for not including hybrid yoga education in this
study is clearly explained. Finally, the chapter concludes with a summary of the main
points from the literature, which serves as the basis for the subsequent chapters of the

study.

2.1. Yoga

2.1.1. History of Yoga

The origins of yoga date back thousands of years. Some historians believe yoga began
around 5000 B.C., while others suggest it began around 2700 B.C. during the Pre-
Vedic period (Maity et al., 2021). The Vedas, which were written between 1500 and
500 B.C.E., are the oldest known written accounts of yoga. These texts, which include
hymns, prayers, and rituals, were first passed down verbally before being written
(Flood, 2003; McGonigal, 2010). The Vedas describe yoga as a way to reach spiritual
awareness and physical well-being (Feuerstein, 1999; Kushwaha et al.,
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2021). Practices like meditation, breath control, and ethical rules (YYamas) are also
mentioned in the Vedas. These Vedas are: Rigveda, Yajurveda, and Atharvaveda
(Singh et al., 2020; Shah et al., 2023).

Besides the Vedas, many classical texts discuss yoga, including Yoga Vasistha, Hatha
Yoga Pradipika, Gheranda Samhita, and Siva Samhita (Feuerstein, 2001). Ancient
Tamil texts and the Nepalese Dharmaputrika Samhita also cover yogic practices
(Barois, 2020). Among these, the Yoga Sutras of Patanjali are the most important.
Patanjali is recognized as the founder of formal yoga philosophy. He lived around the
second century and organized yoga into eight steps, emphasizing the mind (Sharma et
al., 2018; Varambally et al., 2016). His 196 sutras offer clear guidance on overcoming
physical and mental issues for spiritual growth (Suriyaprakash et al., 2014).

Over time, yoga developed into a comprehensive system of philosophy and lifestyle.
Its aim is to balance the body, mind, and soul. Today, yoga is seen not only as a
spiritual path but also as a way to improve health and promote healing (Desikachar et
al 2005).

2.1.2. Definition of Yoga

The word "yoga™ comes from the Sanskrit root "yuj,” meaning "union™ or "to join"
(Feuerstein, 1999; lyengar, 1988). It refers to the connection between the body, mind,
and soul, as well as the unification of the individual self with the divine (Kalimuthu,
2022; White, 2022). lyengar (1988) described this unity as three pillars of yoga:
physical postures (yoga poses or asanas), breathing techniques (pranayama), and
meditation, each offering physical, mental, and spiritual benefits (Mohanty, 2020; The
Significance of the Asanas and Pranayamas, 2022). Yoga combines movement, breath,
and mindfulness, creating a holistic mind-body practice (Gothe et al., 2019). The
Bhagavad Gita, a sacred text, describes yoga as both mental balance and skillful action
in life (Kawari, 2018).

Patanjali systematized the philosophy and structure of yoga in the Yoga Sutras, a
classical text containing 196 aphorisms (lyengar, 1993). These teachings aim to help

individuals overcome mental and physical distractions on the path to spiritual
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development (Soni, 2010). Table 2.1 presents Patanjali’s eight limbs of yoga, which are
widelyregarded asa step toward achieving self-realization (Ali, 2010; lyengar, 2001).

Table 2.1. Eight Limbs of Patanjali’s Yoga

Stages Explanation

Yama Ethical disciplines or universal moral commandments

Niyama Self-purification by discipline

Asana Posture/Poses

Pranayama Rhythmic control of the breath

Pratyahara Withdrawal and emancipation of the mind from the domination of
the senses and exterior objects

Dharana Concentration

Dhyana Meditation

Samadhi A state of super consciousness brought about by profound
meditation

Note. Adapted from “Astadala Yogamala Volume 2 by lyengar, BKS, 2001, Allied
Publisher Private Limited

Each of the eight limbs of yoga has a unique purpose in guiding the practitioner. Yama
includes ethical rules such as non-violence, truthfulness, and non-possessiveness
(Biissing&Beerenbrock, 2021; Nanthakumar, 2022; Paudel, 2023). Niyama
emphasizes personal discipline, encompassing purity, contentment, and self-study
(Nanthakumar, 2022). Asana refers to physical postures for strength and health, while
Pranayama involves breathing techniques to connect the body and mind. Pratyahara
refers to controlling the senses, while Dharana and Dhyana relate to concentration and
meditation, respectively, which help improve focus and mental clarity. Samadhi is the
final stage, characterized by a profound state of spiritual unity and enlightenment.
Understanding these eight limbs can support the use of yoga in therapy, helping
individuals maintain mental and physical balance, grow in self-awareness, and move
toward spiritual well-being (lyengar, 2001; Lacasse et al., 2019; Paudel, 2023; Singh,
2022; Schmid et al., 2021; Woodyard, 2011;).

2.1.3. Schools of Yoga

Yoga is a vast and diverse system that encompasses various practices and paths to
spiritual realization and self-discovery. Different types of yoga serve the varying needs

and tendencies of individuals. These include: hatha, raja, bhakti, jnana, karma, mantra,
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and kundalini yoga (Nalbant et al., 2022). Figure 2.1 illustrates the seven primary
branches or schools of yoga, each with its distinct focus and approach.

Schools of Yoga
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Figure 2.1. Schools of Yoga (Nalbant et al., 2022)

Hatha yoga is a branch of yoga that emphasizes physical poses (asanas), breathing
techniques (pranayama), and meditation. It is the most popular style of yoga practiced
in the West and includes various sub-styles such as lyengar, Kundalini, Bikram,
Ananda, Vinyasa, and Anusara (Khanna & Greeson, 2013). Raja yoga, also known as
the "royal path," emphasizes meditation and mental control. It involves practices such
as concentration, meditation, and self-discipline (Menezes et al, 2015). Bhakti Yoga
is a form of yoga that emphasizes devotion and surrender to a higher power. It is a part
of yoga philosophy and involves practices that cultivate a sense of connection and
dedication to a Supreme or Higher power (Telles et al., 2009). Jnana Yoga is a form
of yoga that focuses on knowledge and wisdom. It involves cultivating intellectual
knowledge and understanding to attain spiritual enlightenment. Karma Yoga is a form
of yoga that emphasizes selfless action and service to others. Karma Yoga involves
performing actions without attachment to the results and with a sense of duty and

16



service. Mantra Yoga is a type of yoga that involves the repetition of sacred sounds,
words, or phrases known as mantras. It is a practice that combines sound, vibration,
and intention to focus the mind and cultivate a state of inner peace and spiritual
connection. Kundalini Yoga is a form of yoga that focuses on awakening the dormant
spiritual energy within the body, known as Kundalini. It involves a combination of
physical postures, breathing techniques, chanting, meditation, and mantra repetition to

activate and raise the Kundalini energy (Feuerstein, 2001).

Hatha yoga, a form of yoga chosen in this study, focuses on physical postures and
offers solid support for academic research, resulting in its prevalence in the literature.
The fact that hatha yoga is based on physical postures contributes to its prevalence in
academic studies. As mentioned above, Hatha yoga's emphasis on physical movements
and postures makes it a tangible and measurable intervention, which aligns well with
the scientific approach of academic research (Biissing et al., 2012b). This enables
researchers to objectively evaluate the impact of hatha yoga on various health
outcomes, including mental health and physical fitness (Cramer et al., 2013; Ross &
Thomas, 2010). Additionally, the physical nature of hatha yoga makes it accessible
and appealing to a wide range of individuals, making it a popular choice for research
studies (Ross & Thomas, 2010).

2.1.4. Emergence and Key Features of lyengar Yoga

Before studying lyengar yoga individually, it is essential to understand the significant
factors that influenced its development. Yoga has evolved due to historical, cultural,
personal, and social development. With the expansion into other regions, it was
developed based on local needs, leading to the emergence of many styles. Below, the
major factors that influence the emergence of new yoga styles are explained.

Historical and Cultural Influences: Yoga evolved as other cultures and philosophies
influenced it. Teachers and gurus helped form different styles based on their
experience (Arnet, 2023).

Individual Preferences: People choose types of yoga based on their goals. Some

prefer vigorous styles, such as Ashtanga, while others favor more passive styles, like
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Yin Yoga. Props are sometimes used for treatment and support in lyengar Yoga
(Baghel, 2021; Birdee et al., 2017).

Adaptation to Needs: Yoga has been modified for various groups, like the elderly,
athletes, or pregnant women, to make it more inclusive (Cartwright et al., 2020;
Neumark-Sztainer et al., 2018).

Teaching Traditions: Indian gurus preserved the yoga tradition and developed
modern styles, including lyengar, Ashtanga, Kundalini, and Bikram Yoga, which are
still applied in the modern world today (Innes & Selfe, 2016; Maity et al., 2021; Telles
etal., 2017).

Integration with Other Practices: Various forms have been developed through the

fusion of yoga with other practices, such as dance, pilates, or martial arts.

This section explores the reasons for choosing lyengar yoga. The choice of lyengar
yoga for this study is based on several key features that distinguish it from other styles

and support its effectiveness in structured health interventions, including:

1. Emphasis on precise physical alignment: lyengar yoga places a strong emphasis
on precise physical alignment in each pose to prevent injury and reduce strain. Proper
alignment activates the right muscles, promoting balance, strength, and stability
(Rajendran & Sethuraman, 2023). Physical alignment in yoga poses also helps
cultivate a deeper connection between the mind and body. By focusing on alignment
cues and bodily sensations, practitioners can cultivate greater body awareness and

mindfulness during their practice (Barooah, 2023).

2. Use of props: lyengar yoga utilizes a wide range of props to assist practitioners in
achieving proper alignment and adapting poses to individual needs and abilities. Props
are such as blocks, straps, blankets, and wooden benches to support and modify poses.
They can help individuals with limited flexibility or mobility practice yoga safely
(Rod, 2024).

3. Systematic and disciplined approach: lyengar yoga follows a systematic and

disciplined approach to practice. Sequences of poses are carefully planned and timed,
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allowing practitioners to progress gradually and build strength, flexibility, and stability
(Baghel, 2021).

4. Therapeutic Applications: lyengar yoga is recognized for its therapeutic benefits.
The therapeutic effects of lyengar yoga have been supported by various research
studies and clinical trials (Bower etal., 2012; Innes et al., 2016; Michalsen et al., 2012;
Williams et al., 2005; Williams et al., 2009). It has been used as an intervention for
various health conditions, including chronic low back pain, depression, rheumatic
diseases, common cold, motherhood, menopause, cancer, neck-shoulder and knee
ailments and scoliosis (Baghel, 2021; Casagrande et al., 2022; lyengar et. al, 2010;
Keller, 2022; Williams et al., 2005).

5. Attention to detail and precision: lyengar yoga instructors pay close attention to
the details of each pose, providing precise instructions and adjustments to ensure

proper alignment and body engagement (Csala et al., 2020).

lyengar yoga was selected for this study due to its strong emphasis on physical
alignment, the use of supportive props, and a systematic structure, which makes it
especially suitable for beginners and individuals with varying physical needs.
Additionally, its proven therapeutic benefits and focus on precision have been
supported by numerous studies, making it a widely used method in health-related yoga
research. These qualities make it especially effective for addressing health issues and
supporting specific goals (Cramer et al., 2013; Williams et al., 2005) and these make
lyengar yoga widely used in clinical research due to its structured and accessible
format, making it suitable for both beginners and individuals with physical or
therapeutic needs (Bower et al., 2012; Streeter et al., 2017).

2.1.5. Benefits of Yoga

Yoga has been found to have numerous benefits for both physical and mental health.
Research studies have shown that yoga can be as effective as exercise in improving
various health-related outcomes (Ross & Thomas, 2010). It has been associated with

improvements in mental health, including reducing anxiety, depression, and stress
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(Cramer et al., 2013). Regular yoga practice has been shown to have therapeutic effects
on various ailments and conditions (Woodyard, 2011). Figure 2.2 reveals the impact

of yoga on physical, mental, and therapeutic effects.

Exploring the Multifaceted Benefits of Yoga

Physical Health
Benefit

Improves strength,
flexibility, and
cardiovascular health.

Yoga Benefits

Mental Health
Benefit

Yoga enhances overall
well-being through
diverse benefits.

Reduces stress, anxiety,
and enhances mental
clarity.

Therapeutic
Effects on
Ailments

Alleviates symptoms of
various physical and
mental ailments.

Figure 2.2. Exploring the Multifaceted Benefits of Yoga

2.1.5.1. Effects on Physical Fitness

Physical fitness is generally understood as a set of attributes related to an individual's
physical abilities and performance. It refers to the overall health and well-being of an
individual concerning their physical abilities and performance. Physical fitness is

defined as the ability to perform daily activities with enthusiasm and alertness,
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without being too tired, and with sufficient energy to enjoy leisure activities and tackle

unforeseen events (Caspersen et al., 1985).

Two categories of components are most typically cited: related to health and related to
skills (Caspersen et al., 1985). Health-related physical fitness refers to the specific
components of physical fitness that are closely linked to overall health. It is a subset
of physical fitness that focuses on attributes and abilities that contribute to overall
health and well-being. These components may include cardiorespiratory endurance,
muscular strength and endurance, flexibility, and body composition (Mihailova et al.,
2014). Skills-related physical fitness refers to the components of physical fitness that
are related to the development and improvement of specific motor skills and abilities.
These components include agility, balance, coordination, power, reaction time, and
speed (Healy et al.,2018).

Research has shown that Hatha yoga can enhance various aspects of health, including
muscular strength, flexibility, cardiorespiratory fitness, body composition, and overall
well-being. It may also help individuals with chronic conditions such as arthritis and
assist in weight management by improving metabolic health and physical
performance. These findings are supported by several studies and reviews conducted
across different populations and contexts (Batrakoulis, 2022; Hagins et al., 2007;
Moonaz et al., 2015; Tran et al., 2001). Observations have been made in children, older
adults, individuals with Parkinson’s disease, and athletes (Bartos et al., 2022; Bhunia
et al., 2024; Colgrove et al., 2012; Kartal & Ergin, 2020; Roland et al., 2011,
Sivaramakrishnan et al., 2019; Shin, 2021; Telles et al., 2013).

In addition to scientific research, the experiences and perceptions of yoga practitioners
also provide valuable insights. In this context, a large-scale global survey was
conducted in 2021 by the platform doyou.com, gathering responses from over 10,000
yoga practitioners across 124 countries. Participants identified flexibility, strength, and
balance as the most significant physical benefits of yoga. Additionally, some reported
practicing yoga for chronic pain management and weight control, while a smaller

group cited other physical reasons.
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Among the various important areas explored in the literature, in the present research,
physical fitness variables were selected as the primary outcome measures.
Specifically, the study emphasizes key components, including strength, balance,

flexibility, and body composition.

2.1.5.2. Effects on Perceived Health

Perceived health refers to an individual’s subjective evaluation of their overall well-
being. It is a comprehensive but straightforward indicator that reflects both physical
and mental health, general wellness, attitudes toward illness, and certain health
behaviors (Liao, 2023).

Perceived health is commonly assessed using self-rated health questionnaires or
single-item scales that ask individuals to evaluate their overall health status (Atchison
& Gift, 1997). Because health is a subjective and socially influenced concept,
respondents often consider their health within the context of their socioeconomic status
and broader social environment (Atchison & Gift, 1997; Erengin et al., 1997; Lankila
et al.,, 2022). In the literature, terms such as “self-perceived health,” “perceived

health,” and “self-perception of health” are frequently used interchangeably.

Research indicates that perceived health is closely tied to overall well-being and life
satisfaction. For example, physically active individuals often report feeling healthier,
which can in turn improve their emotional well-being (Liao, 2023). Perceived health
is influenced by various factors, including social support, personal beliefs, and income
level. It also affects how people take part in daily life, including family, social, and
work roles (Piatt et al., 2016; Young-Speirs et al., 2021). Regular exercise, such as
attending a fitness club, has been linked to higher self-rated health (Heiestad et al.,
2020), whereas economic hardship can lower perceived health (Saez et al., 2019). In
yoga, feeling healthy is important because it can increase motivation and help people
stay committed to the practice (Cartwright et al., 2020). For example, a study in Turkey
found that individuals who practiced yoga for an extended period reported better
physical health (Erkin et al., 2018). Another study with breast cancer survivors found

that yoga improved their physical, mental, and social well-being (Puymbroeck et al.,
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2013). In a randomized controlled trial, Bower et al. (2012) studied the effects of
lyengar yoga on breast cancer survivors with fatigue. Although perceived health was
not directly measured, the 12-week yoga program reduced inflammation-related gene

activity, which may suggest better overall health.

The existing literature indicates that perceived health is a crucial factor in
understanding health outcomes, behavior change, and the success of interventions. It
has been studied in different contexts such as neighborhood environment (Yen et al.,
2009), physical activity (Liao et al., 2023), health coaching (Ryd et al., 2022), yoga
adherence (Erkin et al., 2018), and cancer recovery (Bower et al., 2012; Puymbroeck
et al., 2013). However, more research is needed to explore its role across diverse

populations and settings.

2.1.5.3. Effects on Perceived Stress

Perceived stress is a crucial concept in psychological studies, as it reveals how people
cope with and perceive stress in their lives (Varughese & Rema, 2021). Stress is the
body's and mind's response to outside demands (Damaske et al., 2016; Reis et al.,
2010). Perceived stress, on the other hand, refers to a person's assessment of those
demands and their ability to handle them. Personal attributes, life events, and daily
problems can all impact it (Cohen et al., 2012). Researchers can gain a deeper
understanding of how people cope with and perceive stress by examining their

thoughts about it.

Studies demonstrate that yoga can help people of all ages and backgrounds feel less
stressed. Cramer et al. (2013) did a meta-analysis and showed that yoga can benefit
people with depression. Yoga has also been shown to benefit specific populations,
including women who work from home (Sadawarte & Sahasrabuddhe, 2022), nursing
students, and medical students (Giri et al., 2021; Kalavalli et al., 2022). Zou et al.
(2018) stated that yoga and Tai Chi are mind-body therapies that help alleviate stress
by restoring neurological balance. Yoga was more effective than education in reducing

stress among low-income individuals with persistent back pain (Berlowitz et al.,
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2020). A systematic review also indicated that yoga, breathwork, and mindfulness
consistently made people feel less stressed (Stillwell et al., 2017).

Many researchers have investigated the impact of lyengar yoga on the stress levels of
individuals. Bower et al. (2012) reported that breast cancer survivors who practiced
lyengar yoga felt less tired, depressed, and stressed. Fischer et al. (2022) also found
that women experiencing stress who engaged in lyengar yoga for 12 weeks reported
feeling better about their stress, anxiety, depression, and quality of life. In 2012,
Michalsen et al. demonstrated that lyengar yoga improved the self-esteem of women
facing anxiety and reduced their stress levels. In general, perceiving stress through
scales is useful in psychology research for understanding how people feel and rate
their stress. Because of this, present study used this scale to determine how stressed

individuals believed they were.

2.1.5.4. Effects on Self-Efficacy

Albert Bandura's Social Cognitive Theory (SCT) is one of the most widely used
psychological theories, applicable in various fields, including education, healthcare,
rehabilitation, law, business, and sports and exercise (Bandura, 1986; Bandura, 2001).
Social Cognitive Theory explains how individuals learn and acquire new behaviors by
illustrating the interaction among personal, behavioral, and environmental factors. As
shown in Figure 2.3, Social Cognitive Theory emphasizes the dynamic and reciprocal
interaction between these factors (Bandura, 2004). It highlights the significance of

cognitive processes in understanding how individuals learn and develop behaviors.

According to Bandura (2005), self-efficacy affects behavior both directly and
indirectly, influencing factors such as outcome expectations, goal setting, and
awareness of potential challenges. These factors help shape a person’s motivation,
decisions, and ability to maintain a behavior. In Social Cognitive Theory, self-efficacy
is considered crucial for achieving positive behavioral changes (Bandura, 1977). It
plays a big role in building healthy habits and improving performance (Michie et al.,
2011; Vakola, 2016). In healthcare, individuals with higher self-efficacy tend to be
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more effective in managing their own care and addressing long-term health issues
(Almutary & Tayyib, 2021; Ertas et al., 2022; McAuley et al., 2010).

Social Cognitive Theory Components

Environmental Personal
Factors Foctors
Social support and Elements like
barriers affecting knowledge, goals, and
decisions self-efficacy that
influence behavior
Behavioral
Foactors

Expectations of
outcomes that drive
actions

Figure 2.3. Components of Social Cognitive Theory (Bandura, 2005)

Self-efficacy is key in yoga. Several studies have demonstrated that yoga can enhance
self-efficacy across various populations and settings. The Yoga Self-Efficacy Scale
(YSES) was developed by Birdee et al. (2015) attached as Appendix | as a standardized
measure to evaluate individuals' beliefs in their ability to practice yoga. Research has
found that yoga can increase self-efficacy in different areas, including pregnancy and
childbirth (Campbell & Nolan, 2019; Koyuncu & Biilbiil, 2021; Sun et al., 2010),
mental health and trauma healing (Martin et al., 2015), and adolescent development
(Das et al., 2016; Kwasky & Serowoky, 2018). Positive effects on self-efficacy have
also been reported in specific groups such as breast cancer survivors (Puymbroeck et
al., 2013) and patients with chronic pain (Marshall et al., 2022), with improvements
reported in coping ability and general quality of life. In the context of education, yoga-
based interventions have also been reported to increase self-efficacy among school
teachers and students (Justice et al., 2016; Mookkiah & Kumar, 2021).
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The presence of these correlations highlights the importance of self-efficacy as a
valuable end and process by which yoga impacts behavioral and psychological health.
Assessment of this construct, Birdee et al.'s (2015) Yoga Self-Efficacy Scale, was
utilized in the present study. These differences in outcomes related to self-efficacy

across the two formats of yoga courses were examined.

2.2. Yoga Teaching Methods

Yoga teaching has evolved, and the methods used to teach it have undergone
significant changes. Traditionally, yoga has been primarily taught in an in-person
format, and for many years, this approach has remained consistent. New models for
delivering education and training, including online courses and hybrid courses (a
combination of in-person and online instruction), have become more readily available
due to technological advancements and global events such as the COVID-19
pandemic. Today, there are three primary models of instruction for teaching yoga
courses: in-person, online, and hybrid. Each instructional model has its own set of
pros/cons depending on the context, needs of the students, and objectives of the
education. This section will describe these different methodologies in detail, including

definitions, advantages, and disadvantages for yoga practice and research.

2.2.1. In-Person Approach to Practising Yoga

In-person teaching is a traditional method of education that involves face-to-face
interaction between teachers and students. It allows for real-time communication,
immediate feedback, and direct engagement in a shared physical space (Mowles et al.,
2020; Petchamé et al., 2021). Several terms are used interchangeably with in-person
teaching, including face-to-face teaching, traditional classroom instruction, on-site
instruction, conventional teaching, and in-person education. All of these emphasize
the physical presence of both teachers and learners, distinguishing this format from
online or remote methods (Petchamé et al., 2021). For this research, the term "in-
person™ was chosen due to its common usage in comparison to remote or online

education and its prevalence in the research literature.
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Examining the literary sources, it is evident that the educational methodology adopted
for yoga studies is in-person. Apart from the guru-sishya approach, which has its
roots in the history of yoga mentioned above, there are certain benefits to be had from
In-person yoga instruction. In-person teaching enables interaction among students and
instructors, supporting real-time communication, immediate feedback, and
engagement (Bernard et al., 2009; Muste, 2022). In yoga specifically, the experience
can be more immersive, with individualized feedback on alignment, physical
assistance, and safe practice (Brinsley et al., 2021). Furthermore, in-person courses
enable social interaction, continuous motivation of participants, as well as a sense of
community — all of which have been found to enhance higher adherence and well-
being (Bhargav, 2018). Lastly, in-person programs provide researchers with the
opportunity for direct observation and the possibility of physical and psychological
measurements (Adams et al., 2019).

Although in-person yoga is beneficial, it also has limitations that have been discussed
in the literature. The requirement of in-person attendance can limit access for clients
in remote settings or those with disabilities who are unable to attend the class location
physically. Furthermore, in-person classes have inflexible scheduling. Space in the
physical classroom or environment may also impact in-person courses. Hygiene,
distractions, space, and the number of participants involved in courses are also
concerns (Brinsley et al., 2021; Brisson et al., 2015). In-person programs also create
financial challenges to participant access in terms of the costs of a course or transit to
and from the studio (Avery et al., 2021). The challenges described may impact the

scalability and access to in-person programs.

2.2.2. Online Approach to Practising Yoga

Online education is a form of instruction delivered remotely using digital tools and
platforms, such as telelearning, video conferencing, and learning management
systems. There are various terms, such as tele-teaching, distance learning, and virtual
education, which are sometimes used interchangeably; however, there are slight

distinctions (Tomlinson et al., 2013; Zheng et al., 2022). Telelearning typically refers
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to the use of audio or video conferencing tools. In contrast, online learning
encompasses a broader range of activities, including accessing course information and
materials, attending virtual classes, and submitting assignments on digital platforms
(Fabian et al., 2022). In yoga research, the term 'online' is used most often in reference
to internet-based delivery. In this study, the term online was chosen for consistency
and clarity.

The evolution of online education began in the 1980s, developed with the increasing
popularity of internet technology in the 2000s, and experienced significant growth and
momentum during the COVID-19 pandemic (Zou et al., 2025; Cutri & Mena, 2020;
Veletsianos & Seaman, 2020). The pandemic also altered the delivery of yoga
education, increasing access to virtual yoga courses, communities, and connections
worldwide (Sharma et al., 2022; Nagarathna et al., 2021). Research indicates that
online yoga offers numerous benefits and advantages, including flexibility, as it allows
participants to attend classes from home without considering travel time, parking, or
childcare (Nagarathna et al., 2021; Brinsley et al., 2021). Additionally, the decreased
cost of participating in online learning can save money for both the school and
students, as well as eliminate the barrier of performing yoga in a dormitory, at home,
or wherever required (Zheng et al., 2022). There can be a significantly greater level of
privacy and autonomy in doing so, and it assists participants in developing a home
practice (Brinsley et al.,, 2021). There are numerous online systems that offer
participants a range of resources, including videos, meditation, and a support
community (Kumaratungga et al., 2022; Nagarathna et al., 2021). There are many
types of instructional resources and modalities for instructors and learners to utilize;
thus, they virtually enhance the learner/student experience and significantly improve
education. Having reusable materials, such as recorded classes, means learners can
revisit difficult-to-understand concepts they have previously learned and continue to
improve their skills and practice (Zheng et al., 2022). In Sharma et al.'s (2022) study,
yoga instructors in India reported that the primary benefits of teaching online during
the COVID-19 lockdown were avoiding the risk of infection, saving money, and

reaching a wider audience of trainees across the country.
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Although online yoga can be beneficial, it has some disadvantages. A key issue is often
the lack of instructor feedback through physical guidance. In in-person courses, the
instructor would provide hands-on feedback, adjustments, and corrections to ensure
safety, alignment, and, regardless of the instructor, help participants learn accurate
alignment. With the absence of instructor feedback and correction, online yoga may
also lack social interaction and emotional connections, which are essential for
maintaining motivation and a sense of community (Zheng et al., 2022). Also, barriers
such as network connectivity and instructor instructions that participants struggle to
follow can contribute to the drawbacks of online learning (Wadhen & Cartwright,
2021). Furthermore, learners desire the discipline of in-person learning, while
instructors struggle to monitor their students' engagement and the extent to which they

are developing (Zheng et al., 2022).

Sharma et al. (2022) surveyed yoga instructors and found that 74.03% experienced
technical problems teaching online, and 63.90% regretted not being able to see their
students in person. Many instructors were also concerned that without hands-on
instruction, there was a risk of injury (59.16%). These practical issues aside, some
traditionalists felt critical about teaching online. According to Simdes (2022) and
Danhauer et al. (2017), the online format may compromise the fundamental elements
of yoga, particularly the teacher-student relationship, which they believe is crucial for
promoting a deeper understanding of the practice. According to Jamatia (2022),
conveying the meditative and spiritual aspects of yoga can also be more challenging

in virtual environments, which may limit the comprehensive experience of yoga.

2.2.3. Hybrid Approach to Practising Yoga

Hybrid learning, also known as blended learning, combines in-person and online
instructionto providea flexible and personalized learning experience (Picciano, 2019;
Ulla & Perales, 2022). It supports various learning styles, enhances access, and promotes
active participation and self-paced study (Ahmed, 2010; Ponniah et al., 2023).

However, it also has disadvantages. Hybrid models can lead to unequal student
engagement, especially between in-person and remote learners (Nebrida & Bangud,

2022). Challenges include teachers' limited tech skills, students' lack of focus, internet
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issues (Dwi et al., 2023), and reduced motivation or discomfort with the mixed format
(Osaili, 2023). Additionally, it can be time-consuming and emotionally stressful for

teachers due to the need to manage both formats (Aji & Ardin, 2020).
Although present in other academic fields, there is a notable lack of studies on hybrid

learning and education in the context of yoga practices. Therefore, hybrid model

training was not included in this study.
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CHAPTER 3

METHODOLOGY

This chapter offers a comprehensive overview of the research methodology used in
the study. The primary aim of this study was to compare the effects of in-person and
online hatha-based lyengar yoga programs on various variables: physical fitness
components (strength, balance, flexibility, body composition), perceived health status,
perceived stress levels, yoga self-efficacy, and adherence to yoga practice among
healthy young adult women aged 18 to 30. Another aim is to explore participants'
perceptions and personal experiences regarding the effects of in-person and online
yoga practices. Accordingly, the chapter is organized into five sections: research
design, study participants, data collection procedures, statistical analysis methods, and

the strengths and limitations of the study.

3.1. Research Design

A quasi-experimental pretest—posttest design with a control group structure was
adopted in this study. This design method is widely accepted for evaluating
interventions in naturalistic or real-world settings where random assignment is not
feasible (Campbell & Stanley, 1963; White & Sabarwal, 2014). Due to participants'
logistical conditions, such as residential status and access to a suitable practice
environment, randomization could not be implemented. Instead, the group assignment
was based on practical factors like residential proximity and access to an appropriate
yoga practice environment. Although quasi-experimental design does not offer the full
experimental control of randomized controlled trials (RCTs), this study allowed for
testing causal hypotheses by comparing outcomes before and after the intervention

between the intervention (in-person and online) and control groups.
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The intervention was implemented over 8 weeks, during which both intervention
groups followed the same yoga program in terms of content, sequencing, and
instructional delivery, with the only difference being the mode of delivery (in-person
vs. online). The control group, on the other hand, did not receive any yoga training
during this period but completed the same pre- and post-test measurements as the

intervention groups.

In addition to the quantitative component, the study employed a mixed methods
approach to obtain a more comprehensive and integrative understanding of the
research problem by combining multiple sources of data (Fraenkel et al., 2012; Kopac
et al., 2020). Specifically, a convergent parallel design was used, adapted from
Creswell and Plano Clark (2011), in which quantitative and qualitative data were
collected and analyzed independently but concurrently. This design allowed for both
forms of data to be interpreted side by side, enabling the integration of results and
enhancing the validity and depth of the conclusions (Hesse-Biber, 2012; Morse, 1991;
Younas et al., 2023). The process followed in this convergent design is illustrated in

Figure 3.1.

Convergent Parallel Design Process

Quantitative
— Data — Results —__
Analysis " Compare
— or/and Relate
Qualitative s
L Data — Results
Analysis

Research —— Interpretation

Problem

Figure 3.1. Key Features of the Convergent Parallel Design
(Creswell & Clark, 2011)

3.2. Data Collection Procedures

The study was conducted following the principles outlined in the Declaration of
Helsinki. Before data collection, detailed information regarding participants' data,

variables, data collection procedures, and study objectives was submitted for ethical
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review. Ethical approval was granted by the Middle East Technical University
(METU) Human Research Ethics Committee under three separate protocols (0204-
ODTUIAEK-2023; 331-ODTUIAEK-2023; 0072-ODTUIAEK-2024), as
documented in Appendix A. Following ethical approval and before the start of the
study, informed consent forms (Appendix K) were signed and collected from all
participants in the three groups. After the approval of the ethical protocol, pre-tests
were conducted in October 2023. The intervention study commenced afterward.
Quantitative analysis was completed by December 2023, and qualitative analysis was

done by January 2024.

Figure 3.2 outlines the data collection procedures in the present study. The study's
collection, analysis, and integration of both qualitative and quantitative data are seen

from the table, which offers a thorough grasp of the research question.
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i—- Informed Consent
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Figure 3.2. Data Collection Procedures in the Study

The figure provides a comprehensive overview of the research method, illustrating
how qualitative and quantitative data were analyzed, merged, and collected during the
study. The quantitative data for the research included the dependent variables are the
components of physical fitness (strength, balance, flexibility, and body composition),
perceived health, perceived stress, yoga self-efficacy, and adherence to yoga practice.
The qualitative data included the experiences, motivations, and perspectives of the

participants involved in the yoga intervention, which were collected from semi-
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structured interviews. The qualitative and quantitative data were then analyzed and

comparedto gainaclear perspective on the data obtained from this study.

Table 3.1 presents the measurement tools used in the study, outlining the variables

assessed, the timing of data collection (pre- and post-intervention or at the 1-year

follow-up), and the application of each tool across the in-person yoga, online yoga,

and control groups.

Table 3.1. Overview of Data Collection Instruments and Testing Timeline by Group

Test/ Type Pre- Post- One-Year In- Online  Control
Instrument Test Test Follow Person
Up
PAR-Q+ Physical
Readiness v - - v v v
Physical Strength,
Fitness Tests Balance,
Flexibilty v v - v v v
Body
Composition
PSQ Psychological -
(Perceived Measure
Stress) v v v v v
PHQ Psychological
(Perceived Measure
Health) v v v v v
YSQ (Yoga Self-Efficacy
Self-Efficacy) v v v v v
- v v
v - -
Semi- Qualitative
Structured Research
Interviews
v v v -
Adherenceto  Adharence - -

Yoga
Questionnaire

(AYQ)

Note: v'means “Test taken or applied”’; PAR-Q+: Physical Activity Readiness

Questionnaire

Most instruments were administered at both the beginning and end of the 8-week

intervention. The only follow-up measure was the Adherence to Yoga Questionnaire,
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which was distributed exclusively to participants in the intervention groups (in-person
and online) and not administered to the control group.

3.3. Participants

This study focused on young adult women in Ankara, aged 18 to 30. Research has
shown that this population is suitable for assessing physical and psychological
outcomes, confirming its suitability for research examining the benefits of yoga (Erkin
& Akgay, 2018; Halder et al., 2015).

The convenience sampling method was employed to recruite participants for
quantitative data analysis; purposive sampling method was utilized for qualitative
analysis. Participants were recruited from university campuses, workplaces, and
public areas in Ankara through posters and social media. Posters were shared in
common areas at Middle East Technical University (METU), like dorms, departments,
cafes, the library, and the marketplace. As a social media platform, Instagram and
Facebook were used to connect with people.

Participants included in the study were required to be;
e Young adult woman (aged between 18 and 30),
e Unfamiliarity with yoga and not practicing yoga,

e Sedentary lifestyle.

And excluded if they had;
e Familiarity with yoga and practicing yoga,
e Currently engaging in regular sports activities,
e Major orthopedic or neurological disorders,
e Active musculoskeletal pain holders prevent the yoga intervention from

being completed.

Based on the inclusion and exclusion criteria, 142 individuals applied to participate in
the study. Following the exclusion of 22 applicants, 110 were decided eligible. Of
these, 63 consented, and 60 completed the pre-test. A total of 60 participants began the

intervention. A total of three participants withdrew from the study due to personal or
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health-related reasons. One participant from the online group discontinued
participation in the sixth week due to relocating to another country. Another participant
from the in-person group withdrew at the end of the first week following a cancer
diagnosis. One individual assigned to the in-person group did not attend any sessions

from the beginning of the intervention, without providing a reason.

The intervention (in-person and online) and control groups procedures were conducted
independently but in parallel. At this stage, all groups were considered finalized, and
a total of 41 individuals were determined to be eligible for participation. However,
allocating this relatively small sample size equally across three groups would have
further diminished the statistical power of the study. Furthermore, assigning
individuals who were highly motivated to practice yoga to a control group was deemed
inappropriate, as doing so could have negatively impacted their motivation and
engagement. As a result, the control group was formed from individuals who had not
applied to participate in the intervention, but who met the same inclusion and exclusion

criteria with those in the intervention groups.

Convenience sampling was employed during the group assignment. In preliminary
interviews with 41 applicants for the intervention group, 18 individuals reported living
in dormitories with shared rooms and lacking a private, quiet space suitable for yoga
practice. As a result, these participants were directly assigned to the in-person group.
Among the remaining applicants, 16 stated that they lived far from the yoga studio and
had work commitments, making it difficult for them to regularly attend in-person
sessions; therefore, they were assigned to the online group. Of the remaining 7
participants, a random selection was conducted via Zoom, allocating three to the in-
person group and four to the online group. Thus, convenience sampling was utilized

during the group assignment.

The control group, unlike the intervention group, did not participate in yoga practice
during the study. After confirming the eligibility of control group participants via
email, their adherence to the inclusion criteria was further verified through a follow-
up phone call. Similar to the intervention group, information about the test procedures

was sent to the control group via email. To ensure that the procedures were carried out
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consistently for all three groups, the process was monitored under the supervision of

an external expert. All participants underwent the pre-test and post-test assessments in

a mixed order. During the pre-tests, participants were instructed not to engage in any

physical activity or change their dietary habits for the duration of the study period.

Finally, as shown in Figure 3.3, 57 participants completed the intervention across in-

person, online, and control groups.

@cluded: \

-Male participant (n=5)
-Actively sport

Participants
Applied

(N=142)

background (n=12)
-Health problem (n=13)

-Not residence of Ankara
(n=2)

Applicable
Participants

(N=110)

Intervention
Participants

(N=57)

In-Person Group (n=19)

Online Group (n=19)

Control Group (n=19)

Figure 3.3. Participant Enrollment and Intervention Completion Flowchart

An overview of the demographic profiles of all participants is provided in Table 3.2.

Table 3.2. Demographics of Participants (N=57)
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Variable Total In-Person Online Control
n P%) n P®) n P®) n P (%)
Age (18-30) 57 100 19 %100 19 %100 19 %100
18-25 44 7719 18 9475 5 2632 13 68.42
26-30 13 2281 1 525 14 7368 6 31.58
Marital Status
Single 28 491 12 6316 8 4211 8 42.11
In a Relationship 23 404 7 3684 6 3158 10 52,63
Married 4 7 - - 3 1579 1 5.26
Decline to specify 2 3.5 - - 2 1053 - -
Education Level
Undergraduate Student 40 70.2 18 9774 8 4211 14 73,68
Bachelor’s Degree 7 123 - - 6 3158 1 5.26
Master’s Student 3 5.3 - - 1 5.26 2 10.53
PhD’s Student 7 123 1 526 4 2105 2 10.53
Field of Study
(Graduated/Currently
Enrolled)
Education 15 26.32 - - 7 46.67 8 53.33
Engineering 17 2983 7 4118 5 2941 5 29.41
Architecture/City 8 1404 5 - 1 - 2 -
Planning/Landscape
Architecture
Medical Science 2 351 - - 2 100 - -
Social Science 14 2456 6 4286 4 2857 4 28.57
Economics/Administra 1 1.76 1 100 - - -

tive Science

The demographic profiles of the 57 participants are presented in Table 3.2 across the
in-person, online, and control groups. The in-person group was the youngest and most
homogeneous, consisting mostly of single undergraduate students aged 18-25,
primarily from engineering and architecture fields. The online group was the oldest
and most diverse in terms of age, marital status, and education level, with participants
from education, engineering, and medical sciences. The control group was more

balanced in age and marital status, and included a mix of undergraduate and graduate

students, predominantly from education and social sciences.

The employment and perceived socio-economic status, living conditions of the study

participants are shown in Table 3.3.

Table 3.3. Socio-Economic Conditions of Participants (N=57)
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Variable Total In-Person Online Control

n P%) n P®% n P@®%) n P®%)

Employment Status

Student (Unemployed) 39 684 16 4103 8 2051 15 38.46

Employed Full Time 9 158 - - 8 8889 1 1111

Student (Employed) 7 123 3 4286 2 2857 2 2857

Employed Part Time 1 1.8 - - 1 100 - -

Unemployed 1 1.8 - - - - 1 100
Industry employed in

Education 8. 4444 1 125 4 5000 3 375

IT (Information 3 1667 - - 3 100 - -

Technology), Software,

Defence Industry

Engineering 2 1111 - - 2 100 - -

Health 2 1111 - - 2 100 - -

Public Service 1 556 1 100 - - - -

Designer/Landscaping 2 1111 - - 1 100 - -
Perceived Economic Status

Lower Income 5 8.77 2 40 2 40 1 20

Lower -Middle Income 19 333 9 4737 3 1579 7 36.84

Middle Income 25 4386 6 24 10 40 9 36

Upper-Middle Income 8 1404 2 25 4 50 2 25
Accommodation Types

Dormitory 23 404 17 7391 - - 6 26.09

Live with parents 22 386 1 455 12 5455 9 40091

Alone at own home 7 12.3 - - 4 5714 3 4286

Shared home with 5 8.8 1 455 3 60 1 20

friends

The socio-economic characteristics of the participants among the total and three
groups were shown in Table 3.3.Participants in the in-person group were
predominantly unemployed university students (41.03%), most of whom lived in
dormitories (73.91%) and identified as lower- to lower-middle-income. The online
group consisted mainly of full-time professionals (88.89%) working in fields such as
IT, education, engineering, and health. They mostly lived with their parents (54.55%)

or alone (57.14%) and reported middle to upper-middle income levels.
The control group had a more mixed composition in terms of employment, income,

and accommodation, with the majority being students or middle-income individuals

living with parents or in dormitories.
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3.4. Yoga Intervention Program

The intervention was implemented among two distinct groups: an in-person and an
online group. Participants (n=38) took part in an 8-week hatha-based lyengar yoga
program, attending two sessions per week for a total of 16 courses. Each course lasted

one hour. The overview of the intervention in the two groups is shown in Table 3.4.

Table 3.4. Overview of the Yoga Intervention Program Structured by Group

Structure of Program In-Person Online
Sample Size (n) 19 19
Program Duration 8 weeks 8 weeks

Session Frequency & Duration 2 times per week / 1 hour 2 times per week / 1 hour

According to Table 3.4, the intervention was implemented over 8 weeks, with two
sessions per week, each lasting one hour. This structure is supported by research
indicating that most yoga studies employ an 8-week duration, which is effective in

improving physical and mental health outcomes (Elwy et al., 2014; Sherman, 2012).

A twice-weekly schedule was chosen to balance effectiveness with adherence, as it is
more manageable for participants (McCall et al., 2013). Integrated yoga methods,
including yoga poses (asana), pranayama, and guided relaxation, showed the most
significant benefit in anxious participants (Elwy et al., 2014). Therefore, in this study,
a 1-hour course begins with 45 minutes of yoga poses (asana) practice, followed by 10

minutes of pranayama (breathing exercises) and 5 minutes of meditation.

The structure and content of the yoga program were developed based on established
literature in both classical yogic texts and modern evidence-based sources. Classical
sources such as the Hatha Yoga Pradipika mention 15 primary yoga poses
(Svatmarama, 2017). In contrast, modern yoga literature, such as B.K.S. Iyengar’s
"Light on Yoga" (2006), provides detailed descriptions of over 200 yoga poses, along
with their therapeutic applications, serving as a comprehensive reference.

Two books were used as guidance for structuring the whole program., Geeta Iyengar’s

Yoga: Beginner Level (2000) was used as the primary source in this study, as it offers
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a well-structured approach designed explicitly for beginner-level practice. “Advisory
on Tele Yoga Services” published by the Ministry of Health in the Government of
India (2020) was also taken into consideration during the development of the program.
Another important work is that of lyengar and lyengar (2003) on the basic principles
for teacher education. This book was also used for the dos and don'ts of teaching during
the lessons.

Based on the sources and texts mentioned above, the yoga program was designed with
several key considerations:

e The intervention utilized between 10 and 30 yoga poses for practical
implementation,

e Structure included a warm-up series, a sequence of strength, stretching, and
balance-focused yoga poses, and a cool-down phase. Yoga poses are carefully
considered and put in the series,

e The sequence of yoga poses consisted of standing poses, forward bends,
backbends, twists, inversions, and breath technique.

e Poses built from basic to more complex poses,

e Advanced poses such as handstands, headstands, deep backbends, and extreme
body stretches were excluded for safety.

e Similarly, advanced breath techniques (pranayama) were not included in the

program.

After the researcher developed the program, expert opinions were obtained through
consultations with two yoga instructors. The program was shared via email with two
experienced Turkish lyengar yoga teachers: one holding a Level 2 certification based
in New York, and the other holding a Level 3 certification based in Tiirkiye. Both
teachers have extensive experience (more than 20 years) in conducting yoga sessions
in both in-person and online formats. One teacher reviewed the program via email and
approved the overall structure without suggesting changes. A one-hour Zoom meeting
was arranged with the other teacher, during which the weekly program was reviewed
in detail. The teacher reviewed the programme and improved it regarding safety,
accessibility, and instructional clarity issues for young adult beginners. The following

modifications were made to the programme by the expert:
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e The program's overall sequence was reorganized.

e Some yoga poses were added based on the specific needs of the participants,
considering their student lifestyle, such as postures that open the chest and
lengthen the spine to alleviate the effects of prolonged sitting.

e Some beginning yoga poses were replaced with more beginner-friendly
variations.

e Every week, new yoga poses are introduced.

e Props were encouraged to be used in the program, and yoga poses were
adjusted to incorporate their use.

e The weekly flow was revised to allow a more gradual progression in difficulty.

e Due to some limitations of the online technique, simpler versions of the yoga

poses were included to suit the home environment.

e Based on the participants’ level, basic breathing techniques were chosen.

Based on the expert opinions, the latest version of the program was developed, as seen
in Table 3.5, and an extensive sample of the program is provided in Appendix L. In
the program, it was seen that the names of the yoga poses are provided in Sanskrit. It
is worth noting that not all English (or Turkish) translations of Sanskrit names for yoga
poses have standardized or equivalent translations. Although some are widely accepted
in English translations (e.g., Adho Mukha Svanasana being "Downward-Facing Dog"
as “Asagi Bakan Kdpek” in Turkish), others are not standard, or their translations
differ in the shape of poses in the yoga books. Therefore, the original Sanskrit names
were used in this study following traditional practice. However, during the
intervention, Turkish translations were used, and postures with unknown translations

were explained verbally to participants.

Table 3.5. Example of the First Two Weeks of the Eight-Week Yoga Program

Structure 1st week 2nd week
Introduction Start course in Swastikasana (3* Om  Start course in Swastikasana (3*
Chants) Om Chants)

Table 3.5. (continued)
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Warm-Up
Series

Strength-
Stretching-
Balance Series

Cool-Down

Pranayama

Shavasana-
Meditatiton

Adho Mukha Virasana to Adho
Mukha Svasana
Uttanasana in baddanguliyasana
Samasthiti Tadasana
Urdhva Hastasana to Utkatasana
Uurdhva Baddanguliyasana
Namaskarasana to Urdhva
Namaskarasana
Namaskarasana to Urhdva
Hastasana

Gomukasana
Uthita Hasta Padasana
Parshva Hasta Padasana
Utthita Trikonasana
Virabhadrasana Il
Parshva Konasana (hands on the
waist)
Vrksasana
Urdhva Prasaritta Padasana

Eka Pada Pawan Muktasana
Dwi Pada Pawan Muktasana
Jathara Parivatasana Variation
Supta-Padangustasana |

10 Min Pranayama (Observe
breathing-10 min)

Shavasana (5 min)

Adho Mukha Virasana to Adho
Mukha Svasana
Uttanasana in baddanguliyasana
Samasthiti Tadasana
Urdhva Hastasana to Utkatasana
Uurdhva Baddanguliyasana
Namaskarasana to Urdhva
Namaskarasana
Urdhva Namaskarasana to
Urdhva Hastasana

Gomukasana Variations
(Belt Usage and walk)
Uthita Hasta Padasana

Parshva Hasta Padasana

Utthita Trikonasana
Virabhadrasana Il
Parshva Konasana (hands on the
waist)
Virabhadrasana |
Prasaritta Padottanasana
(Head Down-Concave back)

Eka Pada Pawan Muktasana
Dwi Pada Pawan Muktasana
Dandasana
Urdhva Hasta Dandasana
Padangustha Dandasana
Paschimottanasana
Chatuspadasana as Setu Bandha
Sarvangasana

10 Min Pranayama (Observe
breath where it starts where it
ends)

Shavasana (5 min)

The program development process, as previously described, was informed by both

classical and modern literature, along with expert opinions. Subsequently, the main

components of the intervention were differentiated for the two groups—those

conducted in-person and those conducted online, as detailed in Table 3.6. The

following table presents the key features of the intervention for both groups, including

session location, technical setup, teaching strategies, use of props, attendance tracking,

and fidelity of monitoring.

Table 3.6. Comparative Overview of In-Person and Online Yoga Programs
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Major Components

In-Person

Online

Session Location
Session Time

Technical
Infrastructure

Visibility Support

Group
communication

Teaching Approach

Access to Materials /
Extra Practice

Props Used

Attendance Tracking

Make-up Sessions

Attendance Rate
Drop-Out Rate

Fidelity Monitoring

Table 3.6. (continued)

-University sports hall

Wednesday 7-8 pm
Saturday 4-5 pm
Not applicable

-Demonstrated poses from
various positions in the hall

No group communication tools
used

-Mirror method in front of
participants
-Real-time/personalized/verbal
feedback
-Hand adjustment

-Program not shared with
participants
- No additional practice advised

-Belt
-Weight (0.5 kg)
-Wall

By the instructor during the
course
2 sessions added at the end of
the intervention

88.49%
9.54%

-Observed 5 times
-By the Tubitak Project (1002)
scholar
-Schedule was shared
beforehand, and verbal feedback
was provided on time
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-Home-based practice

Tuesday 8-9 pm
Thursday 8-9 pm
-Home internet
-The mobile operator’s internet
-Zoom-Premium
-40inch TV
-2 cameras (one laptop, one
phone)

-2 cams provided a different view
angle
-Change cameras position if
needed

A WhatsApp group created for
coordination and announcements

-Mirror method in front of the
screen
-Real-time/personalized/verbal
feedback
-No hand adjustment

- No recordings allowed
- Program not shared with
participants
- No additional practice advised

-Belt
-Weight (0.5 kg)
-Wall

By the instructor during the
course
2 sessions added at the end of the
intervention

86.84%
5%

-Observed 5 times
-By the Tubitak Project (1002)
scholar
-Schedule was shared beforehand,
and verbal feedback was provided
before the course



Competence of the Same instructor for both groups ~ Same instructor for both groups

Instructor

Schedule An identical weekly schedule  An identical weekly schedule was
was followed followed

As shown in Table 3.5, both the in-person and online programs were designed to meet
the specific needs of each program. Below, each principal component is explained by
highlighting the similarities and differences between the in-person and online in terms
of session location, technical infrastructure, visibility support, group communication,
teaching approach and feedback, access to materials or extra practice, props used,
attendance tracking, make-up sessions, attendance rate, drop-out rate, fidelity

monitoring, instructor competence, and schedule.

Session Location and Technical Infrastructure: The in-person yoga sessions were
held in a designated campus sports hall, providing a consistent physical environment.
Online sessions, on the other hand, were conducted in participants’ homes. The in-
person sessions were scheduled on Wednesdays from 7:00 to 8:00 PM and Saturdays
from 4:00 to 5:00 PM, while the online sessions were held on Tuesdays and Thursdays
from 8:00 to 9:00 PM. No technical support needed for in-person group; however,
technical setups are needed for online group. For online group, home internet or mobile
data access, Zoom-Pro for live video conferencing, licensed for use through METU, a
40-inch TV for improved visibility, and a dual-camera setup (using both a laptop and
a phone) to provide varied angles during instruction were set. Camera positions were

adjusted as needed to ensure optimal visual clarity.

Visibility Support: At the in-person program, the instructor demonstrated yoga poses
from various positions throughout the hall. The instructor occasionally moved around
the room, but all new pose demonstrations were consistently given at the front of the
class. On the other hand, in the online program, the instructor used two camera angles

and adjusted them during the session as necessary to ensure visibility of the pose.

Group Communication: No WhatsApp group was created for the in-person
participants, as the course schedule remained consistent throughout the 16 sessions
and required no further updates. In contrast, a WhatsApp group was established for the

online participants to facilitate one-way communication from the researcher. The
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group was used exclusively to share Zoom links at least 30 minutes before each session
and to send timely reminders about course times, and also offer technical support when
needed (e.g., troubleshooting Zoom access or sound issues). It was not intended for
group discussion or peer interaction, and communication was limited to organizational

updates provided by the instructor.

Teaching Approach: Unlike other yoga styles, the lyengar method emphasizes the
importance of demonstration (lyengar & lyengar, 2003). The instructor provided real-
time, personalized feedback and helped participants adjust their poses to ensure they
used correct alignment and technique. In this study, the mirror technique was used to
demonstrate yoga poses. The mirror method is a technique where the instructor faces
the students and performs movements as if the students are looking into a mirror. It is
most useful in a group class because it is strongly recommended for flow-style or
dynamic yoga classes, as it facilitates synchronization, understanding, and
participation (AlphayogaschoolAdmin, 2024; Douglah, 2020; lyengar & lyengar,
2003; Stephens, 2012).

In the mirror technique;

e The teacher does the opposite side of what she/he is teaching (i.e., the teacher
lifts her/his left leg, while saying "lift your right leg").

e Helps students follow more easily without confusion. It is supported in yoga
teaching literature for improving visibility and learning.

e Enables students to follow more easily because they can mirror the teacher's
movements without needing to reverse sides mentally.

e Provides visibility and clarity because students face the teacher and do not need
to turn their necks or change position to see the demonstration.

e Enhances body awareness through multimodal cues such as verbal instructions,
visual demonstrations, gestures, facial expressions, and the use of tools like
mirrors.

e Prevents physical strain during instruction.

According to the literature mentioned above, the mirror method was utilized in both

groups.
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The teaching approaches and feedback strategy in this study were informed by Basic
Guidelines for Teachers of Yoga by Geeta S. lyengar and B.K.S. lyengar (2003). This
guide provided foundational principles for delivering effective yoga instruction,
including the use of clear verbal cues, accurate posture demonstrations, attentive
observation, and timely, appropriate corrections. During the intervention, these

principles were carefully applied across both the in-person and online programs.

The following general principles are derived from the Basic Guidelines for Teachers
of Yoga and adapted for use in both in-person and online settings. These guidelines
helped ensure clarity, safety, and engagement during instruction, supporting effective
teaching and learning among both groups. It is indicated in parentheses which

group(s) the guideline was applied to.

e The teacher positioned herself where she was visible to all students (for both
groups).
e Duration of the poses was (lyengar, 2001);
e Standing poses: 20-60 seconds
o Seated poses: 20-60 seconds
e Forward bends: 30-60 seconds, gradually increasing
e Twists: 20-30 seconds each side
e Inversions (like shoulderstand, with props): Start with 1 minute or
less

¢ Restorative poses for menstruation participants: 3-5 minutes

e Movements were demonstrated from multiple angles, especially in the in-
person group.

e Every yoga pose was visually demonstrated, as visual demonstrations are more
effective than verbal explanations (for both groups).

e Instructions were limited to two or three key points per pose to avoid detailed

instructions (for both groups).
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If any menstruating women were in the groups, inversions, abdominal asanas,
and twists were eliminated, and instead forward extensions, supine yoga poses

were instructed for them (lyengar, 2014) (for both groups)

Instructions were repeated using slightly different wording to reinforce

understanding (for both groups).

Attention was given not only to front-row students but also to those further

away (for the in-person group).

Poses were demonstrated 2—3 times initially to provide a clear image (for both
groups).

Instructions were repeated for both sides of the body (for both groups).

The teacher ensured her voice was heard by all participants (for both groups).
Demonstrations matched verbal instructions (for both groups).

Extended explanations were avoided (for both groups).

Pose names were introduced first in Turkish, then in Sanskrit (for both groups).

Hand adjustments were only applied when necessary, and students were asked
if they felt uncomfortable or preferred not to be touched (for in-person group).

When props were used, the teacher first demonstrated with the prop before

asking students to use it (for both groups).

No student was pushed beyond their physical limits (for both groups).

Only demonstrates the mistakes that you observed in the participants. Then
show how to correct them (for both groups).

Students were encouraged to try poses, with an emphasis on building

confidence and respecting individual fears and limitations (for both groups).

Access to Materials and Extra Practice: Maintaining the structure and consistency of

the intervention, the daily program was not shared with participants in either the in-

person or online groups. In the online sessions, no recordings were made, and

recording was not permitted. Additionally, participants were not encouraged to engage

in any yoga practice beyond the scheduled intervention sessions. This approach

ensured that all participants in both groups received a standardized experience guided

solely by the instructor during the intervention sessions.
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Props, Attendance, Make-Up Sessions, and Participation Metrics: Participants in
both groups used yoga props, such as yoga belts and 0.5 kg weights, as well as wall
support, to aid in alignment and safety practices. Participants arranged their mats and
props. They were asked to bring the necessary props before the session in which the

props would be used.

The instructor recorded attendance during every session. If a session was missed, the
reason was asked in a friendly manner, which helped encourage regular attendance.
To accommodate absences, two make-up sessions were added at the end of the
intervention for both groups. Students who have not missed a course are not allowed
to attend make-up courses. As a result, a notably high attendance rate was seen in both
groups. The overall attendance rate in the in-person group was 88.49%, and in the
online group was 86.84%. However, the online group demonstrated a lower drop-out
rate (5%) than the in-person group (9.54%).

Program Fidelity: To ensure the fidelity of the intervention, the checklist attached to
Appendix R was used. Data were collected to assess whether the sessions were
conducted according to the set plan. The fidelity criteria were organized under specific
headings as follows:

e Starting the session at the scheduled time

o Completing the 45-minute yoga practice

e Including the 10-minute basic pranayama (breathing practice) and the final 5-

minute Shavasana/meditation

o Demonstrating newly introduced yoga poses

« Providing quality and clear explanations during the session

« Giving real-time verbal or physical feedback to participants

e Following the planned program content

e Responding to participants’ questions

The attached checklist of fidelity (Appendix R) was applied to both groups. The
fidelity of the intervention was observed through five observation sessions per group,
with observation dates selected randomly by the observers. Both groups were
monitored by a project scholar from TUBITAK-1002. In each case, the yoga program
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was shared in advance with observers. Due to the suitability of the classroom
environment, the observer in the in-person group was verbally informed about the
stage of the session and the name of the yoga pose. This assistance was not possible in
the online sessions due to technical limitations. However, information was provided
to the online observer before the course started. As a result, the observers of both
programs indicated in their completed forms whether the course content was consistent

with the planned program or not.

Competence of the Instructor: A certified yoga instructor led the intervention with a
200-hour Hatha Yoga Teacher Training certificate and teaching experience both
abroad and in Tiirkiye. Additionally, the instructor completed a six-month training
program at the Ramamani lyengar Memorial Yoga Institute (RIMY) in Pune, India,
and has participated in international workshops and yoga courses conducted by senior
lyengar yoga teachers since 2015.

3.5. Data Collection Instruments

At both the beginning and end of the intervention, all participants underwent a
comprehensive set of assessments. These assessments included a Physical Activity
Readiness Questionnaire (PAR-Q) and various tests designed to evaluate physical
fitness parameters (strength, balance, and flexibility). Furthermore, a body
composition analysis was conducted. Participants also completed the Statistical
Information Questionnaire, Perceived Health Status Questionnaire (PHSQ), the
Perceived Stress Scale (PSS), and the Yoga Self-Efficacy Questionnaire (YSEQ).
Notably, only the in-person and online yoga groups participated in additional
assessments, which included the Adherence to Yoga Questionnaire (AYQ) and semi-
structured interviews. During these interviews, participants were encouraged to
respond to open-ended questions, allowing them to share their experiences and
perspectives in greater depth. Table 3.7 lists the variables to be investigated in the

study, along with the methods used to measure them.

Table 3.7. Instruments Used for Quantitative and Qualitative Data Collection
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Variables Quantitative Data Collection Tools Quialitative Data
Collection Tools

Readiness of Physical Activity Readiness Questionnaire
Physical Activity (PAR-Q)
Strength Hand Grip Strength Test (HGST)

Sit Up Test (One Minute)
Balance Single Leg Balance Test
Flexibilty Sit and Reach Test

Back Scratch Test Semi-Structured

Body Composition BMI and Body Fat Percentage (BFP) Interview
Perceived Health Perceived Health Status Scale
Perceived Stress Perceived Stress Scale
Yoga Self-Efficacy Yoga Self-Efficacy Scale (YSES)
Adherence Adherence to Yoga Questionnaire (AYQ)

3.5.1. Physical Activity Readiness Questionnaire (PAR-Q)

The American College of Sports Medicine (Riebe et al., 2018) states that the Physical
Activity Readiness Questionnaire (PAR-Q) is the most effective method for assessing
individuals who are not clinically trained. The Physical Activity Readiness
Questionnaire is a helpful tool in health and fitness settings that helps determine if
someone is ready to exercise without putting their health at risk. This tool is invaluable
for individuals who already have health issues or have been inactive for an extended
period. The Questionnaire helps people identify potential health hazards associated
with exercise, encouraging them to do so safely. It is one of the most widely used
screening methods for finding exercise-related risk factors (Bredin et al., 2013). The
Physical Activity Readiness Questionnaire is a brief, self-administered questionnaire
with seven questions that aims to identify common medical issues that may increase
the risk of injury or adverse event during exercise. These inquiries typically assess
whether the person has ever experienced heart problems, chest pain, dizziness, joint
pain, or other symptoms that may require caution. If someone responds "yes" to any
of the questions, they should obtain medical permission before engaging in any
moderate or vigorous exercise. This process is crucial in preventing unnecessary health
risks during exercise, especially in structured fitness programs. It serves as an early
screening tool to ensure individuals with specific health risks are referred for medical
advice before starting an exercise regimen (Thomas et al., 1992; Warburton et al.,
2011).
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Healthy women were one of the eligibility requirements for the intervention, which
comprised an eight-week physical exercise program; therefore, these questions were
asked to be answered before the physical tests. According to the questionnaire results,

everyone is eligible to participate in both the intervention and the physical tests.

The Turkish adaptation of the Physical Activity Readiness Questionnaire for Everyone
(PAR-Q+) is known as EGZ-A+ in Turkish and has demonstrated high test-retest
reliability (r=0.87, p< 0.001), confirming its suitability for pre-exercise screening in
Turkish primary care settings (Ertekin, 2018). Permission was obtained from the
author for the use of the test. Once the questionnaire was administered, the researcher
immediately analyzed the results before conducting the physical tests. According to
the questionnaire results, everyone is eligible to participate in both the intervention

and the physical tests.

3.5.2. Statistical Information Questionnaire

The statistical information form was designed and administered to all participants
(N=57) to properly assess elements of physical activity habits. The Statistical
Information Questionnaire attached to Appendix D had 17 questions organized into
four thematic sections: (1) socio-demographic information, (2) health and lifestyle
behaviors, (3) perceived barriers to physical activity, and (4) psychosocial views on
behavior change and educational experiences. The form was designed based on
behavioral and ecological models (Cerin et al., 2010; Herazo-Beltran et al., 2017; Ili¢
et al., 2024) to analyze individual, interpersonal, and environmental variables

influencing physical activity participation at several levels.

The first section (Items 1-10) gathered data on age, education, marital and
employment status, employment sector, residence, and income level. These items
formed a basis for subgroup analysis based on demographic and socioeconomic
variables, which are known to affect physical activity participation and the perception
of barriers (Koh et al., 2022; Borodulin et al., 2016).
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The second section (Item 11) asked participants to indicate which health-related habits
they engaged in at least four times per week (e.g., smoking, sleep, diet, screen time,
and physical exercise). This item was designed to capture behavioral patterns that may

correlate with physical activity engagement or reflect broader lifestyle choice profiles.

The third section (ltems 12-14) examined perceived barriers to physical activity,

categorized into three empirically supported domains:

Psychological and emotional barriers (e.g., lack of motivation, shame, fear of
injury), capturing intrapersonal emotional and cognitive states that inhibit behavior
(Edmunds et al., 2013; Dombrowski, 2011),

Personal barriers (e.g., time constraints, fatigue, financial limitations), reflecting
individual-level limitations rooted in daily routines and perceived effort (Herazo-
Beltran et al.; Bowles et al., 2002)

Environmental barriers (e.g., poor infrastructure, safety concerns, lack of social
support), align with contextual and structural determinants of behavior consistent with
ecological frameworks (Koh et al., 2022; Tli¢ et al., 2024).

Participants were allowed to select up to three items per category, enabling
identification of their most prominent perceived obstacles to regular physical activity.

The final section (Items 15-17) addressed self-efficacy and educational context,
adding a psychosocial dimension to the analysis. Item 15 measured self-confidence in
behavior change, aligned with Bandura’s Social Cognitive Theory, which defines self-
efficacy as a key determinant of motivation and sustained action (Bandura, 1997). This
item provided insight into individuals’ perceived ability to initiate or maintain physical
activity and health-related behaviors. Items 16 and 17 assessed participants’
experiences with distance and face-to-face education, respectively, using 10-point
rating scales. These questions aimed to capture satisfaction and perceptions regarding
educational formats during and after the COVID-19 pandemic, with attention to

aspects such as enjoyment, convenience, benefit, and opportunities for social
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connection—factors that may indirectly influence lifestyle choices, including physical
activity.

Overall, the statistical information form was designed to be concise, structured, and
multidimensional, enabling a comprehensive understanding of how personal, social,
and contextual factors interact to shape young adults’ physical activity behaviors and

perceived barriers.

3.5.3. Physical Fitness Assessment

Data on strength, balance, flexibility, and body composition before and after the
measurements were collected. The hand grip and sit-up tests were used to measure
strength, while the sit-and-reach and back scratch tests were used to measure
flexibility. The single-leg stance test was used to examine balance. Body composition
was also assessed by determining the Body Mass Index (BMI) and Body Fat
Percentage (BFP).

Standardizing exercise testing ensures that the results are reliable, valid, and safe
assessments. This lets people and groups compare their results consistently (ACSM,
2018; Atkinson et al., 1998; Morrow et al., 1994; Riebe et al., 2018; Pescatello et al.,
2014). Because of this, the study followed conventional procedures for both the
individuals and the testing setting. The tests took place in a calm, well-ventilated
environment with controlled conditions to ensure the participants were comfortable
and less stressed. There was a chair to sit in, and workers were calm and helpful
(Heyward, 2006).

Another crucial aspect of the test's validity and reliability is the readiness of the
participants before and following the test. To ensure readiness, an email titled
"Guidelines for Test Preparation” was sent to participants several days before the test
date. This email provided detailed instructions on testing protocols and preparation
requirements, both before and during the test. The email included as Appendix B
emphasized three key areas for participant preparation: Nutrition, Physical Readiness,

and Post-Test Responsibilities.
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This email included clear advice on how to prepare for and take the test, both before
and during it. Appendix B of the email emphasized three key areas for participants to

prepare: nutrition, physical readiness, and post-test responsibilities.

The email gave precise advice on what to eat in the days leading up to the test and on
the day of the test. For physical preparedness, participants were instructed to wear
comfortable clothing that allowed them to move freely. Additionally, participants were
instructed to perform a warm-up that included light repetitions of the test exercise and
engage in moderate aerobic activity for five to ten minutes, followed by dynamic
stretching, before the muscular conditioning test. It was also important to have a cool-
down regimen after the exam that included flexibility exercises that slowly lowered
the amount of effort and intensity (Riebe et al., 2018). We sent out emails with pictures
of the warm-up and cool-down routines and put them on the wall near the warm-up

and cool-down area in the test lab.

This intervention employed the testing order suggested by ACSM (Riebe et al., 2018).
We utilized Riebe's (2018) ideas to alleviate the stress associated with taking tests. The
general framework proposed by ACSM for organizing physical fitness assessments is
summarised as follows (Riebe et al., 2018):

1. Anthropometric measurements
e Height
o Weight
o Body composition

2. Muscular Strength Tests
o Hand grip strength test
e Sit-up test

3. Balance Tests

e Single-leg balance test
4. Flexibility Tests

e Sit-and-reach test

o Back scratch test

This intervention employed the testing order suggested by ACSM (Riebe et al., 2018).
Riebe (2018) recommended ways to lower stress before an exam, and those were used.
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These included providing clear directions, allowing participants to practice tests in
advance, demonstrating how to complete tasks, and offering calm verbal

encouragement to reduce stress and support their performance. (Riebe et al., 2018).

3.5.3.1. Strength Tests

Strength is a crucial aspect of yoga, as it enhances balance, posture, and flexibility,
and helps prevent injuries (Bhowmik & Ray, 2024; Polsgrove et al., 2016). In this
study, the handgrip strength test was employed to measure the maximum force exerted
by a muscle in a fixed position without any joint movement (Massy-Westropp et al.,
2011). Additionally, according to the ACSM (2018), the sit-up test was utilized to
evaluate muscular endurance, specifically the capacity of muscles to perform repeated

contractions or sustain a static contraction over time (Riebe et al., 2018).

3.5.3.1.1. The Implementation of the Hand Grip Strength Test (HGST)

Handgrip strength (HGS) is a widely used measure of grip force and an important
indicator of overall muscular strength and functionality. It provides valuable insights
into general health when considered alongside other biological parameters
(Quattrocchi et al., 2024). The Hand Grip Strength Test (HGST) assesses the strength
of hand and forearm muscles at rest and is commonly used in both clinical and fitness
settings to evaluate muscle function (Roberts et al., 2011). It is also a strong predictor
of general strength, health outcomes, and athletic performance (Bohannon, 2008;
Garcia-Hermoso et al., 2018; Leyk et al., 2007).

In clinical studies that included yoga (Lai et al., 2023; Reuter et al., 2011), the Hand
Grip Strength Test has been demonstrated to be a viable and reliable method for
measuring muscle fitness and assessing rehabilitation effects. Across several
experiments, the HGST is reasonably reliable when retested. According to Bai et al.
(2019), an Intraclass Correlation Coefficient (ICC) of 0.974 (95% CI1=0.963, 0.982)
was reported. Villafafie et al. (2016) demonstrated that HGST is quite reliable in older
individuals, while Nikodelis et al. (2021) showed that different dynamometers are

highly accurate. This level of reliability makes sure that changes in grip strength during
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things like yoga are real improvements and not just mistakes in measuring. Another
sign of general physical competence is grip strength. Vaishya et al. (2024) stressed its
importance as a health biomarker and even a new vital sign, while Telles et al. (2011)

showed that yoga can help people with rheumatoid arthritis get stronger grips.

In short, HGST is a reliable and valid way to measure the effects of yoga. We followed
a standard methodology suggested by the American College of Sports Medicine to do
this test (Riebe et al., 2016).

1. Preparation: A handgrip dynamometer was needed to perform the test. A selected
dynamometer was calibrated and validated for accuracy. Before the test, the
participants were shown how to perform the test in a practical setting. The grip bar
was adjusted so that the second knuckle of the fingers fits comfortably under the
handle and takes the weight of the instrument. The dynamometer was set to zero. Grip

strength should be assessed while participant standing (Figure 3.4).

Figure 3.4. Hand Grip Strength Test Demonstration (OpenAl, 2025)
2. Starting Position: The subject was instructed to place their feet flat on the floor
and to hold their arms parallel to the body, elbow extended, ensuring a neutral standing
posture throughout the test (Barut & Demirel, 2012). The fingers should wrap around
the handle, and the thumb should be placed over the top of the dynamometer to secure
the grip. The arm should be positioned at the side of the body, with the wrist in a

neutral position (not flexed or extended). This positioning helps to isolate the grip
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strength measurement and reduces the influence of other muscle groups. For the right
and left hands, this procedure had been done twice, with a pause between each.

3. Execution: Participants were instructed to exert maximum effort during the test.
Clear verbal instructions were provided, emphasizing the importance of squeezing the
dynamometer as hard as possible. Participants should be encouraged to take a deep
breath and relax their muscles before each attempt. Participants squeezed the
dynamometer with maximal effort for approximately 3-5 seconds without holding
their breath. The tester should ensure that the participant maintains the correct posture
and grip throughout the execution. Neither the hand nor the hand dynamometer should
touch the body or any other object. Before it started, the participants were asked to
make an experiment for their right and left hands to squeeze once, without using too

much force.

4. Measurement: The highest value obtained from the two attempts was recorded. It
is essential to note the unit of measurement (kg) and to ensure that the dynamometer

IS reset to zero before each attempt to avoid cumulative errors.

5. Scoring: The score recorded in kilograms is seen on the display. The total score of

the individual was calculated by summing the highest score obtained from both hands.

3.5.3.1.2. The Implementation of Sit Up Test (One Minute)

The one-minute sit-up test is a reliable and valid measure of abdominal muscular
endurance, linked to improved core strength and overall fitness. Diener (1992)
supports its effectiveness, while Bianco et al. (2015) highlight its usefulness as a
practical field test, especially for sedentary individuals.

The validity and reliability of the sit-up test demonstrate that it is a generally
acceptable method for evaluating this fitness component, although results may vary
depending on the specific population and protocol used. The Sit-Up Test has
demonstrated high test-retest reliability in young adult populations, with correlation
coefficients often exceeding 0.90 (Augustsson et al., 2009)
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A standardized protocol was applied for the implementation of the sit-up test (Riebe
et al., 2018). The test was conducted using the following procedural steps:

1. Preparation: Participants should lie supine on a flat surface with their knees bent
at a 90-degree angle and their feet firmly placed on the ground, secured by an assistant
to minimize movement during the test. Hands should be positioned at the sides of the
head, with fingers resting lightly over the ears. Participants are instructed to curl
upward until their elbows touch their knees, then lower their torso back down until
their shoulders touch the mat, ensuring that the elbows remain directed forward
throughout the movement (Bianco et al., 2015). The assistant is responsible for
maintaining the participant's feet on the mat throughout the test. As participants rise,
the elbows should move forward consistently until they touch the knees. During the
movement, the hands must stay at the sides of the head with fingers over the ears
(Figure 3.5). The return phase to the starting position should be controlled, allowing
the shoulders to touch the mat. Participants are required to perform as many sit-ups as
possible within one minute (Brill et al., 2000).

Figure 3.5. One-Minute Sit-Up Test Demonstration (OpenAl, 2025)
2. Starting Position: In preparation for the test, the participants were given a
demonstration of how to execute the test in a practical setting.
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3. Execution: After the necessary explanations have been given and before the test
begins, a subject repeats the entire movement once to ensure that the explanations have

been correctly understood.

4. Measurement: The timer starts on the 'Ready and Go' signal and stops after one
minute. Each correct sit-up is verbally counted. A complete sit-up consists of the upper
body straightening to a sitting position, elbows touching knees, and shoulders
returning to the mat. If a number is not called out, it shows that the shuttle was not

done properly.

5. Scoring: Within 60 seconds, the correct and completed sit-ups are counted and

recorded as a score.

3.5.3.2. Flexibility Tests

Flexibility, essential in yoga, allows joints to move fully and supports alignment,
reduces stiffness, aids balance, and helps with advanced poses (Chaudhary et al., 2021;
Luo etal., 2023; Jones et al., 2002; Riebe et al., 2018; Woods et al., 2007). The Sit and
Reach Test (SRT) and Back Scratch Test (BST) are widely used measures of
flexibility, a key aspect of yoga practice. The Sit and Reach Test assesses hamstring,
lower back, and hip flexibility, crucial for forward bends and seated stretches (Riebe
et al., 2018). Back Scratch Test evaluates shoulder flexibility, essential for poses in
yoga like gomukhasana (cow-face pose) and arm-extending postures (Smith,2024;
Jones et al., 2002).

Both tests are reliable, valid, and relevant for quantifying flexibility improvements in
yoga studies (Castro-Pifero et al., 2009; Csala et al., 2021; Luo et al., 2023). SRT uses
a sit-and-reach box, while the BST requires only a ruler or tape measure, allowing for

easy implementation (Jones et al., 2001).

3.5.3.2.1. The Implementation of the Sit and Reach Test (SRT):

60



The Sit-and-Reach Tests (SRT) are widely used in flexibility and yoga studies due to
their simplicity and effectiveness in assessing hamstring and lower back flexibility,
both of which are essential for many yoga poses. Common variations include the
Standard, Modified, Back-Saver, V-Sit-and-Reach, and Chair Sit-and-Reach Tests
(Hui et al., 2000). The Standard Sit-and-Reach Test (hereinafter referred to as the sit
and reach test) is often preferred in yoga research due to its simplicity, broad
acceptance, and relevance in measuring flexibility improvements associated with yoga
practice (Amin et al., 2014; Bal & Kaur, 2009). Therefore, it was utilized in this study,

The Sit and Reach Test has been shown to have good reliability and validity for
measuring hamstring flexibility, although it may not accurately reflect lumbar
flexibility (Muyor et al., 2014; Mayorga-Vega et al., 2014). The reliability of the SRT
has been established in several Turkish studies, demonstrating its consistency as a
measure of flexibility (Kabul et al., 2018; Sahiner et al., 2010; Tan et al., 2021). For
instance, a study highlighted the SRT as a reliable tool for assessing flexibility in
recreational male football players, confirming its utility in sports settings (Secer et al.,
2021). The study emphasized that the SRT is a valid and reliable method for evaluating
flexibility.

The Sit and Reach Test was performed according to the procedures outlined in the
ACSM Manual by Riebe et al. (2018). The following steps were followed to perform
the SRT:

1. Preparation: The participant was instructed to remove their shoes and sit on the
floor with their legs extended straight ahead. The soles of the feet should be
approximately hip-width distance apart, and the participant's knees should remain
straight throughout the test with bare feet. A sit-and-reach box, which has a measuring
scale attached to the top, should be positioned in front of the participant. The box
should be calibrated to ensure accurate measurements. A subject sits on the floor with

the sole of the bare foot flat on the test box (Figure 3.6).
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Figure 3.6. Sit-and-Reach Test Demonstration (OpenAl, 2025)

2. Starting Position: The participant sits with their back straight and feet flat against
the edge of the box, ensuring that their heels are aligned with the measuring scale. The
toes should be pointed upward, and the knees must remain fully extended throughout
the test. Participants are instructed to place one hand on top of the other with the

middle fingers overlapping.

3. Execution: Participants were told to reach forward along the measuring device as
far as possible, keeping their knees straight. The reach should be performed in a slow
and controlled manner to avoid injury (Mayorga-Vega et al., 2014). The practical
implementation was demonstrated to the participants to prepare them for it. They were
told to inhale deeply and, while exhaling as they reach forward, hold the position for
a moment to allow for accurate measurement. Importantly emphasized that the
participant should not bounce or jerk during the reach, as this could lead to injury and

affect the validity of the results. The test was carried out twice.

4. Measurement: The distance reached is recorded at the point where the fingertips
touch the measuring scale. The best of two trials is typically recorded to account for

variability in performance (Muyor et al., 2014).

5. Scoring: The score was measured in centimeters from the starting position (where
the fingertips are at the edge of the box) to the furthest point reached. Following the
initial measurement, the nail length of participants with long or decorative nails was

recorded. The nail length was then reduced from the final results to ensure accuracy.

62



3.5.3.2.2. The Implementation of Back Scratch Test (BST):

The Back-Scratch Test (BST), also known as the Apley Scratch Test, is a common
tool for assessing upper-body flexibility, particularly shoulder mobility. Yoga
frequently emphasizes shoulder flexibility due to various arm movements and
overhead poses, such as Downward-Facing Dog and Handstand (Kaminoff et al.,
2012). The test involves reaching one hand over the shoulder and down the back to
touch or overlap the fingers of the opposite hand placed behind the back (Foley et al.,
2016; Gavilan-Carrera et al., 2019).

The Back-Scratch Test (BST) is a simple and practical way to measure shoulder
flexibility. Unlike complex tools like goniometers, the BST is easy to use and doesn’t
require much training (Foley et al., 2016). It has been shown to reflect upper-body
flexibility well and is commonly used in yoga studies to track flexibility improvements
(Goethe et al., 2016; Petri€ et al., 2014). The test also links to functional outcomes and
provides consistent results (Carbonell-Baeza et al., 2011). Because it’s quick and

practical, the BST is a useful tool for both research and yoga practice.

Test-retest reliability of the BST was with studies reporting intraclass correlation
coefficients (ICC) was 0.96, indicating strong reliability across repeated tests under
consistent conditions (Rikli et al., 1999). Keith et al. (2014) reported that the test has
a high-reliability coefficient (left-hand rxy=0.77 and right-hand rxy=0.75). Cronbach's

Alpha internal consistency coefficient was 0.83 for the left and right hands.

1. Preparation: Performing the test, a measuring tape, a flat surface for the participant
to stand on, and a clear space to ensure safety were needed. Information was given to
the participant about the purpose of the test and clear instructions on how to perform
the movements. It was ensured that participants understood the importance of
attempting to touch or overlap their fingers behind their backs. It was ensured that the
individual was dressed comfortably so that their arms and shoulders could move freely
(Figure 3.7). Participants were given a demonstration of how to perform the test in a
practical setting in preparation for the test (Rikli et al., 1999).
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Figure 3.7. The Back-Scratch Test Demonstration (OpenAl, 2025)

2. Starting Position: The participant stands with her back straight. The participant
raised one arm (starting with the right hand) over their shoulder, bending the elbow so
that the hand reached down the back. The other arm should be positioned behind the
back, with the palm facing outward and fingers extended upward. Ensured that the
participant maintained a neutral spine and relaxed shoulders throughout the test. The
participant stood upright with their feet shoulder-width apart. As a result, one arm was
raised overhead, and the other arm was placed behind the back with the palm facing
outward. The goal is for the fingers of both hands to touch or overlap behind the back
(Jones et al., 2002; Riebe et al., 2018).

3. Execution: The participant was instructed to reach with one hand down behind their
head and back, while simultaneously reaching up behind their back with the other
hand. The participant should move slowly and avoid straining or bouncing. The

movement should be performed slowly to avoid injury (Heyward, 2010).

Care was taken to record the measurement accurately, noting whether the fingers
touched, overlapped, or how far apart they were. In case the participant had long nails
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or artificial nails, the measurement was taken from the beginning of the nail. The
participants performed the test twice, alternating hands for each trial. The best scores

from these attempts were recorded for analysis.

4. Measurement: The distance between the tips of the middle fingers was measured.
If the fingers overlap, the overlap distance was measured as a positive value. If the
fingers did not touch, the gap was measured as a negative value. The score is zero if
the fingertips make a touch (Heyward, 2010; Jones et al., 2002).

5. Scoring: The participant's score was the distance between the fingers in centimeters.
Positive scores indicated overlap, while negative scores indicated a gap. The score was
used to evaluate shoulder flexibility, with higher scores (more overlap) indicating
better flexibility (Rikli et al., 2001).

3.5.3.3. Balance Test

A Balance Test is an assessment that evaluates an individual's ability to maintain
stability in various positions, either while standing still (static balance) or during
movement (dynamic balance). It tests the coordination between sensory inputs,
including vision, proprioception, and the vestibular system, which together help
control posture and equilibrium (Horak, 2006). Balance tests are often used in clinical
settings, sports science, and rehabilitation to assess risk factors for falls, athletic
performance, or the effectiveness of treatment interventions (Marcori et al.,2022).

In yoga studies, balance tests are important because yoga poses often require the
practitioner to hold positions that challenge their balance. The integration of balance
tests into yoga research allows scientists and practitioners to measure how well yoga
improves balance and postural control over time (Patel et al., 2016). Yoga has been
found to enhance proprioception and balance by promoting mindfulness, muscle
strength, and flexibility, which are critical for maintaining stability (Field, 2011).
These studies often focus on populations such as older adults, athletes, or individuals
recovering from injury, where improved balance is associated with better quality of
life and reduced injury risk (Youkhana et al., 2016).
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The Single Leg Balance Test (SLBT) was used in the research as it can be preferable
for yoga studies due to focusing on unilateral stability, testing improved
proprioception, relevance to functional movement, identifying muscle imbalances
(Field, 201; Horak, 2006; Patel et al., 2016; Youkhana et al.,2016).

3.5.3.3.1. The Implementation of Single Leg Balance Test (SLBT):

Studies demonstrated that yoga exercises positively impact balance, flexibility, and
strength in athletes, suggesting that the incorporation of balance assessments under
different visual conditions can enhance understanding of how yoga practice influences
these attributes (Kartal & Ergin, 2020). Although there are different applications of
the single-leg balance test, in this study it was performed on both legs dominant and

non-dominant legs with eyes open and eyes closed condition for one minute.

The assessment of balance through single-leg tests, particularly under conditions of
eyes open and eyes closed, while distinguishing between dominant and non-dominant
legs, is essential for understanding postural stability and functional performance. This
multifaceted approach provides valuable insights into how visual input and leg
dominance influence balance capabilities (Hoffman&Payne, 1995). One of the
primary reasons for utilizing both eyes-open and eyes-closed conditions in yoga
studies is to evaluate the reliance on visual feedback during balance tasks. Yoga poses
often require practitioners to maintain balance in various postures, and the ability to
do so without visual input can significantly challenge an individual's proprioceptive
and vestibular systems (Gauchard, et al., 1999; Mohanty et al., 2014).

Understanding the difference between dominant and non-dominant legs is important
for evaluating balance. Looking at both leg dominance and visual input helps us see
how these factors affect balance, which is especially useful in yoga practice (Linn et
al., 2022). This approach also shows how vision helps maintain stability and how each
leg functions differently, which can guide training and rehab programs to improve
balance and lower the risk of injury (Paillard & Noé, 2020). In summary, the
combination of eyes-open and eyes-closed conditions, along with the assessment of
dominant and non-dominant leg performance, provides a thorough understanding of

balance capabilities.
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The Single Leg Balance Test demonstrates acceptable inter-trial reliability (ICC =
0.60-0.81) and acceptable inter-test reliability (1CC=0.61-0.89) for rugby union
players (Troester et al., 2018); inter-rater and intra-rater reliability were 0.922 (95%
Cl=0.864-0.956) for Thai patients with neck pain (Leungbootnak et al., 2024).
Another research indicates that single-leg balance tests exhibit high inter-rater and test-
retest reliability, with studies reporting reliability coefficients as high as 0.92 (Hung et
al., 2021).

The test duration was selected as a 45-second one since it may be more appropriate for
less experienced participants or to avoid fatigue-related instability. The following

methods were used to perform the SLBT:

1. Preparation: A flat, stable surface is required for the test, along with a stopwatch
or timer to measure the duration of the balance (Knight et al., 2010). Subjects were
barefoot on a medium-hard mat. The time participants can stay on each leg is recorded.
The maximum duration is 45 seconds. Before the test, the participants were instructed

on how to execute the test in a simulated situation (Figure 3.8).

Figure 3.8. Single Leg Balance Test Implementation (OpenAl, 2025)
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2. Starting Position: Participant were told to stand upright with their bare foot in feet'
hip distance, ensuring a stable base before initiating the test (Elgohary et al., 2019).
The participant should lift one leg off the ground and pull it toward the chest, bending
the knee at approximately 90 degrees, while keeping the other leg straight (Sliwowski
et al., 2021). Before assuming the balance position, cross his arms over the chest.
(Springer et al., 2007). After subjects were placed in a testing position and told to stay
balanced for 45 seconds. While three trials are often recommended for single-leg
balance tests, studies indicate that two trials can be sufficient for reliable assessment,
particularly when considering the context of the testing environment, and practicality.
and the population being assessed (Marcori et al., 2022; Riemann et al., 2013).
Therefore, the test was performed with eyes open and closed with both legs, and the
2-trial times of the test were written down on the record sheet while evaluating to

determine the mean value (Leungbootnak et al.,2024; Springer et al.,2007).

3.Execution: The test was started eyes-open on the dominant leg. The eyes are looking
in the same direction as the head. The eyes were even told to fix on a point on the wall.
Start the timer as soon as the participant lifts their leg off the ground and stops it when
they lose balance or touches the ground with the lifted leg (Ludwig et al., 2017).
Moreover, if a subject opens her eyes during a closed-eye practice, touch the ground
with the passive leg, alter the angle of the test foot through hopping or jumping, lift
the front of your foot or heel, touch to support the leg with the passive leg, extend hip
joint more than 30°, deviate body from the midpoint, touch the floor with foot, jump
or bounce, or use any external support, means balance is impaired, and the time is
noted (Hertel et al., 2002).

4. Measurement: It involves assessing the duration of balance. The time (in seconds)
was recorded so that the participant could maintain their balance on one leg (Pawar,
2023).

5. Scoring: Scoring based on the duration of balance achieved. The score is simply
the total time (in seconds) that the participant was able to maintain their balance on
each leg. The test was run, and the mean value was obtained and evaluated as the

outcome. A longer duration indicates better balance and stability, while shorter
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durations may suggest a need for further assessment or intervention (Gaerlan et al.,
2012; Krityakiarana et al., 2016; Leungbootnak et al.,2024).

3.5.3.4. Body Composition

Body composition measurements are important for understanding health, checking
how well an intervention works (Choudhury et al., 2024), seeing the benefits of
different types of exercise (McGuigan et al., 2009), comparing which exercises are
more effective (Telles et al., 2014), and observing long-term changes in body
composition (Innes et al., 2016; Nongkhai et al., 2021).

Assessing body composition is important for yoga studies because it provides insights
into an individual's physical condition, helping to tailor yoga practices more
effectively and monitor progress, preventing injury, and improving posture and
alignment (Da Silva et al., 2019). Body Mass Index (BMI) and body fat percentage
(BFP) were selected for measuring in this research. Research on BMI and BFP in yoga
studies is crucial for understanding the impact of yoga on body composition and
overall health. They are to evaluate the effectiveness of yoga as a therapeutic
intervention for obesity and related health problems. Research on the effects of yoga
on BMI and BFP has yielded mixed results, with some studies indicating minimal or
no significant changes in these metrics (Choudhury et al., 2024; Csala et al., 2021,
Kumar, 2023; Nongkhai et al., 2021; Popierz-Rydlewska et al., 2024; Varughese et
al., 2023).

The implementation of BMI and BFP in this research, Tanita MC-780 MA, and a
portable height measure tape were used (Figure 3.9). Tanita is a validated and reliable
tool for assessing body composition across various populations, including adults,
children, and adolescents. Its ability to provide accurate measurements of muscle
mass, fat mass, and total body water makes it an asset in both clinical and research
settings (Helder et al., 2018; Helder et al., 2022; Qadah et al., Simon et al., 2022).
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Figure 3.9. Body Composition Test Implementation (OpenAl, 2025)

For measuring height, a portable stadiometer (Seca 213) was utilized (Figure 3.10).

Figure 3.10. Measuring Height Implementation (OpenAl, 2025)
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It is important to emphasize once again that subjects had been advised to abstain from
consuming any food at least three hours before the test. Additionally, it was
recommended that the subject wear comfortable, lightweight clothing during the test.
Height and weight measurements were taken while the subject was barefoot with no
socks. BMI is calculated from body mass (M) and height (H). BMI = M / (H x H),
where M is body mass in kilograms and H is height in meters.

3.5.4. Perceived Health Status Scale (PHSS)

The scale of "perceived health” is used to assess the general health of a population
simply and effectively (Erengin et al., 1997). It is a subjective health indicator and
shows how individuals evaluate their health (Erkin et.al., 2018). Even so, scale is
widely used in the assessment of health status as it is closely related to objective health
indicators such as mortality and morbidity (Sentiirk et al., 2007)

The scale, attached in Appendix E, has only one item: "How do you perceive your
current health status?”, which is answered by selecting "very good™ (1 point), "good"
(2 points), "poor" (3 points), or "very poor"” (4 points). When assessing the scale, 4 is

considered the lowest score, and 1 is the highest.

3.5.5. Perceived Stress Scale (PSS)

Stress is measured through perceived stress and biological stress levels. The biological
measurement of stress indicators is the hormones in the body. It is checked by the
hormone cortisol, heart rate, and blood pressure (Chrousos, 2009). In this research,
biological measurement is not applied. Perceived Stress Scale (PSS) is a classic stress
assessment instrument originally developed in 1983 by Cohen et al. and a widely
utilized instrument in yoga studies to assess the impact of yoga interventions on stress
levels among various populations (Bansal et al., 2013; Jeter et al., 2013; Lee et al.,
2022;). The Perceived Stress Scale, attached as Appendix F and G, measures the
degree to which situations in one’s life are appraised as stressful, making it particularly
relevant in evaluating the psychological benefits of yoga practices (Berlowitz et al.,
2020; Cohen et al, 1983; Prasad et al, 2016). Questions in this scale asked about the
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feelings and stressful thoughts during the last month. Participants used a five-point
Likert scale with 14 items and answered by selecting "Never" (0 points), "Almost
Never" (1 point), “Sometimes” (2 points), “Fairly Often” (3 points), and “Very Often”
(4 points). While PSS-10 scores were being calculated, items 4, 5, 7, and 8 reversed
the scores on the positive scores. Higher overall scores indicate greater overall stress.
Total scores range from 0 to 40.

The Perceived Stress Scale (PSS) has been adapted and validated for use in the Turkish
population (attached as Appendix F), allowing researchers to effectively measure
perceived stress levels across various contexts (Ayhan, 2023; Demirtas et al., 2021;
Demir et al., 2021; Giivenkaya, 2019; Sahmurova et al., 2022;). The latest adaptation
of the PSS into Turkish was conducted by Eskin et al. (2013), who ensured its validity
and reliability for the Turkish-speaking population. The Turkish version's Cronbach's
Alpha internal consistency coefficient was 0.82, and test-retest reliability was 0.88.
Their study confirmed that the Turkish version of the PSS maintains the psychometric
properties of the original scale, making it suitable for assessing stress levels in diverse
groups, including university students and clinical populations. The translation of scale
into Turkish was done by Oriicii et al. (2009) and Eskin et al. (2013). Authorization

was granted by Eskin et al. (2013) via e-mail to use the test.

3.5.6. Yoga Self-Efficacy Scale

The Yoga Self-Efficacy Scale (YSES) is a contemporary tool designed to assess an
individual's self-efficacy in maintaining a consistent yoga practice. The Yoga Self-
Efficacy Scale (YSES) is a measure that assesses an individual's belief in their ability
to perform yoga practices and achieve desired outcomes. It assesses an individual's
confidence in their ability to perform various yoga postures and practices. The YSES
consists of 13 items that were generated based on yoga and self-efficacy theory (Birdee
etal., 2016). Body, breath, and mind were the three categories used to group the things
on the scale. The original version of YSES is attached as Appendix I, and the ratings
for each item ranged from strongly disagree to strongly agree on a 9-point Likert scale.
The increase in the score obtained from the scale subscale scores indicates high yoga

self-efficacy. The expert group and researchers refined the list to 12 self-efficacy items

72



with 5 Likert scale tailored to the Turkish population attached as Appendix H
(Kiigtikelci, 2019). Cronbach's alpha value of the scale was found to be 0.93 in the
original study (Birdee et al., 2016). Kiigtlikelci (2019) researched a Turkish adaptation
of the test, with high validity and reliability was conducted with a 0.89 Cronbach's
alpha value. The permission to use the test was obtained from the author through e-

mail.

3.5.7. Qualitative Data Collection Procedures

A convergent parallel design was chosen for this study as an approach that combines
guantitative and qualitative data collection methods. Considering the literature,
conceptual framework, and research variables, three field experts' feedback guided the
qualitative research approach of the study, semi-structured interviews. The questions
were designed to enable flexibility and in-depth exploration of the topics. This
approach allowed the researcher the flexibility to modify the sequence of topics during

the interview, ensuring a natural progression of the conversation.

Twelve questions were asked of the participants as part of the study, and the semi-
structured questionnaire is included in Appendix C. The questions can be collected
under the following main categories: Thoughts on yoga, The effects of yoga,
Methodological approaches of the group, Self-efficacy regarding yoga, Suggestions
and plans. The full list of questions provided in Appendix C is as follows:
1. What do you think about yoga?
2. How have your thoughts about yoga changed after participating in this study?
(Both positive and negative changes)
3. How has participating in the yoga sessions affected your overall health
condition?
4. What kind of physical changes have you experienced as a result of our yoga
sessions? Could you describe these changes?
5. What kind of emotional changes have you experienced as a result of our yoga
sessions? Could you describe these changes?
6. How did your stress levels change during and after the yoga intervention?

Could you describe these changes?
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7. You were part of the face-to-face or online group. What are your thoughts on
in-person/online yoga training? (Things you liked, disliked, found difficult, or
enjoyable, etc.)

8. How did you feel after the yoga sessions? (Also, please rate the
physical/social/emotional aspects before and after the sessions.)

9. How did your knowledge or ability to do yoga change? (Please rate your
experience before and after the sessions.)

10. If you were to join such a program again, what kind of adjustments or
additions would you like to see? (In terms of duration, content, the
instructor’s teaching methods, etc.)

11. Do you plan to continue practicing yoga?

12. Is there anything else you would like to add?

A non-probabilistic, purposive sampling approach was used. The reason to use this
sampling method is for suitability for small sample sizes, efficiency, and feasibility,
focusing on in-depth understanding and giving a chance to select participants who
possess specific characteristics, experiences, or expertise relevant to the study (Patton,
2015). 24 participants were selected from the 38-person intervention group. The
selection criteria were their results in physical tests, their suitability, and the personal
observations of the researcher during the intervention. Face-to-face (n=3), online (Via
Zoom) (n=18), or telephone interviews (n=2) were conducted according to the
suitability of the participants and they were informed that the interview was being
recorded and their permission was obtained. The interviews lasted between 20-30
minutes. All participants provided consent for the use of their interview data. During
the analysis, each of the 24 participants was referenced using anonymized identifiers

(e.g., P1, P2), and no personal information was disclosed.
3.5.8. Adherence to Yoga Questionnaire (AYQ)
Adherence to an exercise program is essential after its initiation, as it significantly

influences health outcomes, long-term success, and overall well-being. Notably,

research indicates that approximately 50% of individuals who start an exercise
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program discontinue within the first six to twelve months, failing to maintain

consistent participation (Gjestvang et al., 2019; Schlicht et al, 1999).

To determine whether participants who took part in the yoga intervention continued
practicing yoga or engaged in another form of physical activity, a four-question survey
was administered approximately one year after the intervention began, in October
2024. The intervention had initially been started in October 2023. The questionnaire,
created using Microsoft Office Forms, was distributed to the participants. The survey
included questions regarding whether they practiced yoga and whether they had taken
up a sport other than yoga. The questions are included in Appendix M.

3.6. Data Analysis

To address the research questions, both quantitative and qualitative data analysis

methods were explained.

3.6.1. Quantitative Data Analysis

The quantitative aspect of the study has two main purposes. The first goal was to
investigate if any significant difference existed among the groups (in-person, online,
and control) in physical fitness parameters (strength, balance, flexibility, and body
composition), perceived health, perceived stress, and yoga self-efficacy. The second
was to investigate if any significant change in these variables occurred within each
group from pre-test to post-test. The third goal was to examine whether there was a
relationship between yoga adherence levels (i.e., not practicing, occasional practice,
regular practice, etc.) and participation in in-person versus online yoga sessions during

the one-year follow-up period.

Descriptive statistics (n and p) were used to summarize the demographic
characteristics and main variables. Since the normality of the assumptions was not met
because of the unedequate of sample size (N=57) and group size (n=19); non-
parametric statistical approaches were applied for the quantitative data. For the first

goal, the Kruskal-Wallis test was used. When significant differences were found in the
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post-test, Dunn’s post hoc test without Bonferroni correction was applied. Due to the
small number of participants in each group (n=19), applying Bonferroni correction
could lead to an overly conservative adjustment and increase the risk of Type Il errors
(failing to detect real differences) (Perneger, 1998). Consequently, raw (uncorrected)
p-values (set at p<.05) are reported instead of Bonferroni-adjusted values. For the
second aim; The Wilcoxon signed-rank test was run to understand a change within the
group from pre-test to post-test. Unlike the other analyses presented above, the
perceived health parameter was analyzed by conducting the chi-square test, as it is a

categorical variable.

The level of significance was set at p<.05 for all quantitative analyses. For the
significant values of continuous variables, Cohen’s effect size (d); for categorical data,

Cramér’s V was calculated as a measure of effect size (Cohen, 1988; Sun et al.,2010).

For the research question of adherence, descriptive and simple-comparative data
determined by frequency and percentage were calculated. Also, a Chi-square test of
independence with Cramér’s V was performed to examine the relationship between

adherence and group differences.

The statistical analyses were conducted by using IBM SPSS Statistics (Version
28) and Excel, both of which were accessed through the institutional license provided
by METU.

3.6.2. Qualitative Data Analysis

For the qualitative data, a thematic reflexive approach was used, as outlined by Braun
and Clarke (2013), to analyze participants’ responses to the open-ended survey
questions. This approach involves identifying, analyzing, and interpreting patterns of
meaning (themes) within the data. It emphasizes the active role of the researcher in the
process of coding and theme development, recognizing that meaning is not simply
discovered but co-constructed through the interaction between the researcher and the
data.
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A data-driven, inductive strategy was adopted, whereby codes and themes were
developed directly from participants’ own expressions rather than being imposed based
on pre-existing frameworks. This allowed for a more open and flexible exploration of
participants’ experiences and perceptions. Thematic reflexive analysis was selected
because it offers both structure and flexibility, making it suitable for exploring
subjective experiences such as the perceived physical, psychological, and behavioral
impacts of a yoga intervention. Moreover, it aligns closely with the study’s qualitative
goals, which aimed to gain in-depth insight into participants' personal reflections,
behavioral changes, and motivations in both the in-person and online yoga contexts.
All data were coded and organized using Microsoft Excel to facilitate systematic

categorization and theme development

3.7. Threats to Internal Validity

Internal validity refers to the degree of certainty that the changes in the results were
caused by the program or activity, rather than by some other factor (Fraenkel et al.,
2012). In studies like this one, which employ a pre-test, post-test design with a control
group, it is crucial to be aware of any factors that could influence the results. Based on
this study, several possible threats to internal validity were identified and are shown
in Table 3.8. It is also explained what steps are being taken to reduce the impact of

potential threats.

Table 3.8. Internal Validity Threats Summary

Threat Why could be threat How to minimize

Same inclusion criteria used;
groups had similar pre-test

scores; diversity considered in

Differences in age and life
context may affect
responses

Subject Characteristics

interviews
Home vs. studio settings Treated as real-world
Location may influence comfort and variation; low threat
focus
Table 3.8. (continued)
_ Different tools or Same validated tools and
Instrumentation procedures could affect protocols used in pre-and
results post-tests
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Data Collector
Characteristics

Data Collector Bias

Evaluator traits could bias
assessments

The researcher collected &
analyzed data

Pre-test may influence

Same evaluator used; no
influence of personal
characteristics found

Standardized procedures,
external expert oversight, and
peer debriefing

Sufficient time between tests;

Testing post-test responses same tools used
The control group included
Short time between pre- and
. External events could ] .
History . post-tests; no major events
impact outcomes
occurred
Participants may change General info provided only;
behavior because they no details on hypotheses,
Attitude of Subjects know they’re being studied neutral item phrasing used

According to Fraenkel et al. (2012), internal validity refers to the degree to which
observed results can be reliably attributed to the intervention rather than to outside
influences. Differences in participant age and living circumstances could be a threat to
subject characteristics. Though the groups had identical pre-test results at the start, the
same selection criteria were applied, and in the interviews, we focused on demographic
variation. This threat was thus lessened. Since the difference in place—studio vs.
home—reflects real-life circumstances, it was not considered a drawback. The entire
process followed accepted procedures, all tests were conducted using the same tools
and techniques, by the same person. Blinding was not feasible; thus, engaging with an
external expert helped to lower bias. Given enough time between exams to prevent
practice effects, the short research duration meant that outside events had no threats
on the outcomes. The Hawthorne effect was minimized (Fraenkel et al., 2012;
McCarney et al., 2007), as participants were only provided with general information
and were not informed of the precise research topics. Although some pre-test questions
might have raised awareness, particularly among more educated individuals, the
questions were carefully designed to be objective and unbiased. The actions taken
ensured that risks to internal validity remained low to moderate and that the study’s

design and execution adequately addressed them.
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3.8. Trustworthiness

Because qualitative data analysis is an interpretive process, this study adheres to the
criteria of credibility, transferability, dependability, and confirmability to ensure the
trustworthiness of the findings (Creswell, 2013; Glesne, 2016, Guba, 1981; Lincoln &
Guba, 1985).

To strengthen credibility, the researcher consulted three field experts while preparing
the semi-structured interview guide and revised it based on their suggestions. After the
interviews were transcribed verbatim, the researcher checked the consistency between
the transcripts and audio recordings. The content analysis was conducted manually
using Excel. To minimize subjectivity and improve consistency, peer debriefing
sessions were held with two colleagues during the coding process. Supported by

external observations, helped enhance the reliability of data-driven interpretations.

To ensure transferability, participants were selected based on predetermined criteria.
The selection was made by considering the differences between pre- and post-test
results and supported by classroom observations. This approach was intended to guide
future studies with similar groups. Themes and codes were created based on
participants’ statements. An inductive, bottom-up approach was used to move from

data to theory.

To provide dependability, a systematic process of data collection and analysis was
followed. The planning and implementation of interviews, coding decisions, and
theme development were conducted in a clear and structured manner under the
supervision of an external expert from the department. Although a formal audit trail
was not prepared, the entire analysis process—from transcripts to coding—was
explained. Coding reliability was supported by peer reviews conducted with two
colleagues. In these sessions, similarities and differences between the codes, as well
as ways to express the codes more clearly, were discussed. A consensus was reached

to reduce subjectivity in interpretations and ensure consistency.
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To ensure confirmability, themes and interpretations needed to be grounded directly
in the data. For this reason, all interpretations made during the analysis were supported
by participant statements. The original expressions of participants were preserved as
much as possible. In this way, the researcher's subjectivity was minimized in the

influence on the findings.

3.9. Researchers Role

In mixed-methods research, the researcher has several important roles, including
collecting objective data and interpreting it reflectively. The researcher has to be
actively involved in both the quantitative and qualitative parts of this investigation
(Creswell, 2009)

I used to study urban planning, but I switched to sports sciences and physical education
because | became more interested in yoga and other mind-body health practices. As a
hatha yoga teacher with a 200-hour teacher training certificate, | attended a six-month
lyengar yoga program in Pune, India. | also have teaching experience in yoga abroad.
This expertise in different fields and countries provided me with a strong foundation
for planning and implementing a structured yoga intervention as part of scientific

research study.

During the quantitative data analysis, | was responsible for leading an 8-week Hatha-
based lyengar yoga program for both in-person and online groups. | was the teacher
for all groups, ensuring that the program content, quality of training, and delivery were
consistent across all groups. | also managed the administration of pre- and post-test
evaluations, which included physical fitness tests, reported stress levels, perceived
health status, and yoga self-efficacy ratings. | employed non-parametric approaches,
which were suitable for the sample, to conduct the statistical analysis. During this step,
I ensured that my role as a teacher remained distinct from the assessment process and
followed standard protocols to maintain objectivity.

In the qualitative data analysis, | conducted semi-structured interviews with 24
participants from the intervention group to learn about their personal experiences with

yoga. We videotaped all the interviews with the participants' permission, transcribed
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them verbatim, and then analyzed them using a reflective thematic method. | manually
coded the data using Word and Excel, and generated themes through repeated review
of the transcripts. To enhance transparency and trustworthiness, the coding and themes
were further refined through peer review discussions. Because | was both a yoga
teacher and a researcher, | stayed reflexive throughout the project. | was always aware
of how my background, views, and position might affect the research process and my
understanding of it. To avoid bias, | documented all my analytical choices and ensured
that my conclusions were grounded in actual quotes from participants and verifiable

facts.

In general, my job in this study was to mix controlled, quantitative measurements with
open-ended, qualitative questions. Because | have a background in multiple fields and
have practiced yoga myself, | was able to gain a comprehensive understanding of how
in-person and online yoga courses impact young adult women and how they may be
affected.

3.10. Limitations

A limitation of this study is the use of convenience sampling, meaning participants
were selected based on their availability and willingness to participate. Although this
method is common in applied research, it may limit the generalizability of the findings,
as the sample may not fully represent the wider population. Additionally, participants
were assigned to the in-person or online groups based on their residential conditions,
not randomly. Those living in university dormitories were placed in the in-person
group, since most dormitory rooms lacked the space and privacy necessary for online
participation. Participants living at home or in shared apartments, where such
limitations were less of a concern, were assigned to the online group. While this
assignment was not random, it followed a logical and practical rationale that ensured
feasibility and maximized participation. Although there is a possibility of selection
bias, the group allocation was based on contextual realities and aimed at preserving

the intervention's integrity and accessibility.
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Another limitation is the sample size (N=57). Although sufficient for the primary
analyses, a larger sample would have allowed greater statistical power and more
sensitive subgroup comparisons. The fairly small sample could have limited the ability
to detect small effects and could limit the external validity of the outcomes. More
representative and larger samples should be recruited in future studies to ensure

maximum robustness and external validity of the findings

The inability to control participants’ dietary habits and their possibility of doing other
physical activities besides the intervention is another limitation of the study. These
variations in diet and additional exercise may have affected the main variables of the
study: body composition, muscle strength, and stress levels. These factors were neither
monitored nor standardized during the intervention period, although participants were
explicitly instructed by the researcher—both verbally and through the consent form—
to maintain their usual daily routines. Future studies should account for ways to assess
and control such factors so as to increase the internal validity of the study and sincerely

attribute changes to the intervention.

Maintaining participants’ motivation throughout the intervention was a another
limitation, as it could influence both adherence and outcomes. Nevertheless, the
intervention was implemented successfully. Attendance rates were high, with 88.49%
for the in-person group and 86.84% for the online group. Dropout rates were low
across all groups: 0% in the control group, 5% in the in-person group, and 9.52% in

the online group.

The dual role of the researcher as both yoga instructor and researcher contributed
positively to the study by enabling consistent program delivery and ensuring deep
subject-matter expertise. However, this dual role also introduced a risk of bias that
could affect the objectivity of the research process. To address this, several strategies
were used to maintain scientific rigor, including the use of objective measurement

tools, transparent reporting procedures, and external expert and peer reviews.
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CHAPTER 4

RESULTS

This chapter presents the study's findings in detail, including participants'
demographics, non-parametric statistical analyses, and qualitative results. The
quantitative results are organized according to the research questions and cover
comparisons between and within groups for physical fitness parameters, perceived
health, perceived stress, yoga self-efficacy, and adherence to yoga practice.
Additionally, the qualitative findings obtained through open-ended responses are

presented in the final section of the chapter.

4.1. Demographics of Participants

This section presents the socio-economic and demographic characteristics of the
participants, along with their lifestyle habits. It also examines self-reported barriers to
physical activity, categorized as personal, emotional-psychological, and
environmental factors. Additionally, the section includes data on participants’ self-
confidence in changing their behavior and their experiences with in-person and online

learning since the COVID-19 pandemic.

The questionnaires were administered to all three groups at the time of the pre-test via
QR code using Microsoft Forms attached in Appendix D.

The participants (N=57) were asked to indicate which of the habits listed in Table 4.1

they engage in at least four times per week. The results are presented in the table below,

highlighting the number of participants who reported behaviours were selected.
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Table 4.1. Participant Habits Practiced Four or More Days Per Week

Habits Total In-Person Online Control
n P(%) n P(%) n P (%) n P (%)
Smartphone use 50 87.72 15 30 18 36 17 34

Sleep between 7-8 48 8421 16 3333 16 33.33 16 33.33
hours

Sugar consumption 40 7018 15 3750 12 30 13 32.5
Meat and  dairy

consumption 36 63.16 9 25 12 33.33 15 41.67
Vegetable 36 6316 7 19.44 14  38.89 13 36.11
consumption

Fruit consumption 30 5439 12 3871 10 3226 9 29.03
Healthy breakfast 22 38.6 5 2272 9 40.91 8 36.36
Smoke cigarette 11 1930 5 4546 2 18.18 4 36.36
Alcohol 2 351 - - 2 100 - -

When the daily habits of participants were observed, the most common among all
groups was the use of smartphones at 87.72% (n=50), who used their phone four or
more hours a day. The greatest number (n=18) was found from the online group,
followed by the control (n=17) and in-person (n=15) groups. The sleep routines were
evenly distributed—84.21% (n=48) of the overall participant sample reported sleeping
7-8 hours on a regular basis, with four from each group (n=16 per group). Use of
sugar was also common, indicated by 70.18% (n=40) of the participants. The in-person
had the highest regular users of sugar (n=15), followed by the control (n=13) and
online (n=12). In meat and dairy eating, 63.16% (n=36) ate them regularly. Control
group here (n=15), then online (n=12) and in-person (n=9). Vegetable consumption
had a different distribution—again 63.16% (n=36) overall—but greater in the online
group (n=14) than control (n=13) and in-person (n=7). Fruit consumption was slightly
lower at 54.39% (n=30), with greater levels in the in-person group (n=12), then online
(n=10) and control (n=9).

Breakfast behaviour was stated by 38.6% of the participants (n=22). It happened most
frequently in the online group (n=9), less frequently in control (n=8), and least in the
in-person group (n=5). Smoking cigarettes was stated by 11 participants (19.30%),
with nearly half of them (n=5) belonging to the in-person group. Drinking alcohol was
remarkably rare—only two participants, both belonging to the online group.

84



Overall, participants had moderate levels of healthy habits. Most of them slept well
and ate some fruits and vegetables on a regular basis. But a lot of people used
smartphones and ate a lot of sugar, and not many people ate breakfast on a regular
basis. The online group tended to have slightly healthier habits, such eating more
vegetables and having breakfast every day. The in-person group, on the other hand,
had riskier behaviors, like smoking and eating a lot of sugar.

Understanding the barriers that prevent individuals from engaging in regular physical
exercise is essential for designing effective interventions. At the pre-test, the
participants were asked about the barriers under 3 headings: personal, emotional-
psychological, and environmental. Table 4.2 below shows participants’ self-reported
personal barriers to engaging in physical activity, comparing the in-person, online, and

control groups.

Table 4.2. Participants’ Self-Reported Personal Barriers to Engaging in Physical
Activity

Personal Barriers Total In-Person Online Control
n P®%) n P% n P%) n P(%)

Lack of management such as

setting personal goals, monitoring 40 70.18 13 325 15 375 12 30
goals

Lack of time allocation 33 579 12 3636 7 2121 14 4242
Feeling fatigued 34 5965 10 2941 13 3824 11 3235

Lack of a physically active role 17 2983 7 4118 6 3529 4 2353
model

Economic constraints 14 2456 6 4286 5 3571 3 2143
Perception that exercising is 2 3.51 - - - - 2 100
ineffective

In this study, 57 students were asked about the factors that personal barriers of their
participation in physical activity. Across all groups, the most common personal barrier
mentioned was a lack of personal management skills (i.e., not setting goals or
monitoring). It was mentioned by 40 participants (70.18%) and almost evenly
distributed across groups, with most being reported by the online group (n=15, 37.5%),
followed by the in-person group (n=13, 32.5%) and the control group (n=12, 30%).

Feeling fatigue was comparatively consistent overall across groups, affecting 34

85



participants in total (59.65%). It was most frequently reported in the online group
(n=13, 38.24%), then the control group (n=11, 32.35%), and the in-person group
(n=10, 29.41%). Lack of time for physical egsersize was another barrier, mainly
among the control group, where 14 members (42.4%) cited this challenge. It came
second among the in-person group (n=12, 36.4%) and the online group (n=7, 21.21%).
Physical inactivity role model was mentioned by 17 participants (29.83%) in all groups
with the highest frequency in the in-person group (n=7, 41.18%), then in the online
group (n=6, 35.29%) and finally in the control group (n=4, 23.53%). Financial
limitations were another barrier, which was reported by 14 participants (24.56%). It
was most commonly referenced by the in-person group (n=6, 42.86%) and the online
group (n=5, 35.71%), followed by the control group (n=3, 21.43%). Finally, the
perception that exercise does not work was an unusual barrier but identified in only
the control group (n=2, 100%). As a result; the findings show that self-regulation
skills, fatigue, and time constraints are the most common personal barriers to physical

activity.

The participant (N=57) was asked another question to gain insight into the obstacles
to engaging in physical activity. Emotional and psychological barriers to physical

activity are cited in Table 4.3.

Table 4.3. Participants’ Self-Reported Emotional and Psychological Barriers to
Engaging in Physical Activity

Emotional and psychological Total In-Person Online Control
barriers

n P% n P% n P%) n P(%)
Lack of motivation 53 9298 19 3585 18 3396 16 30.19
Lack of enjoyment 23 4035 5 2174 9 3913 9 3913
Lack of confidence 29 5088 14 4828 6 2069 9 31.04
Concerns about physical
appearance (e.g., shame, 11 1930 7 6364 1 909 3 27.27
hesitation, etc.)
Fear of injury or physical harm 2 3.51 - - - - 2 100

Among 57 participants revealed that the most frequently reported barrier to all of the
groups was low motivation, expressed by 53 participants (92.98% of the total sample).

This was fairly evenly distributed throughout the in-person group (n=19, 35.85%),
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online group (n=18, 33.96%), and control group (n=16, 30.19%), indicating
motivation was a widespread barrier regardless of groups. Lack of enjoyment of
physical egersize felt by 23 subjects (40.35%) and was more dominant in the online
and control groups, with 9 subjects in each group (39.13% in each group), while only
5 subjects in the in-person group (21.74%) felt this barrier. Lack of confidence in the
ability to perform physical exercise were cited by 29 participants (50.88%), and were
most significant in the in-person group (n=14, 48.28%). Next was the control (n=9,
31.04 %) and then the online group (n=6, 20.69%). Concerns about physical
appearance (embarrassment, shyness, etc.) were noted by 11 respondents (19.30%) in
total. Interestingly, this issue was far more dominant in the in-person group (n=7,
63.64% of those choose it), compared to the control group (n=3, 27.27%) and
especially the online group (n=1, 9.09%). Lastly, fear of injury or harm by physical
egersize was extremely rare, cited by only 2 participants (3.51%), both of them were
in the control group. These findings indicate that motivation, confidence, and

enjoyment are central emotional and psychological barriers to physical activity.

Another question regarding barriers to physical participation, as an environmental
barrier, was analyzed, and the values are shown in Table 4.4.

Table 4.4. Participants’ Self-Reported Environmental Barriers to Engaging in
Physical Activity

Environmental Barriers Total In-Person Online Control

n P(@%) n P®) n P®%) n P (%)
Transportation (traffic, difficulty 25 43.86 7 28 7 28 11 44
with public transportation)
Lack of social groups 22 386 5 2273 8 36.36 9 4091
(at the workplace, on campus,
among friends, etc.)
Safety concerns 20 3509 9 45 5 25 6 30
(darkness, stray dogs, fear of
harassment)

Lack of sports centre and facilities 17 29.82 5 2941 7 4118 5 2941
Table 4.4. (continued)

Weather conditions (rain, heat, 14 2456 7 50 4 2857 3 2143
snow, humidity, etc.)
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Insufficient infrastructure (lackof 9 1579 1 1111 3 3333 5 5556
green spaces, absence of
walking/cycling paths, etc.)

Lack of encouragement and 7 1228 1 1429 2 2857 4 57.14
support from family, friends, or a
partner

Environmental challenges were fairly common across all groups, with transportation
issues being the most often cited (n=25, 43.86%). This was highest in the control group
(n=11, 44%), and was reported equally by both in-person and online groups (n=7 each,
28%). This absence of social groups such as friends or campus-based exercise groups
was another problem mentioned most frequently (n=22, 38.6%), with the control group
mentioning it most (n=9, 40.91%), followed by the online group (n=8, 36.36%), and
the in-person group (n=5, 22.73%). Issues of safety (darkness, dogs, fear of
harassment) were reported by 20 participants (35.09%). This was highest in the in-
person group (n=9, 45%), while online participants (n=5, 25%) and control
participants (n=6, 30%) reported these lower. Lack of sports facilities or centers was
noted by 17 participants (29.82%), and the most complaining group about this issue
was the online group (n=7, 41.18%), followed by both control and in-person groups
equally (n=5 each, 29.41%). 14 of the participants (24.56%) reported weather
conditions such as hot, cold, or rain, as a barrier for exercise with the in-person group
reporting most frequently (n=7, 50%) than the online group (n=4, 28.57%) and the
control group (n=3, 21.43%).

Poor infrastructure like the lack of green spaces or walking trails was less commonly
cited (n=9, 15.79%), in the control group (n=5, 55.56%) and online group (n=3,
33.33%) and one in-person group (11.11%) mentioned this. Finally, the lowest
reported environmental barrier was a lack of encouragement or support from family
members or friends (n=7, 12.28%), this was most common in the control group (n=4,
57.14%). less common in the online group (n=2, 28.57%), and rarerly in the in-person
group (n=1, 14.29%). As a conclusion; environmental barriers such as transportation,
safety, and social support limitations significantly affect physical activity

participation.
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Another question, “How would you rate your self-confidence in making a behaviour
change or developing a new behaviour?” was asked to participants to understand how
confident they feel about making a change or starting a new habit, like doing yoga or
sports. Confidence is important because it affects whether someone will try, keep
going, or give up. This question also helps us see if people with higher confidence are
more likely to stick with yoga. It gives useful information to support people who may
need more help to feel confident. Participants were asked to rate their self-confidence
on a scale from 1 to 10. For analysis purposes, responses were categorized as follows:
scores of 9-10 were classified as very high self-confidence, 7-8 as high self-
confidence, 5-6 as moderate, 34 as low, and 1-2 as very low self-confidence. As a
result of the analysis, the result is given below in Table 4.5.

Table 4.5. Participants’ Self-Confidence Levels in Making a Behaviour Change or
Developing a New Behaviour

Self-Confidence Levels Total In-Person Online Control

n P% n P (%) n P (%) n P (%)

Very high self confidence 4 7.02 1 25 2 50 1 25
High self confidence 22 38.6 9 4091 5 22.73 8 36.36
Moderate self confidence 18 31.58 3 16.67 9 50 6 33.33
Low self confidence 10 1754 5 50 2 20 3 30
Very low self confidence 3 5.26 1 33.33 1 33.33 1 33.33

When comparing the three groups in terms of self-reported self-confidence levels in
making a behavior change or developing a new habit, overall among all participants
(N=57), the majority reported high (38.6%, n=22) or moderate (31.6%, n=18) levels.
The in-person group had high percentages of high self-confidence were reported
(40.9%, n=9), but also had the highest number of low self-confidence responses (50%,
n=5). The online group showed more moderate (50%, n=9) and very high (50%, n=2)
confidence. The control group was quite evenly distributed across categories, with a
high (36.4%, n=8) and moderate (33.3%, n=6) levels of confidence. Very low self-
confidence was uncommon (5.3%, n=3) and divided equally between the three groups.
Lastly, participants were asked about their experiences with in-person and online
learning for understanding how different teaching methods are perceived. These
students had experienced online learning during the COVID-19 pandemic, as their
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university, college, or workshop courses were delivered remotely at that time.
Therefore, they had first-hand experience with both learning formats. Comparing these
two experiences helps reveal which method participants find more engaging, effective,
or comfortable, which can influence their motivation, participation, and long-term
adherence. This also supports the evaluation of the intervention methods used in the
study and provides practical insights for designing future programs that align with
participant preferences and needs. Two questions were asked how their general
education experiences with in-person and online education -during and after Covid-
19. Participants were asked to rate their experiences on a scale from 1 to 10 (1 least
like -10 most like). Answers categorized as most likely as a positive experience and
least likely as a negative experience. Answers from 10-6 categorized as a positive
experience; 5-1 as a negative experience. Table 4.6 below shows the results of the in-

person experience and the online experience.

Table 4.6. In-Person and Online Education Experience Ratings of Participants

Education Experience/Groups In-Person Online

n P (%) n P (%)
Positive experience 53 92.98 12 21.05
Negative experience 4 7.02 45 78.95

According to Table 4.6, out of 57 participants, 53 (92.98%) rated their in-person
learning experience positively, while only 4 participants (7.02%) reported negatively.
In contrast, only 12 participants (21.05%) reported a positive experience with online
learning, whereas 45 participants (78.95%) rated it negatively. Overall majority of
participants had a preference on in-person education.

4.2. Research Questions and Results

This section presents the findings of the study concerning the research questions,
aiming to clarify the impact of the yoga programs on physical fitness, perceived stress,
perceived health, self-efficacy, and adherence among young adult women. Each
variable was examined through two separate research questions. Each research
question was introduced with its related parameters, followed by the corresponding

analyses and results.
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4.2.1. Between-Group Differences Research Questions and Results

4.2.1.1. Research Question and Results Related to Strength

RQ-1 (a): Is there a significant difference among the intervention group (in-person
and online yoga group) and the control group in strength after an 8-week hatha-based

lyengar yoga program?

Results of Strength: To assess group differences among the in-person yoga, online
yoga, and control groups in strength performance, Kruskal-Wallis H tests were
conducted for the Hand Grip Strength Test (HGST) and Sit-Up Test, measured both
before and after the intervention (Table 4.7).

Table 4.7. Kruskal-Wallis H Test Results for Strength Tests Across Groups

Measurements In-Person Online Control
Mean Rank Mean Rank Mean Rank H p
HGST Pre 27.58 30.74 26.68 035 0.84
Post 30.16 32.05 24.79 196 0.38
Sit-Up Test Pre 27.37 30.18 29.45 030 0.86
Post 32.08 30.39 24.53 219 0.34

HGST: Hand Grip Strength Test

According to the Kruskal-Wallis analysis of the pre-tests across HGST (H(2) = 0.35,
p=0.84) and Sit-Up performance (H(2)=0.30, p=0.86) showed no statistically
significant differences were found among the three groups at pre-test. This indicates
that all groups started with comparable baseline levels of strength before the

intervention.

To evaluate differences in post-intervention strength levels among the three groups
(in-person yoga, online yoga, and control), Kruskal-Wallis H tests were conducted.
The results indicated that there were no statistically significant group differences at
post-test for HGST (H(2)=1.96, p=0.38) and for the sit-up test (H(2)=2.19, p=0.34).
Since the p-values for both pre- and post-test comparisons are greater than «=0.05,

we fail to reject the null hypothesis, meaning there were no statistically significant
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differences in hand grip strength and sit-up tests between the groups before or after the
intervention. As none of the comparisons reached statistical significance, post hoc

analyses were not conducted.

4.2.1.2. Research Question and Results Related to Balance

RQO-1 (b): Is there a significant difference among the intervention group (in-person
and online yoga group) and the control group in balance after an 8-week hatha-based

lyengar yoga program?

Results of Balance: A Kruskal-Wallis H test was conducted to determine whether
there were statistically significant differences among the three groups (in-person

yoga, online yoga, and control) in single-leg balance based on four conditions:

e Dominant Leg Eyes Open (DLEO)

e Dominant Leg Eyes Closed (DLEC)

e Non-Dominant Leg Eyes Open (Non-DLEO)
e Non-Dominant Leg Eyes Closed (Non-DLEC)

Each condition was measured both before (pre-test) and after (post-test) the
intervention to assess the impact of in-person and online yoga intervention on balance

among the three groups (Table 4.8).

Table 4.8. Kruskal-Wallis H Test Results for Balance Across Groups

Balance Test In-Person Online Control
Mean Rank Mean Rank  Mean Rank H p
DLEO
Pre 25.74 31 30,26 1,78 0.41
Post 29.18 34.58 23.24 7.78 0.02*

Table 4.8. (continued)

DLEC
Pre 29,16 29.47 28.34 0.05 0.98
Post 32.82 29.21 24.97 2.31 0.35
Non_DLEO
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Pre 25.84 32.26 28.89 2.02 0.36

Post 27.11 34.53 25.37 5.20 0.07
Non_DLEC

Pre 27.26 27.79 31.95 0.91 0.63

Post 27.00 33.66 26.34 2.27 0.32

DLEO: Dominant Leg Eyes Open, DLEC: Dominant Leg Eyes Closed, Non-DLEO: Non-Dominant Leg
Eyes Open, Non-DLEC: Non-Dominant Leg Eyes Closed

To investigate differences in balance performance across the in-person yoga, online
yoga, and control groups, Kruskal-Wallis H tests were conducted for four balance
conditions: DLEO, DLEC, Non-DLEO, and Non-DLEC. Conditions of tests were
assessed at both pre- and post-test. At pre-test, there were no statistically significant
differences among the groups for any of the conditions (DLEO: H(2)=1.78, p=.41;
DLEC: H(2)=0.05, p=.98; Non-DLEO: H(2)=2.02, p=.36; Non-DLEC: H(2)=0.91,
p=.63), indicating that the groups began the study with comparable similar balance

abilities.

At post-test, a statistically significant difference among groups was found for the
DLEO condition, H(2)=7.78, p=.02.<.05. Mean ranks revealed that the online yoga
group demonstrated better balance performance compared to the in-person group,

while the control group had the lowest performance.

For all other post-test conditions—DLEC, Non-DLEO, and Non-DLEC—no
statistically significant differences were observed (DLEC: H(2)=2.31, p=.35; Non-
DLEO: H(2)=5.20, p=.07; Non-DLEC: H(2)=2.27, p=.32).

Given that only DLEO post-test results reached statistical significance, post-hoc
analyses were conducted for DLEO, but not performed for the other three conditions.
Post-hoc pairwise comparisons were conducted using Dunn’s test without Bonferroni
correction. Due to the small number of participants in each group (n=19), applying
Bonferroni correction could lead to an overly conservative adjustment and increase the
risk of Type Il errors (failing to detect real differences) (Perneger, 1998).
Consequently, raw (uncorrected) p-values are reported instead of Bonferroni-adjusted

values. The pairwise result for the groups is shown in Table 4.9 below.

Table 4.9. Pairwise Comparison of Groups among DLEO
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Groups p d

Control vs In-Person 0.14
Control vs Online 0.005* 0.45
In-Person vs Online 0.185

According to Table 4.9, post-hoc pairwise comparisons showed that the difference
between the online yoga group and the control group was statistically significant,
p=.005<.05. The effect size (d=0.45) is found to be a small effect by Cohen (1988)
and a small effect by Hopkins et al. (2009).

However, the differences between the in-person and control groups (p=.14) and the in-
person and online groups (p=.185) were not statistically significant. Therefore, the null

hypothesis of the first research question for the balance is rejected.

4.2.1.3. Research Questions and Results Related to Flexibility

RQ-1 (c): Is there a significant difference among the intervention group (in-person
and online yoga group) and the control group in flexibility after an 8-week hatha-based
lyengar yoga program?

Results of Flexibility: A Kruskal-Wallis H test was conducted to determine whether
there was a significant difference in sit and reach test (SRT) and back scratch test

(BST) results among the three groups (Table 4.10).

Table 4.10. Kruskal-Wallis H Test Results for Flexibility Tests Across Groups

Measurements/Groups In-Person Online Control
Mean Rank Mean Rank MeanRank H p
SRT
Pre 31.95 26.5 28.55 1.04 0.59
Post 34.74 29.89 22.37 536 0.69
BST_Left

Table 4.10. (continued)

Pre 29.58 24.5 3292 249 0.29
Post 33.53 24.87 2861 261 0.27
BST_Right

Pre 275 27.66 31.84 084 066
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Post 32.11 27.63 27.26 1.00 0.61
SRT: Sit-and-Reach Test, BST: Back Scratch Test

At pre-test, there were no statistically significant differences among the groups for any
of the tests. For the SRT, the groups started at similar levels (H(2)=1.04, p=.59), The
same result was seen in the Back Scratch Test: the left side showed no significant
differences at pre-test (H(2)=2.49, p=.29), and the right side results also remained
non-significant (H(2)=0.84 p=.66). Results indicating that the groups began the study

with comparable similar flexibility abilities.

For the post-test for all test results were also non-significant. Sit and reach test
(H(2)=5.36, p=.69), Back Scratch Test for the left side (H(2)=2.61, p=.27), and the
right side (H(2) =1.00, p=.61) results show no significant. Since the p-values for both
post-tests are greater than p=0.05, we fail to reject the null hypothesis, meaning there
were no statistically significant differences in flexibility among the groups. Therefore
pot-hoc test was not evaluated.

4.2.1.4. Research Question and Results Related to Body Composition

RQ-1 (d): Is there a significant difference among the intervention group (in-person
and online yoga group) and the control group in body composition after an 8-week

hatha-based lyengar yoga program?

Results of Body Composition: A Kruskal-Wallis H test was conducted to determine
whether there was a significant difference in body composition measurements (BMI

and BFP) among the three groups before and after the intervention (Table 4.11).

According to Table 4.11, it was analysed whether there was a significant difference in
body composition among the in-person yoga, online yoga, and control groups.
Kruskal-Wallis H tests were conducted for BMI and BFP, measured both before and
after the intervention.

Table 4.11. Kruskal-Wallis H Test Results for Body Composition Across Groups

Measurements/Groups In-Person Online Control
Mean Rank  Mean Rank  Mean Rank H p

BMI
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Pre 33.11 24.32 29.58 2.7 0.26
Post 31.95 24.37 30.68 2.27 0.32

BFP
Pre 30.03 26 30.97 096  0.62
Post 29.61 26.71 30.68 058 075

BMI: Body Mass Index; BFP: Body Fat Percentage

At pre-test, there were no statistically significant differences among the groups for any
of the body composition tests, indicating that participants began the study with
comparable baseline body compositions. For the BMI, the groups demonstrated
similar BMI levels H(2)=2.7, p=.26). A similar pattern was observed in the body fat
percentage, with no significant group differences (H(2)=0.96, p=.62). At post-test,
results also showed no statistically significant group differences at either BMI
(H(2)=2.27, p=.32) or for body fat percentage (H(2)=0.58, p=.75). Since there were no
statistically significant differences detected, it was failed to reject the null hypothesis

for body compositions therefore post hoc comparisons were not performed.

4.2.1.5. Research Question and Results Related to Perceived Health Status

RQ-2: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group in perceived health status after an 8-week

hatha-based lyengar yoga program?

Results of Perceived Health Status: To assess significant differences among groups
in perceived health status, participants’ responses to a single-item perceived health
scale were analysed through a chi-squared test. The original scale consisted of four

categories: 1=Very Good; 2=Good; 3=Fair; 4=Poor.

To facilitate categorical analysis and meet minimum expected cell requirements for
Chi-square testing, responses were recoded into two broader categories: Good health:
"Very good" and "good" (1-2), and Fair/Poor health: "fair" and "poor" (3-4).

This recoding was applied consistently to both pre-test and post-test responses, and the

results for both tests are shown in Table 4.12 below.

Table 4.12. Chi-square Test Results for Perceived Health Status (Pre-and Post-Test)
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Test Results Pre-Test Post-Test

Chi-Square (32 0.671 6.624
df 2 2
p-value 0.715 0.036*
Cramer’s V - 0.34

The results indicated that there is no significant difference in perceived health status
among the in-person yoga, online yoga, and control groups before the intervention,
v¥(2, N=57) =0.67, p=.715. This suggests that the groups were statistically similar in
terms of perceived health at the start of the study, supporting the assumption of group

comparability at baseline.

A Chi-square test of independence was conducted to determine whether the three
groups differed significantly in their perceived health status after the intervention. A
significant association was found between group and post-test perceived health status,
¥*(2, N=57)=6.62, p=.036, Cramér’s V=.34. Based on Cohen’s (1988) guidelines, as
cited in Sun et al. (2010), a Cramér’s V effect size had a medium effect size.

Distribution of perceived health status at post-test by group is shown in Table 4.13.

Table 4.13. Distribution of Perceived Health Status at Post-Test by Group

Health Status In-person Yoga Online Yoga Control
(n=19) (n=19) (n=19)
n p (%) n p(%) n
Good 14 73.7 15 78.9 8
Fair/Poor 5 26.3 4 21.1 11

According to Table 4.13, participants in the in-person and online yoga groups reported
better perceived health after the intervention than those in the control group. The
online group had slightly better reporting of good health (78.9%) than the in-person
group (73.7%). This shows that both groups were effective, with the online group
performing slightly better perceived health results.

4.2.1.6. Research Question and Results Related to Perceived Stress

RQ-3: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group on perceived stress after an 8-week hatha-

based lyengar yoga program?
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Results of Perceived Stress: A Kruskal-Wallis H test was conducted to evaluate
whether there were statistically significant differences in perceived stress
levels among the three groups (in-person yoga, online yoga, and control) before and

after the intervention. The results are summarized below (Table 4.14).

Table 4.14. Kruskal-Wallis H Test Results of Perceived Stress Across Groups

Results/Groups In-Person Online Control
Mean Rank Mean Rank Mean Rank H p
Stress
Pre 33.53 25.29 28.18 2.42 0.30
Post 25.08 21.26 37.78 10.31  0.006*

The pre-test analysis revealed there were no statistically significant differences among
the groups, H(2)=2.42, p=.30, indicating that all participants in the three groups began
the study with comparable levels of perceived stress. However, a significant difference
was observed in the post-test scores, H(2)=10.31, p=.006<.05. The control group had
the highest mean rank (37.78), followed by the in-person yoga group (25.08) and the
online yoga group (21.26), suggesting that participants in intervention group (in-
person and online) experienced lower levels of perceived stress compared to the

control group after the intervention.

Since the Kruskal-Wallis test for post-test of perceived stress was significant, a post-
hoc analysis needed to be run to determine which group comparisons show the
difference. To analyse that, a Dunn’s post-hoc test was performed without Bonferroni
correction due to the small sample size (N=57, n=19 per group). Bonferroni correction
is highly conservative and may increase the risk of Type Il errors, leading to false
negatives in small samples (Perneger, 1998). Therefore, the raw p-values (p=.05) were
used for interpretation. Pairwise results for the groups are shown in Table 4.15.

Table 4.15. Pairwise Comparison of Groups

Groups p d
In-Person vs Control 0.02* -0.32
Online vs Control 0.002* -0.41
In-Person vs Online 0.45
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The post hoc test results showed in Table 4.15 that there was a statistically significant
difference observed (p=.02) between the in-person and the control group. The effect
size (d=-0.32) was found to be a small effect by both Cohen (1988) and Hopkins et al.
(2009). The results suggest that the in-person yoga group reported significantly lower
stress levels than the control group. Another statistically significant difference was
also found (p=.002) between the online and the control group. The effect size (d=-
0.41) was found to be a moderate to large effect according to Cohen’s Guidelines
(Cohen, 1988) and a small effect according to Hopkins et al. (2009).

The results demonstrated that both the online and in-person yoga groups experienced
significantly lower levels of perceived stress compared to the control group following
the intervention. Notably, the reduction in perceived stress was greater in the online
group than in the in-person group when each was compared to the control. However,
no statistically significant difference was observed between the online and in-person
groups themselves (p=.45). Results imply that both yoga interventions were similarly
effective in reducing perceived stress. Since one of the groups had a significant change

in perceived stress, the null hypothesis was rejected.

4.2.1.7. Research Question and Results Related to Yoga Self-Efficacy

RQ-4: Is there a significant difference among the intervention group (in-person and
online yoga group) and the control group regarding yoga self-efficacy after an 8-week

hatha-based lyengar yoga program?

Results of Yoga Self-Efficacy: The Yoga Self-Efficacy Scale consists of three
subscales: body, breath, and mind. Accordingly, the following analysis will be
conducted based on these subdimensions, as well as the overall (total)
score representing general yoga self-efficacy.

A Kruskal-Wallis H test was conducted to evaluate whether there were statistically
significant differences in yoga self-efficacy among the three groups (in-person, online,

and control). The results are summarized below (Table 4.16).

Table 4.16. Kruskal-Wallis Test Results for Yoga Self-Efficacy Subscale
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Measurements/Groups

In-Person Online Control
Mean
Mean Rank  Mean Rank Rank H p

Body

Pre 28.18 33.95 24.87 2.94 0.23

Post 35.16 33.74 18.11 12.46 0.002*
Breath

Pre 30.16 27.26 29.58 0.33 0.85

Post 37.37 32.16 17.47 15.00 0.001*
Mind

Pre 31.18 30.76 25.05 1.68 0.43

Post 34.71 33.66 18.63 11.43  0.003*
Total

Pre 29.03 32.11 25.87 1.35 0.51

Post 37.95 33.03 16.03 18.30  0.001*

According to the Kruskal-Wallis analysis of the pre-tests across the four self-efficacy
dimensions; Body Pre (H(2)=2.94, p=.23), Breath_Pre (H(2)=0.33, p=.85),
Mind_Pre (H(2)=1.68, p=.43), and Total Pre (H(2)=1.35, p=.51) showed no
statistically significant differences were found among the three groups at pre-test. This
indicates that all groups started with comparable baseline levels of yoga self-

efficacy before the intervention.

To evaluate differences in post-intervention yoga self-efficacy among the three groups
(in-person yoga, online yoga, and control), Kruskal-Wallis H tests were conducted on
the four subscales. The results indicated statistically significant differences across all
dimensions. Specifically, the results were as
follows: Body_Post (H(2)=12.46, p=.002), Breath_Post (H(2)=15.01, p=.001), Mi
nd_Post (H(2)=11.43, p=.003), and Total_Post (H(2)=18.30, p=.001). The results
indicate that at least one group in each subscale of yoga self-efficacy differed from the
others significantly after the intervention. As p-values for all cases were less than
0=0.05, the null hypotheses were rejected for each of the subscales, indicating that the
intervention had a significant impact on yoga self-efficacy.

Since the Kruskal-Wallis test for post-test yoga self-efficacy was significant, a post-
hoc analysis was needed to determine which group comparisons showed the
difference. To address this, a Dunn’s post-hoc test was conducted without applying
the Bonferroni correction, because of the relatively small sample size (N=57, n=19 per

group). Since the Bonferroni adjustment is known to be overly conservative, especially
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in small samples, it can increase the likelihood of Type Il errors, leading to false
negatives in small samples (Perneger, 1998). For this reason, raw p-values (with a

significance level of p=0.05) were used in the interpretation of the results.

A Dunn’s post-hoc tests were performed on the post-test scores of the four yoga self-
efficacy subscales: body, breath, mind, and total self-efficacy of yoga. Pairwise

comparison of the group differences with p and r values is shown in Table 4.17.

Table 4.17. The Pairwise Comparison of Groups Under Dimensions of Yoga Self-
Efficacy

Results/Groups In-Person vs Control ~ Online vs Control  In-Person vs Online

p d p d p
Body
Post 0.001* 0.67 0.004* 0.64 0.79
Breath
Post <0.001* 0.72 0.006* 0.62 0.33
Mind
Post 0.003* 0.65 0.005* 0.63 0.84
Total
Post <0.001* 0.76 0.002* 0.67 0.36

Pairwise comparisons of post-test yoga self-efficacy scores (Table 4.17) revealed there
was a statistically significant difference found between both the in-person and online
yoga groups compared to the control group across all self-efficacy dimensions. The
in-person group, specifically, reported significantly higher self-efficacy than the
control group in body (p=.001), breath (p<.001), mind (p=.003), and total self-efficacy
(p<.001), while the online group also demonstrated significantly higher scores in body
(p=.004), breath (p=.006), mind (p=.005), and total self-efficacy (p=.002). Although
no statistically significant differences were observed between the in-person and online
groups across any of the subscales (p>.05), effect size values indicated that the in-
person group exhibited higher improvements in body (d=.67 vs. .64), breath (d=.72 vs.
.62), and total self-efficacy (d=.76 vs. .67) compared to the online group. For the mind
subscale, the effect sizes are slightly higher (in-person d=.65; online d=.63), indicating
comparable outcomes. According to Cohen’s (1988) guidelines, both the online and
in-person yoga programs demonstrated medium to large effect sizes. Similarly, based

on the classification proposed by Hopkins et al. (2009), the observed effects can be
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interpreted as moderate. These findings demonstrate that intervention formats were
effective in enhancing yoga self-efficacy; however, the in-person format was

associated with relatively greater gains in all sub-scales.

These findings demonstrate that at least one group differed significantly from the
others in each of the yoga self-efficacy dimensions following the intervention. Given

that p-values were below the o=0.05 significance, the null hypotheses were rejected.

4.2.2. Within-Group Changes Research Questions and Results

4.2.2.1. Research Question and Results Related to Strength

RQ-5 (a): Is there a statistically significant change in strength within each
intervention group (in-person and online yoga group) and control group from pre-test

to post-test?

Results of Strength: The Wilcoxon Signed-Rank test was conducted to examine
whether there was a statistically significant change in hand grip strength and sit-up test
from pre-test to post-test within each of the three groups. Table 4.18 presents the
results of the changes in the HGST and Sit-Up tests.

Table 4.18. Comparison of Strength Test Results Across Groups

Strength Test In-Person  Online Control
Pre-to-Post HGST
Negative Ranks 4 2 8
Positive Ranks 15 17 11
Ties 0 0 0
VA -2.96 -3.02 -1.21
Table 4.18. (continued)
p 0.003* 0.003* 0.23
r —0.68 —0.69
Pre-to-Post Sit-Up
Negative Ranks 3 1 5
Positive Ranks 15 17 12
Ties 1 1 2
VA -3.12 -3.60 -2.12
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p 0.002* <0.001* 0.34
r —0.74 —0.85
HGST: Hand Grip Strength Test

To evaluate changes in strength within each group from pre- to post-test, Wilcoxon
Signed-Rank tests were conducted by the Hand Grip Strength Test and the Sit-Up Test.
For HGST, statistically significant improvements were found in both the in-person
yoga group (Z=-2.96, p=.003, r=0.68) and the online yoga group (Z=-3.02, p=.003,
r=0.69), with the number of positive ranks substantially exceeding negative ranks in
both cases. Moreover, results indicate large effect sizes (Cohen, 1988). No significant
change was observed in the control group (Z=-1.21, p=.23). Similarly, for the Sit-Up
Test, significant improvements were observed in the in-person group (Z=-3.12,
p=.002, r=0.74) and the online group (Z=-3.60, p=<0.001, r=0.85), again with more
positive ranks than negative ranks, indicating overall increases in performance.
According to Cohen (1988), both results reflect large effect sizes; according to
Hopkins et al. (2009) results reflect a medium effect size. The control group did not
show a statistically significant change (Z=-2.12, p=0.34). Since the p-value of the
HGST test for the in-person and online group, as well as the sit-up test for the in-

person and online group greater than «=0.05, the null hypothesis is rejected.

4.2.2.2. Research Question and Results Related to Balance

RO-5 (b): Is there a statistically significant change in balance within each
intervention group (in-person and online yoga group) and control group from pre-test

to post-test?

Results of Balance: The Wilcoxon Signed-Rank test was conducted to determine
whether there were statistically significant changes in the single-leg balance test from
pre-test to post-test within each of the three groups (in-person yoga, online yoga, and
control). Table 4.19 shows the results of the within-group comparisons for the balance

test under four conditions.

Table 4.19. Comparison of Balance Test Results Across Groups
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Balance Test/Groups In-Person Online Control

Pre-to-Post DLEO

Negative Ranks 3 1 8
Positive Ranks 7 3 1
Ties 9 15 10
z -1.99 -1.1 -2.55
p 0.46 0.27 0.01*
r -0.85

Pre-to_Post DLEC
Negative Ranks 5 6 7
Positive Ranks 13 12 12
Ties 1 1 0
z -2.09 -1.18 -1.09
p *0.04 0.24 0.28
r -0.49

Pre-to_Post Non_DLEO
Negative Ranks 4 Al 7
Positive Ranks 7 5 3
Ties 8 13 9
z -0.49 -1.68 -0.82
p 0.63 0.09 0.42

r

Pre-to_Post Non_DLEC

Negative Ranks 8 6 11
Positive Ranks 9 13 7
Ties 2 9 1

Z -1.04 -2.16 -0.76
p 0.30 0.03* 0.45
r —-0.50

DLEO: Dominant Leg Eyes Open, DLEC: Dominant Leg Eyes Closed,
Non-DLEO: Non-Dominant Leg Eyes Open, Non-DLEC: Non-Dominant
Leg Eyes Closed

To evaluate within-group changes in balance performance from pre-test to post-test,
Wilcoxon Signed-Rank tests were conducted separately for the in-person, online, and
control groups across four balance conditions. For the DLEO condition, a significant
change was observed in the control group in a negative way, Z=-2.55, p=.01, with a
large negative effect size (r=0.85) (Cohen, 1988) and moderate negative effect size by
Hopkins et al. (2009). Meaning that not having a yoga made a deteriorating balance
on the dominant leg while the eyes were open. There were no statistically significant
changes found in the in-person (Z=-1.99, p=.46) and online (Z=-1.10, p=.27) groups.
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In the DLEC condition, the in-person group showed a statistically significant
improvement in balance, Z=-2.09, p=.04, with a small to medium effect size (d=0.49)
(Cohen, 1988), small effect size by Hopkins et al. (2009). Whereas no significant
changes were observed in the online (Z=-1.18, p=.24) and control (Z=-1.09, p=.28)

groups. For the Non-DLEO condition, no significant differences were detected in any

group.

Lastly, in the Non_DLEC condition, a significant improvement was found in the
online group, Z=-2.16, p=.03, corresponding to a large effect size (r=0.50) by Cohen
(1988) but a small effect size by Hopkins et al. (2009). In contrast, the results in the
in-person (Z=-1.04, p=.30) and control (Z=-0.76, p=.45) groups were not significant.

4.2.2.3. Research Question and Results Related to Flexibility

RQ-5 (c): Is there a statistically significant change in flexibility within each
intervention group (in-person and online yoga group) and control group from pre-test

to post-test?

Results of Flexibility: The Wilcoxon Signed-Rank test was conducted to examine
whether there was a statistically significant change in flexibility measurements from
pre-test to post-test within each of the three groups. Table 4.20 presents the results of

changes in flexibility test measurements.

Table 4.20. Comparison of Flexibility Tests Results Across Groups

Results/Groups In-Person  Online Control
Pre-to-Post SRT
Negative Ranks 2 0 14
Table 4.20. (continued)
Positive Ranks 17 19 5
Ties 0 0 0
z -3.56 -3.82 -1.81
p 0.001* 0.001* 0.07
r 0.82 0.88

Pre-to-Post BST_Left
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Negative Ranks 1 3 8

Positive Ranks 18 14 10
Ties 0 2 1
z -3.79 -2.21 -0.76
p 0.001* 0.03* 0.45
r 0.87 0.51
Pre-to-Post BST_Right

Negative Ranks 1 2 11
Positive Ranks 17 16 5
Ties 1 1 3
z 3.70 -2.36 -0.62
p 0.001* 0.02* 0.53
r 0.85 0.54

SRT: Sit-and-Reach Test, BST: Back Scratch Test

A Wilcoxon Signed-Rank test was conducted to examine whether there was a
statistically significant change in flexibility within each group from pre-test to post-
test, using the Sit-and-Reach Test (SRT) and the Back-Scratch Test for both left and
right arms.

In the SRT, both the in-person and online yoga groups demonstrated statistically
significant improvements (Z=-3.56, p=.001, r=0.82; Z=-3.82, p=.001, r=0.88,
respectively), with flexibility increases observed in nearly all participants and minimal
signs of decline observed. According to Cohen (1988), both indicate a large effect size
and a small effect size for Hopkins et al. (2009). In contrast, the control group did not
show a statistically significant change (Z=-1.81, p=.07), and decreases in flexibility

were observed more.

For the BST on the left side, significant improvements were again found in both the
in-person group (Z=-3.79, p=.001, r=0.87) and the online group (Z=-2.21, p=.03,
r=0.51). Results for the in-person group indicated a large effect size, and for the online
group indicated a medium effect size (Cohen,1988). According to Hopkins et al.
(2009) both groups indicated moderate effect size. In both groups, the number of
participants who improved was higher than those who declined. The control group,
however, showed no significant change (Z=-0.76, p=.45), with slight rank fluctuations

in both directions.
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A similar pattern was seen in the BST in right side, where the in-person group
exhibited a significant improvement (Z=-3.70, p=.001, d=0.85) with large effect size,
and the online group also showed a significant increase in flexibility (Z=-2.36, p=.02,
d=.54) with medium effect size (Cohen, 1988). The control group, however, did not
demonstrate any statistically significant change (Z=-0.62, p=0.53).

Since a significant change was observed in the flexibility results, we reject the null

hypothesis.

4.2.2.4. Research Question and Results Related to Body Composition

RQ-5 (d): Is there a statistically significant change in body composition within each
intervention group (in-person and online yoga group) and control group from pre-test

to post-test?

Results of Body Composition: For the second research question, the Wilcoxon
Signed-Rank test was used to analyse whether there was a significant change in BMI
and body fat percentage from pre-test to post-test within all three groups. Table 4.21

shows the change in BMI and body fat percentages.

Table 4.21. Comparison of Body Composition Across Groups

Results/Groups In-Person Online Control
Pre to Post BMI
Negative Ranks 5 2 2
Positive Ranks 14 17 17
Ties 0 0
Table 4.21. (continued)
z -2.62 -3.66 -3.14
p 0.009* 0.001* 0.002*
' 0.60 0.84 0.72
Pre_to_Post_ FAT
Negative Ranks 2 3 5
Positive Ranks 17 15 13
Ties 0 1 1
z -2.46 -3.09 -2.16
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p 0.014* 0.002* 0.031*
r 0.56 0.71 0.50
BMI: Body Mass Index; BFP: Body Fat Percentage

According to Table 4.17, for BMI, statistically significant increased change was
observed in the in-person group (Z=-2.62, p=0.009, r=.60), online group (Z=-3.66,
p=0.001, r=.84), and control group (Z=-3.14, p=0.002, r=.72) with indicating a large
effect size for all (Cohen,1988), moderate effect size for Hopkins et al. (2009). Across
all groups, positive ranks (indicating an increase in BMI) outnumbered negative ranks,
suggesting a consistent increase in BMI during the intervention period, even in the

control group.

For body fat percentage, all three groups also demonstrated statistically significant
changes in gaining fat. The in-person group showed a significant change gain (Z=-
2.46, p=0.014, r=.56), as did the online group (Z=-3.09, p=0.002, r=.71), and the
control group (Z=-2.16, p=.031, r=0.50). In each group, positive ranks outweighed
negative ranks, indicating that most participants experienced an increase in body fat
following the intervention period. According to Cohen’s (1988) rules of thumb, all
three groups demonstrated large effect sizes for the increase in body fat percentage,
with the online group approaching a large effect size. According to Hopkins et al.
(2009), the in-person and control groups indicated a small effect size, the online group

showed a moderate effect size.

According to Table 4.21, in all three groups (in-person, online, and control), a gain
change was observed in BMI and body fat percentage from pre-test to post-test. Since
the p-values are all below @=.05, indicating that the observed changes in body
composition results were statistically significant in all groups, therefore it was rejected
the null hypothesis.

4.2.2.5. Research Question and Results Related to Perceived Health Status

RQ-6:-Is there a significant change in the distribution of perceived health status

(improved, stable, worsened) from pre-test to post-test within each group?

Results of Perceived Health Status
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This research question addresses whether the direction of change in perceived health
differed significantly among the three groups from pre-test to post-test; a Chi-square
test of independence was conducted. The difference between post-test and pre-test
perceived health scores was categorized into three groups: Positive change
(improvement)=1; No change (stable)=0; Negative change (worsening)=-1

Table 4.22 presents the results of a chi-square test.

Table 4.22. Chi-Square Results for Perceived Health Change

Test Pre-to-Post Change
' 5.23

df 4

p 0.27

A chi-square test of independence was conducted and Table 4.22 revealed that there is
not statistically significant change between groups from pre-to-post test (3? (4, N=57)
=5.23, p=.27), indicating that the distribution of perceived health change (improved,
stable, worsened) did not differ significantly across the three groups from pre to post
test. It failed to reject the null hypothesis.

4.2.2.6. Research Question and Results Related to Perceived Stress

RQ-7: Is there a statistically significant change in perceived stress within each
intervention group (in-person and online yoga group) and control group from pre-test

to post-test?

Results of Perceived Stress: A Wilcoxon Signed-Rank test was conducted to assess
whether a within-group change occurred in perceived stress levels from pre-test to
post-test. The results are presented in Table 4.23.

Table 4.23. Comparison of Perceived Stress Results Across Groups

Results/Groups

In-Person Online Control
Pre_to_Post STRESS
Negative Ranks 4 5 11
Positive Ranks 14 13 7
Ties 1 1 1
Z -2.77 -2.38 -1.46
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p 0.006* 0.02* 0.14
r 0.64 0.55

The results of the Wilcoxon Signed-Rank Test showed that the in-person yoga (Z=-
2.77, p=.006, d=.64) and online yoga (Z=-2.38, p=.02, d=.55) groups showed a
statistically significant decrease in perceived stress levels from pre-tests to post-tests.
Effect sizes were calculated, and both in-person yoga (d=0.64) and online yoga
(d=0.55) showed a large effect size in the reduction of perceived stress (Cohen, 1988).
According to Hopkins et al. (2009), in-person yoga showed a moderate effect size, and
online group indicated a small effect size in the reduction of perceived stress. red
However, the control group did not show a statistically significant change in stress
levels (Z=-1.46, p=.14), indicating that perceived stress remained stable without an

intervention.

The positive mean ranks for the intervention group reflect greater reductions in the
stress levels. This suggests that both in-person and online yoga groups were effective
in reducing perceived stress, whereas the control group either showed minimal
improvement or possibly even increased stress levels. Therefore, it was rejected the
null hypothesis.

4.2.2.7. Research Question and Results Related to Yoga Self-Efficacy

RQ-8: Is there a statistically significant change in yoga self-efficacy within each
intervention group (in-person and online yoga group) and control group from pre-test

to post-test?

Results of Yoga Self-Efficacy: A Wilcoxon Signed-Rank tests were then conducted
to examine whether there was significant change within each group from pre-test to
post-test in yoga self-efficacy (Table 4.24).

Table 4.24. Comparison of Yoga Self-Efficacy Results Across Groups

Results/Groups In-Person Online Control
(n=19) (n=19) (n=19)
Pre_to_Post BODY
Negative Ranks 4 4 10
Positive Ranks 13 11 7
Ties 2 4 2



z -2.14 -1.95 -1.215

p 0.033* 0.051 0.22

r 0.49 - -
Pre_to_Post BREATH

Negative Ranks 5 3 14

Positive Ranks 12 10 4

Ties 2 6 1

z -1.86 -2.002 -2.145

p 0.06 0.045* 0.032*

r 0.46 0.49
Pre_to_Post MIND

Negative Ranks 3 4 10

Positive Ranks 11 9 4

Ties 5 6 5

z -1.78 -1.309 -1.264

p 0.07 0.19 0.21

r - - =
Pre to Post TOTAL

Negative Ranks 4 3 11

Positive Ranks 15 14 7

Ties 0 2 1

z -2.48 -2.35 -1.94

p 0.013* 0.019* 0.052

r 0.57 0.54 -

For the Body, the in-person group demonstrated a statistically significant change (Z=-
2.14, p=.033, r=0.49), indicating a medium effect size (Cohen, 1988), and small effect
size for Hopkins et al. (2009). Result shows that more participants reported increased
self-efficacy in their body than a decline in the in-person group. The online group
showed a similar trend. However, no statistical significance change was found (Z=-
1.95, p=.051). The control group did not show a significant change (Z =-1.21, p=.224).

For the Breath subscale of yoga self-efficacy across groups, statistically significant
change in improvement was observed in the online group (Z=-2.00, p=.045, r=0.46),
with more participants reporting gains in breath-related self-efficacy than declines.
Similarly, the control group also showed a statistically significant change (Z=-2.15,
p=.032, r=0.50), although the direction of ranks was deteriorating. The in-person
group did not show a statistically significant change (Z=-1.86, p=.06). A Medium
effect size was found according to Cohen (1988), small effect size was found

according to Hopkins et al. (2009) in the online group. In the control group, a large
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affect size was found in deteriorating breath for Cohen (1988) but a small effect size
for Hopkins et al. (2009).

For the Mind subscale of yoga self-efficacy from pre- to post-test, none of the groups
showed statistically significant changes. The in-person group (Z=-1.78, p=.07), the
online group (Z=-1.31, p =.191), and the control group (Z=-1.26, p=.206) did not show

significant changes, with positive and negative ranks more evenly distributed.

Analysis of the total self-efficacy score revealed statistically significant changes in
intervention groups. The in-person group (Z=-2.48, p=.013, d =0.57) and the online
group also demonstrated a significant gain (Z=-2.35, p=.019, r=0.54) with a large
effect size (Cohen, 1988). In both groups, the majority of participants reported
increased total yoga self-efficacy. The control group did not reach statistical
significance (p=.052). The hypothesis was rejected for the second research question of

yoga self-efficacy.

The Descriptive Summary of Within-Group Pre-Post Changes in Appendix N details
the pre- and post-intervention differences in physical fitness, body composition,
perceived stress, perceived health, and yoga self-efficacy across the three groups: in-

person yoga, online yoga, and control.

The attached Appendix N displays mean differences with standard deviations and the
corresponding percentage changes, providing a detailed overview of the size and
direction of changes observed within each group. Related to that, Figure 4.1 illustrates
the changes in physical fitness parameters and body composition measures within

group changes with estimated standard deviations.
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Physical Fitness and Body Composition Measures

Figure 4.1. Within Group Percentage Change with Estimated Standard Deviations
(Across Physical Fitness Parameters and Body Composition)

Figure 4.2 also presents group-level comparisons in perceived stress, perceived health,
and yoga self-efficacy (body, breath, mind, total), based on percentage change from

pre- to post-intervention, with estimated standard deviations for each group.

Group
20 == In-Person
= Online
Control
101 |
£
& o
=
(1]
=
(=]
|
—10}
_20}
5 & & & <& g
o \z.g?) be" Q’(e}’ qj§ ,\éﬁv
> )
dz}‘\h é,@zb & & & &
A &
E &

Stress, Health, and Self-Efficacy Outcomes

Figure 4.2. Within Group Percentage Change with Estimated Standard Deviations
(Across Perceived Stress, Perceived Health, and Yoga Self-Efficacy)
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A summary of the overall quantitative results addressing the two main research
questions is provided in Appendix O as Overall Results of Quantitative Data. The
results of statistical analyses—including the Kruskal-Wallis test, Dunn’s post-hoc
comparisons, Wilcoxon Signed-Rank tests, and the Chi-Square Test of Independence,
which correspond to both between-group changes and within-group differences- are
collectively presented in Appendix O.

4.2.3. Qualitative Study Research Question and Results

RQ-9: How do young adult women participants perceive and experience the effects of
in-person and online yoga practices on their physical fitness, perceived health,

perceived stress, and yoga self-efficacy?

Results of Qualitative Study: Semi-structured interviews were conducted within five
days of post-test measurement with 24 people. Twelve interviewees were from the in-
person group, and twelve were from the online group. Participants for the interviews
were selected using purposive sampling. The selection was based on the instructor’s
classroom observations and participants’ physical fitness test results. Those who
showed significant improvement or decline in physical performance were prioritized.
In total, 24 women participants from in-person and online groups were interviewed.
For analyzing the yoga intervention, an interview questionnaire was developed using
a thematic framework (see Appendix C). Interviews were conducted online (via
Zoom), by telephone, or face-to-face, based on the participant's choice. Verbal consent
was obtained before the interview began. Each interview lasted between 20 and 30
minutes, was recorded, and transcribed verbatim by a scholar from the TUBITAK

1002 project. Transcripts were reviewed and verified by the researcher.

Since the interview questions were closely related to the study's main focus, the
analysis was easier to carry out. After analysing interviews, four main themes
(perceived effects of yoga, challenges & barriers, changing views on yoga, and

implementation perception of yoga intervention) and 14 codes were identified.

114



4.2.3.1. Perceived Effects of Yoga Practice

This section presents the first theme, “Perceived Effects”, which includes the positive
effects participants experienced from the yoga intervention. These benefits were
grouped into three codes: physical benefits, psychological outcomes, and self-

awareness (see Table 4.25).

Table 4.25. Thematic Coding of Perceived Effects of Yoga Practice

Theme Codes Frequency (f)
Physical Benefits 24

Perceived Effects Psychological Outcomes 22
Self-Awareness 22

The most frequently reported perceived benefit of yoga was physical improvement
(f=24), indicating that all participants experienced gains in areas such as posture,
flexibility, strength, or relief from bodily discomfort (e.g., back or neck pain). Among
these, strength was the most commonly cited benefit. Participants also noted
improvements in posture and flexibility, while many reported pain relief and
reductions in general muscular discomfort. Some described enhanced endurance,
explaining that they could hold poses for longer durations. A few participants
mentioned increased energy levels and a greater sense of vitality, stating they felt more
active or energized. These statements reflect a growing awareness of bodily
capabilities and suggest that participants developed more positive perceptions and
attitudes toward themselves.

Participant responses regarding their perceptions of yoga's physical benefits are

summarized as follows:

P6: "l noticed that I could stand more upright. I felt that my muscles had strengthened.
I realized that my posture had changed. Also, after practicing yoga regularly twice a

week, | felt stronger. | can say it became easier for me to get out of bed."”

P8: "My arms are usually very weak. But over the weeks, | noticed | could do the

movements more easily. That’s why I think I got stronger."
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P18: "l was really stressed that week, but after the course, | felt like | had released all
that tension. For me, yoga was not just physical—it felt like mental therapy."

P21: "l really felt something during the meditation. Since | had never had any
experience with meditation or yoga before, this may have felt like a big change for

me...  welcomed it with great delight."

P24: "Physically, | became much stronger—definitely stronger. | could clearly notice
this. | also noticed that | became more flexible. Movements felt easier. For example, |
have aquariums at home and need to change their water. | used to struggle when

carrying a bucket of water, but now I realize | can carry it more easily."

The other most frequently mentioned perceived effect was psychological outcomes
(f=23), as nearly all participants reported positive changes in their mental state,
including reduced stress, enhanced clarity, and increased self-awareness. The most
frequently cited psychological benefit was a reduction in stress and emotional relief.
Many participants stated that yoga helped them relax, provided emotional stability,
and contributed to a sense of mental calmness. Others emphasized more positive
thinking patterns and greater psychological resilience, noting that they were better able
to cope with daily challenges. A number of participants reported increased self-
confidence, particularly in relation to overcoming perceived personal limitations.
Some participants noted that the positive psychological effects were temporary,
providing relief during or shortly after practice but not lasting into the following days.
This suggests that while yoga can promote immediate emotional regulation and mental
clarity, consistent and long-term practice may be necessary to sustain these benefits.
A few participants also shared that they experienced improved sleep quality and a
sense of mental clarity, especially when practicing yoga before bedtime. However, not
all experiences were entirely positive. Some participants described initial emotional
discomfort or stress at the beginning of the sessions. In addition, a few expressed
uncertainties about the source of their emotional changes, questioning whether the
benefits they experienced were directly attributable to yoga or influenced by other
factors. Below are some quotations among the participants when asked for their

reflections on the psychological changes related to yoga:
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P17: "During the time | was doing yoga, I felt mentally stronger... [ was more

resilient to everything."

P10: "I felt that it relaxed me emotionally as well... When I was stressed, I felt my

stress decrease... Yoga was good for me."

P20: "Forgiving myself, loving myself... these were things | felt during yoga, and

they made me feel really good emotionally."”

P5: "To be honest, I don’t think it created a long-term change. But | did feel a sense
of relief after doing yoga. | would immediately go into sleep mode. Maybe it was
because | was tired. As I said, I'm not someone who regularly exercises—Or even
exercises at all—so maybe the tiredness came from that. Still, I did feel a sense of
peace. | felt like | had separated myself from the daily stress afterwards. But for me, it
wasn’t something that continued. I didn’t experience a situation like, ‘I do yoga

regularly now, and I feel better.” That didn’t happen for me."”

The code of “Self-Awareness” (f=22) revealed that participants experienced increased
awareness of their body, breath, and internal states as a result of their yoga practice.
The most commonly reported form of self-awareness was an enhanced sensitivity to
bodily sensations, including the ability to recognize muscular engagement, physical
tension, and other internal sensations while in poses. Many participants described how
their attention had shifted to previously unnoticed physical experiences. Another key
area of development was breath awareness. Many of the participants indicated that
they had become more mindful of their breathing patterns, often realizing that their
previous breathing was shallow or automatic. This heightened awareness led them to
observe their breath more consciously during and outside of practice. In addition,
several participants reported greater mental and emotional self-observation. They
became more aware of their responses to stress and challenges and started recognizing
behavioral patterns such as reactivity or perfectionism. Many also reflected on their

strengths and limitations, indicating a broader sense of self-understanding and
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introspection that emerged through the yoga experience. The following are some

quotes from the participants:

P20: “I'm someone who often confuses with left and right. In the beginning, | never
knew which side | was supposed to move. It got a bit better over time, but | still mixed
them up sometimes. | even got a tattoo on my right hand to help me remember."

P23: “In the warrior poses, you kept saying ‘press the back leg, press the back leg.’
Later, | finally understood what that really meant—how to actually press it. | realized

it by watching myself on the screen. I really wasn’t pressing it before.”

P6: “While doing yoga, I also noticed my strengths and weaknesses. For example, 1

realized I'm a perfectionist... I became more aware of how I behave during practice.”

P24: "I always felt that it relaxed me, both mentally and physically... I think it's

calming and mentally refreshing. It’s a form of meditation, really."

P12: "I started feeling muscles I had never felt before during yoga. I think it gives you
bodily awareness. | began working muscles in my back or arms that I had never used

before. And I think a connection began forming between my muscles and my brain."

P14: “While doing some poses, | noticed how my body reacts—things | had never
realized before, like how I breathe. | noticed how my chest rises and falls, and how my

muscles stretch.”

4.2.3.2. Challenges and Barriers to Yoga Practice

The second theme, Challenges & Barriers, shows the various challenging
issues experienced by the participants throughout the yoga program. Based on the
qualitative analysis, three codes were identified (see Table 4.26): physical challenges,

internal resistance, and setting-related barriers.

Table 4.26. Thematic Coding of Challenges and Barriers to Yoga Practice
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Theme Codes Frequency (f)

Physical Challenges 18
Challenges & Barriers  |nternal Resistance 13
Setting Related Barriers 13

In the code of “Physical Challenges” (f=18), participants reported various health-
related issues that made it difficult for them to fully engage in yoga practice. Many
described experiencing muscle pain and discomfort, particularly in the legs, back, and
shoulders. In addition to pain, students frequently mentioned physical limitations such
as stiffness or lack of flexibility, which made certain poses difficult to perform. These
challenges often led to feelings of frustration or discouragement during the sessions.
Participants also reported fatigue and lack of energy, especially on days when they had
demanding schedules or academic stress, which negatively impacted their motivation
to attend or participate in courses. These physical and motivational difficulties were
often attributed to external stressors such as school-related pressure or personal life
challenges. Despite these difficulties, many participants indicated that they felt relaxed
and better after the sessions and reported progressive improvements over time. As they
continued practicing, they became stronger, more flexible, and more confident, which
helped reduce the initial discomfort. These reflections highlight that while physical
challenges were significant at the beginning, regular practice led to adaptation and

increased physical capability. Here are some quotes from the participants:

P9: "In the first course, I was really bad. |1 would lose my balance quickly, get very
tired, and I wanted to quit... but by the last course, | could stay balanced much more

easily."

P1: "I had a hard time with some movements... When I couldn’t do them, it made me
feel bad. On busy days, I didn’t want to join the course, but once | did, | felt relieved
afterward.”

P16: “There was one pose—I/ think it was Warrior II, I'm not sure—but something
really hurt. My legs felt tight and painful. Then you said something at some point, and
1 thought, ‘Oh, [ was doing this pose wrong.” Once I corrected it, the pain went away.
| was getting really tired, but just when | felt like giving up, Shavasana would start. |
really liked that."
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In the “Internal Resistance” code (f=13), participants discussed their issues with it
being difficult to concentrate and remain attentive in yoga. One common issue was
maintaining attention during breathing or meditation practices. Some participants were
frustrated when they lost concentration and reported getting easily distracted or lost in
the moment. Others were judgmental or experienced low confidence, particularly
when they were unable to perform a pose or were comparing themselves with others.
These emotions reflected discouragement and self-consciousness. Feeling nervous or
shy in front of the others when they were on camera or in class was reported by some
participants. Ask a question for fear of interrupting the session was mentioned, too.
Even though these issues were challenging at the beginning, many reported they were
able to improve as they accustomed themselves to the practice and gained confidence.

Participants' responses are below:

P2: "To be honest, I have social anxiety. That’s why I can 't attend any in-person sports
activities. Even during the times, you were observing us, | would get extremely

nervous."

P5: "I probably would have quit, thinking I just couldn’t do it. I would ve felt quite

discouraged too. Because | already know my body isn’t very flexible."

P3: "Breathing exercises are probably necessary, but I was getting bored. That’s
probably because I couldn’t clear my mind or focus on the moment, and most likely

because | was failing at it."

P9: "At first, yoga was a source of stress for me, because it was something I wasn’t
used to at all. | was stressed in course, knowing everyone could see me on camera.
But over time, it turned into something that helped reduce my stress."

Under the code of “Setting Related Barriers” (f=13), the participants reported some
environmental and technical problems that make it hard for them to participate in the
yoga sessions. One of the most common problems was poor internet, specifically for
online participants, who faced problems such as losing connection, freezing screens,

or not being able to see the teacher properly. All the participants from online reported
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issues with the online environment, such as with the internet and the camera. Some,
however, preferred the online environment as it made them feel more comfortable,
especially those who suffered from social anxiety or shyness, and participants who
work and live far from the studio. Some participants noted things that bothered them
at home, like noise, lack of a personal space, or disruption from other members of the
household, which made practice concentration challenging. Additionally, some
participants in the in-person group noted that a crowded classroom made concentration
challenging, citing that having too many people in the room interfered with their
concentration and made them worry about touching or bothering others. The small size
of the studio and inadequate air circulation were also raised as problems. For all these,
the majority of participants managed to adjust and still went on attending the sessions.

Here are some quotes from the participants:

P24: "What were the things I struggled with? ... At one point, the internet was cutting

out a lot... When that happened, it was hard for me to refocus and get back into it.”

P3: "The only thing | didn’t like was probably the stuffiness of the space, the lack of
fresh air. If | had done it somewhere with sunlight, it probably would have relaxed me
much more. Or if it had been an airier place. Other than that, there was nothing |
didn’t like."

P2: "During meditation, I sometimes thought, ‘Did the teacher get disconnected? Why
isn’t she saying anything?’ That distracted me because you need to focus more in that

part.”

P23: "Sometimes the internet would freeze. When it did, I'd get stuck in a pose...
You 're frozen. Then I'd come out of the movement. Something would get lost there —
that flow."

P21: "In some poses... like turning the foot slightly—this way or that way—I couldn 't
fully see it. Because the computer was far away, and while trying to look, I'd miss the
position. Some movements just weren'’t fully visible, so I couldn’t always do them
correctly. And I didn’t ask questions either. Since the group was big, I hesitated. |

didn’t want to interrupt the course."
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P16: "Sometimes while doing the movement, my phone would fall. Also, since |
couldn’t see you full-screen, | had trouble understanding some of the movements. |

!

can’t do them just by hearing. I need to see. And I couldn’t see properly on the screen.'

P2:"Not every movement is visible on the screen. So sometimes I think, ‘Am I doing

this right? Am I about to do something that could hurt me?’"

4.2.3.3. Changing Views on Yoga

This section mentions the third key theme, “Changing Views on Yoga”, which looks
at how the participants' thoughts and feelings about yoga changed throughout the 8-
week program. The majority of them started with doubts, bias, or a limited view of
yoga, but their experiences during the sessions changed. The study found two main
codes that showed how these points of view have changed throughout time (see Table
4.27).

Table 4.27. Thematic Coding of Participants' Views on Changing Views on Yoga

Theme Codes Frequency (f)
Bias 17
Perceived Physical Challenge

Changing Views

on Yoga 16

One of the shared concepts discussed in “Changing Views of Yoga” was bias about
yoga (f=17). Participants did have many different biases without knowledge about the
practice beforehand. To begin with, they conceived of yoga as something "for the

rich," "just stretching," or "only spiritual”. Some thought it was only for flexible
individuals, or it was too slow, easy, or not challenging enough for them. Others
questioned its benefits and did not know what else yoga did, except stretching or
breathing. Some of them were also uneasy with the spirituality or mysterious aspect of
yoga and labelled it as “made up”, “too spiritual”, or even “like a religious”. Others
reported the use of the internet or watching Netflix documentaries as sources of their
misinformation, such as concern over commercialism or even lying. Even with such

initial impressions, most reported that their experience in the intervention changed
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their perspective toward yoga. As they practiced more frequently, they found that yoga
was physically challenging, calming for the mind, and far more beneficial and effort

to pay than previously imagined. Participants' biases are discussed as follows:

P17: “... I used to see it as something religious. After all, some people viewed it that
way. And also, how should I say... There were those main yoga figures I watched on
Netflix and such. I saw things about their scams and frauds. I used to think, ‘How do

people fall for this?’ So yes, my view was quite negative.”

P16: "My bias was that it was a very spiritual practice, and | thought not everyone

could do it — only certain elite or privileged people."”

P7: “It seemed religious to me... because I thought there wasn’t much physical activity
involved, just emptying the mind, and that the movements wouldn’t physically
challenge a person.”

2

P3: "... yoga actually felt like something made up to me..." ...

As coded under Perceived Physical Challenge (f=16), the participants recognized that
the exercise was more challenging than they expected. Most of them thought they were
going to do an easy exercise or that required flexibility. They found the exercise
required more strength and more endurance than they expected. Movements that
appeared simple—such as holding downward-facing dog or transitioning through floor
poses—often led to shaking muscles, soreness, or fatigue. Participants mentioned
struggling with poses that required arm strength, complaining of tired or shaking arms,
sore knees, and limited flexibility in the back or legs. Despite these challenges, most
participants stated they gradually accustomed themselves to it, built up their strength,
and began to feel better in their bodies. These reflections indicate that although yoga
was physically challenging for participants, it also made them aware of improvement
and more attuned to their bodies over time. Participants views of physical difficulites
that they faced with are as follows:
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P3: “I didn’t know that yoga required this much strength. My arms were shaking in

the poses. There were many times | felt weak, but | improved over time.”

P17: “At first, I thought it would be easy, but it wasn'’t. I especially struggled with my

’

legs and knees.’

P11: “In the beginning, my muscles were incredibly sore. I didn’t expect it to be this

challenging.”

4.2.3.4. Implementation Perception of Yoga Intervention

This section presents findings under the theme of Implementation Perception, which
focuses on how participants experienced the yoga program. It covers their preferences
between online and in-person formats, as well as challenges related to scheduling.
Improvements could be made in future implementations, also mentioned by them as a
suggestion. Based on the analysis, two codes were identified: Format Preferences and
Scheduling Demands (see Table 4.28).

Table 4.28. Thematic Coding of Implementation Perception of Yoga Intervention

Theme Code Frequency (f)
Implementation Format Preferences 24
Perception

P Scheduling Demands 16

Under Format Preference code (f=24), all respondents discussed the pros and cons of
the format in which they participated (either in-person or online). Of the 12
respondents in the in-person group, 10 (= 83%) said they preferred in-person sessions.
They indicated that they liked receiving feedback directly from the teacher, made them
more motivated, and liked practicing with others. Out of the in-person group (n=12),
only 2 participants (=17%) reported minor inconveniences, such as a cold and an
insufficiently ventilated room or trouble getting to class; however, overall, they

preferred to take this intervention in-person.
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In the online group (n=12), 7 participants (=<58%) preferred the online format of the
course due to its convenience, time savings, and being able to practice/learn from the
comfort of their home. But five of the people who took part (~42%) stated they would
prefer to have courses in-person. They said that the online format had some
disadvantages, such as not being able to see the teacher properly or not feeling as

involved.

Interestingly, some people stated being unhappy at first about being put in the online
group eventually said they were happy for being in the online group. Although they
had hoped for in-person sessions at the start, many eventually appreciated the comfort,
flexibility, and reduced stress of practicing at home. This shift suggests that initial
expectations may evolve positively when participants directly experience the physical
and psychological benefits. Participants shared their thoughts on how they found the

format as follows:

P24: "I think it would have been much better if it hadn’t been online. Because
sometimes you need to be corrected, and sometimes | might need to see things clearly.
Issues like internet problems... These kinds of things can cause some difficulties when

it’s online."”

P5: "Actually, I initially wanted to join the in-person group. But then I realized that
with my work shifts and everything, going to the studio and coming back would be very
tiring for me. That might even cause me to quit early. So, I chose the online option. |

live far from the studio, so the online courses were a great convenience for me."

P22: "l enjoyed attending the in-person courses because | think your energy created
a nice atmosphere among all of us. That’s why I generally prefer in-person settings—
because people’s energy transfers to one another."”

Under the code of Scheduling Preferences (f=21), most participants mentioned how
many times sessions should be organized and how long they should last, and how this
fit into their schedules. Most people tended to agree that, especially for beginners, it
was ideal to have 2 sessions a week. They found it manageable alongside school/work

schedules and had enough time to rest and recover between sessions. Some mentioned
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that more than two sessions could be too much, while 1 session a week could disrupt

routine or lead to slower progress.

Some participants indicated that doing yoga three times a week could help their bodies
get used to it and get them more benefits. Others noted that they would join an extra
course if they could because they liked doing it and liked being more active.

In terms of session length, the 60-minute session was widely accepted as the most
balanced and effective session flow length. Participants felt it was long enough without
becoming tiring or boring. The structure with the movement followed and
breathwork/meditation made for an efficient program that was described by
participants. Only a few participants indicated that they would like the session length

to increase, more based on their capacity and experience.

Some participants felt that the current length was appropriate; they indicated that it
might have been too hard to increase the duration. The participants did express
recommendations for how to improve the timing and spacing of the courses. Some
participants wanted the sessions spread more evenly throughout the week, while others
liked a more flexible schedule or selected their days. Participants also suggested
adding a short introduction to yoga philosophy or techniques at the beginning of the
program, especially for participants new to yoga. Below are participants’ feedback on

scheduling in program design:

P10: “I think two months was a bit short. It could have been better if it were a little
longer. Other than that... Twice a week was fine, | think. That schedule worked well.
The flow of the course was also good, actually. Maybe it would be helpful to provide
some kind of resource or material about yoga before starting the sessions, so we could
know a bit more beforehand.”

P14: "Maybe there could be a bit more information before the courses about which

movements will be done. That way, people could have a better idea of what to expect.”

P11: "l think two days a week was a good frequency, but maybe the session duration

could have been extended to one and a half hours. Because with the breathing exercise
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we do at the end, it totals one hour. Maybe the physical part could have been one full
hour, with the remaining time allocated to the breathing exercise."

4.2.4. Long-Term Adherence Research Question and Results

RQ-10: Is there a significant difference in yoga adherence levels (i.e., not practicing,
occasional practice, regular practice) between participants who engaged in in-person
versus online yoga practices during the one year following the completion of the

intervention?

Results of Long-Term Adherence: Mathematical statistics and chi-square tests were
conducted to examine whether significant differences in yoga adherence levels existed
between groups and adherence to yoga and any association between them. Results
were shown in Table 4.29.

Table 4.29. Yoga Adherence Summary by Group

Adherence Questions In-Person Online

n p(%) n p (%)
No of Participants Enrolled 17 89.47 19 100
Not Practicing Yoga 5 29.4 12 63.16
Practising Yoga 12 7
Practicing Regularly 4 23.53 1 5.26
Practicing Occasionally 8 47.06 6 31.58
Practiced at Home 6 50 3 42.86
Practiced at Studio 6 50 4 57.14

According to Table 4.29, at the one-year follow-up, notable differences were observed
between the in-person and online groups in terms of adherence to yoga practice. In the
in-person group, 17 participants out of 19 completed the questionnaire, and 29.4%
(n=5) reported that they were no longer practicing yoga, whereas 70.60% of them
(n=12) continued yoga. Among participants in the in-person group who continued
yoga practice, 23.53% (n=4) maintained a regular practice, while 47.06% (n=8)
reported practicing occasionally. In contrast, within the online group, all participants
(n=19) completed the questionnaire. A considerably higher proportion, 63.16%
(n=12), indicated that they had discontinued yoga practice. Only 5.26% (n=1)
continued practicing regularly, and 31.58% (n=6) practiced occasionally. Among
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those who remained active in yoga (regularly or occasionally), 50% (n=6) of in-person
participants practiced at home and 50% (n=6) practiced in a studio setting. In the online
group, 42.86% (n=3) reported home practice, while 57.14% (n=4) practiced in a
studio.

A chi-square test of independence was conducted to examine the association between
group type (in-person vs. online) and yoga adherence level (not practicing, occasional,
and regular practising). The chi-square test result indicates a statistically significant
association between the type of yoga intervention (in-person vs. online) and
participants' yoga adherence status one year after the intervention, ¥%(2, N=36)=6.32,
p=.04<0.05. Participants in the in-person group were more likely to continue
practicing yoga, either occasionally or regularly, compared to those in the online
group. This suggests that the mode of yoga intervention plays a critical role in
sustaining long-term yoga adherence. Since p<.05, it was rejected the null hypothesis.

Another question asked participants whether they had initiated a new sport activity
(excluding walking) within one year after the yoga intervention. The responses are

summarized in Table 4.30.

Table 4.30. Initiation of a New Sport Activity Within the Past Year

In-Person (n) Online (n)
Started a New Sport
Yes 5 8
No 12 11
Types of sports started Pilates, Zumba, Fitness, Fitness, Zumba,
Cardio, Running, Tennis, Pilates
Swimming

Thirty-six of the 38 participants from the intervention group who participated in the
adherence questionnaire. According to the answers showed in Table 4.33, in the in-
person group (n=17), 29.4% (n=5) reported that they had initiated a new sport, while
70.6% (n=12) had not. In contrast, a slightly higher proportion of participants in the
online group (n=19), 42.1% (n=8), reported starting a new sport, whereas 57.9%

(n=11) did not. Among those who became physically active in new ways, the in-person
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group engaged in pilates, zumba, fitness, cardio, running, and swimming, while the

online group most frequently reported fitness, zumba, pilates, and tennis.

4.2.5. Mixed Method Integration Research Question and Results

RQ-11: How do we combine quantitative and qualitative findings to explain the

effects of yoga intervention?

Results of Mixed Method Integration: First of all, variables of tests measuring
strength, balance, flexibility, and body composition are presented separately in the
table below (Table 4.31), followed by an integrated interpretation explained in detail

for each domain.

Quantitative findings showed significant improvements in strength and flexibility in
intervention groups, with more substantial gains in specific areas depending on the
group (e.g., core strength improved more in the online group). The balance showed
some improvement, but the results varied based on the test type and were not consistent
across all participants. Body composition showed significant changes between the

groups. All group participants gained weight and increased their fat percentage.

Qualitative data supported the findings for strength and flexibility. Many participants
reported feeling physically stronger, noticing improved posture, and finding it easier
to perform movements. Flexibility was also frequently mentioned as a benefit.
However, very few participants mentioned improvements in balance. None of the
participants mentioned body composition. These changes may have been too subtle to
notice or were not perceived during the short duration of the program.

Table 4.31. Integrated Results on Physical Fitness Parameters

Variable Quantitative Quantitative Qualitative Integrated
Result Result (RQ2: Perception Interpretation
(RQ1: Between- Within-Group)

Group)

Strength No significant Significant "Increased Quantitative
difference improvements  muscle strength gains
among groups in both IPG and  strength" and align with

"feeling subjective
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OG (Sit-up, physically strength and
HGST) stronger" were  confidence
dominant improvements
themes. Also
noted: better
endurance
during postures
Balance Significant Significant Not cited Data showed
between-group  within-group explicitly, but improvements
differences: gains: IPG some in different
DLEO (DLEC), OG references to balance
(OG> CQG) (Non-DLEC), improved conditions, not
CG (DLEO) posture, perceived by
stability participants
Mostly
awareness
Subjective
Flexibility No significant Significant "Increased experiences
difference improvements  flexibility" and  reflect
among groups in both IPG and  "easier to improved
OG (SRT, move” flexibility in
BST- both groups
Left/Right)
Body No significant Significant Not directly Not
Composition difference increase in BMI  mentioned corresponding
among groups and Fat% % in to reflect
IPG, OG, and changes in
CG body
composition

Note: IPG= in-person group, OG=online group CG= control group

There was a strong alignment between measured and perceived improvements in
strength and flexibility. Participants not only performed better in tests but also reported
feeling stronger and more flexible. In contrast, improvements in balance and changes
in body composition were less noticeable in both the data and participants' reflections,
possibly because these changes take longer to become apparent or were not substantial
enough during the short intervention period.

Secondly, the results of psychological outcomes and self-efficacy, as measured by
yoga scales, are analyzed. The perceived stress, perceived health, and yoga self-
efficacy are presented separately, both quantitative and qualitative analysis results in
the table below (Table 4.32).
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Table 4.32. Integrated Results on Perceived Stress, Perceived Health, and Yoga Self-

Efficacy

Variable

Quantitative
Result (RQ1:
Between-Group)

Quantitative
Result (RQ2:
Within-Group)

Qualitative
Perception

Integrated
Interpretation

Perceived Health

Stress

Self-Efficacy:
Body

Self-Efficacy:
Breath

Self-Efficacy:
Mind

OG>1G better
perceived health
after intervention

Significant
difference
between IPG and
CG

Significant
differences: IPG>
CG and OG>CG

Significant
differences: IPG>
CG and OG>CG

Significant
differences:
IPG>CG and
0G>CG

Table 4.32. (continued)

Total Self-
Efficacy

Significant
differences:
IPG>CG and
OG>CG

Non-significant
within-group
change

Significant
reductions in both
IPG and OG

Significant
within-group
improvement in
IPG

Significant
within-group
gains in OG

Non-significant
within-group
change

Significant
within-group
gains in both IPG
and OG

Reported as
feeling healthier
and more
energized.

Participants
reported feeling
calmer, less
tense, and more
emotionally
stable; greater
ability to cope
with daily
stressors

Improved
physical
control, balance,
and ease in
movement.
Participants felt
more confident
in postures.

Enhanced
breath
awareness,
improved
control, and
greater comfort
during deep
breathing.

Few mentioned
enhanced
cognitive focus
or meditation
awareness.

"Gained
confidence",
"felt capable”,
"'stronger in
body and mind",
"overcame
limits"

Partial alignment:
qualitative
improvements not
strongly reflected in
objective results

Strong alignment;
both perceived and
measured
reductions in stress
support
effectiveness of the
intervention

Strong alignment:
Subjective
experiences match
statistical
improvements in
body-related self-
efficacy.

Clear match: Breath
regulation and
control
improvements were
evident in both
group sources.

Partial alignment:
Quantitative
improvement was
not strongly
reflected in
participants’ verbal
reports. More time
or mindfulness
structure may be
needed.

Strong consistency:
general increase in
self-efficacy
reflected across
both data sources
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Note: IPG= in-person group, OG=online group CG= control group

The study revealed that individuals who practiced yoga online and in person were less
stressed compared to those in the control group. The majority reported feeling more
relaxed, calmer, and relieved after practicing yoga. Qualitatively mentioned that they
could manage daily stress more effectively, slept well, and thought more clearly. The
study's findings and the individuals' reports aligned well. The reduced level of stress
revealed in the study aligned with participants' reports, confirming that yoga benefited
their mental well-being and prepared them to cope with daily problems.

Quantitative outcomes for perceived health reflected a significant difference between
the online yoga group and the control group, but no significant changes in the groups
over time. Qualitatively, a lot of the participants reported feeling healthier, more
energetic, refreshed, and improved in their physical health. They reported that they
performed better in their activities, slept better, and had more energy. There is partial
alignment between the measured and perceived outcomes. This may indicate that the
perceived health benefits of yoga are more clearly felt by individuals than by
quantitative test measurements. This could mean that people feel the health advantages
of yoga more strongly than short-term measurements. Or the question about “how is
your health overall” might have been too broad to catch the small improvements they

felt during the short program.

Quantitative results showed significant improvements in self-efficacy across all three
sub-dimensions—Body, Breath, and Mind—especially in comparisons between the
intervention group and the control group. Qualitative findings strongly supported the
Body and Breath domains. Many participants reported feeling physically stronger and
confident in their movements. They also expressed awareness and control over their
breathing, which aligns with the test results, particularly for the online group.
However, the Mind component showed less qualitative support. Only a few
participants mentioned improvements in focus, mental clarity, or meditation-related
experiences. Therefore, there is strong consistency between measured and perceived
gains in the Body and Breath domains of self-efficacy. Participants felt more capable

and aware of their physical and respiratory abilities. In contrast, the Mind domain,
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despite showing significant changes in test results, was not often reflected in
participants’ views. This suggests that mental aspects of self-efficacy may develop

subtle change, and require longer-term practice or more structured mindfulness tests.
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CHAPTER 5

DISCUSSION

The primary purpose of the study was to compare the effects of in-person and online
hatha-based lyengar yoga programs on various variables: physical fitness components
(strength, balance, flexibility, and body composition), perceived health status,
perceived stress levels, self-efficacy in yoga, and adherence to yoga practice among
healthy young adult women aged 18 to 30. An additional purpose of the study was to
explore participants' perceptions and personal experiences regarding the effects of in-
person and online yoga practices using a qualitative approach. In light of these
purposes, this chapter aims to discuss the results of the quantitative and qualitative
studies by comparing them with findings from previous research. Finally,

recommendations for future studies will be provided.

5.1. Interpretation of The Quantitative Data Results

The study addressed two primary research questions, each of which was analyzed
using 17 variables. The first research question focused on the differences among the
three groups (in-person yoga, online yoga, and control), while the second research
question evaluated the progress of each group from the beginning to the end of the
study. Shortly, the first research question addresses the comparative impact of the yoga
program across groups, and the second focuses on the effectiveness of the intervention

within each group over time.

5.1.1. Strength

The Hand-Grip Strength Test and One-Minute Sit-Up tests were used, and there were
no statistically significant differences between the three groups in response to the
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first research question. On the other hand, both the in-person and online yoga groups
showed significant improvements in increasing muscular strength in response to the
second research question. Notably, while hand-grip strength improvements were
similar in the intervention group, the online group demonstrated larger improvements

in core strength, as measured by the sit-up test.

The results revealed that hatha-based lyengar yoga is an effective way to develop
muscular strength, as both the in-person and online yoga groups exhibited statistically
significant gains in hand grip strength and sit-up performance from pre- to post-test.
However, there were no statistically significant differences between groups at post-
test, suggesting that both programs, whether in-person or online, did not result in a

significant difference in strength to be identified at the group level.

No studies have examined the effects of online yoga, despite the majority of research
on the strength-related benefits of yoga being conducted traditionally in-person.
Regardless of the length of the intervention (Jin et al., 2016; Madanmohan et al., 1992;
Shiraishi & Bezerra, 2016; Telles et al., 2009), participants age (Bhonde et al., 2014;
Halder et al., 2015;), health status (Baltag et al., 2024; Dash et al., 2001; Telles et al.,
2009), or style of yoga (Cowen et al., 2005; Zhu et al., 2021); in-person yoga
intervention in the literature consistently showed improvements in muscular strength.
Consequently, it can be said that yoga, regardless of its particular style—including
lyengar yoga—~has a generally beneficial impact on strength.

Besides them, the present study showed a different outcome. Although previous
studies have generally shown greater improvements in muscular strength through in-
person yoga groups, the online group demonstrated a greater change in abdominal
strength from the pre-test to the post-test. In addition, the benefits of an in-person
program, such as real-time feedback and social interaction, placed further weight on
this expectation. The advantages of the home environment may explain this
unexpected outcome. The home environment was likely to have been more relaxed
and adaptive, possibly improving motivation and conformity (Biissing et al., 2012;
Dayananda et al., 2014; Ross et al., 2013). Participants were possibly less anxious and

could move around at their own pace without being judged. Additionally, some
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participants in the online group may have had prior experience with sports or yoga.
This approach may have been practical in the group, resulting in more noticeable
improvement. This finding aligns with research indicating that previously active
individuals may recover more quickly upon returning to sport, due to the presence of

muscle memory (Bruusgaard et al., 2010).

Future studies should consider factors such as small sample size, individual differences
in response to yoga, and the possibility that both in-person and online formats may be
equally effective in building strength. Although yoga seems helpful for improving

strength, how it is delivered may not be a key factor in its success.

5.1.2. Balance

A single-leg balance test with four dimensions (DLEO, DLEC, Non-DLEO, Non-
DLEC) was applied among three groups. The results show that both in-person and

online hatha-based lyengar yoga helped improve balance, but in different ways.

In the first research question, a significant difference was found between the online
and control groups in the DLEO post-test. Indicating that online yoga helped improve
balance on the dominant leg with eyes open; however, the in-person yoga did not.
Additionally, no differences were found between groups in the other balance tests
(DLEC, Non-DLEO, Non-DLEC).

In the second research question, the in-person yoga group showed a significant change
in DLEC, indicating that the balance of more participants improved from pre-test to
post-test when standing on the dominant leg with eyes closed. The result may be
attributed to the advantages of real-time feedback and posture correction provided by
the instructor, particularly in facilitating accurate balance control on the dominant leg
(Paillard & No¢, 2020). The online group changed significantly in Non-DLEC,
meaning their balance improved on the non-dominant leg with their eyes closed. This
result that can be attributed to self-practice and self-reflection at home, as individuals
could focus without the pressure of performance (Biissing et al., 2012; Ross et al.,

2013). The control group also showed a change in DLEO, but it was a negative one,
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meaning their balance deteriorated. This suggests that a lack of regular physical
activity may be one of the contributing factors in reducing postural control, especially
in contexts where balance is more crucial (Hoffman et al., 1998). Overall result
suggests that hatha-based lyengar yoga is particularly beneficial for enhancing balance
in eyes-closed conditions, where body awareness and proprioception are more
challenging (Verma et al., 2023).

One additional explanation for these results is related to the distinctive character of
lyengar yoga. Research has suggested that lyengar yoga may offer more therapeutic
benefits, particularly for the elderly or individuals with orthopedic or other health
conditions (Haynes et al., 2022; Oken et al., 2006). While lyengar yoga includes many
standing poses intended to promote strength and stability, it does not typically include
significant amounts of balance poses with closed eyes, a practice found in some other
yoga interventions (Prado et al., 2014). Because of this, the neuromuscular changes
required for balance when the eyes are closed may take more than the 8 weeks of
practice used in this study to develop fully (Prado et al., 2014). This suggests that
although lyengar yoga may increase general balance and strength, it might be less
beneficial in improving more challenging balance tasks that require increased sensory
integration over a short period of intervention, especially for healthy participants
(Halder et al., 2015).

Another reason for the lack of significant differences may be the fatigue caused by the
length of the testing protocol, which included two trials under four different conditions
in the single-leg balance test. Testing both the dominant and non-dominant legs, along
with other physical assessments, may have further contributed to participant fatigue.
Balance is usually the same for both legs, except in cases where someone is recovering
from an injury or returning to sports (Schorderet et al., 2021). Thus, balancing with
only one leg could be a suitable method for testing balance, as it is simpler than

balancing with two legs, and could be recommended for future research.

This study demonstrated that both in-person and online Hatha-based lyengar yoga
were effective in improving balance in healthy young adults, with online yoga being

slightly more effective. The results suggest that yoga is beneficial for improving
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balance when the eyes are closed, possibly by strengthening body awareness and
proprioception. While past studies have suggested these benefits, many have not
directly measured them or reported limited results (Jeter et al., 2015). This study offers
new insights by demonstrating that yoga can enhance balance among healthy
individuals under conditions where vision is limited. Future studies with longer

programs and simpler balance tests may give more precise results.

5.1.3. Flexibility

Sit-and-reach and back scratch (for left and right sides) tests were used to assess
flexibility among the three groups. For the first research question, there were no
significant differences between the three groups at either pre-test or post-test.
However, the second research question revealed important changes within the groups
over time. Both the in-person and online yoga groups showed significant
improvements in all three flexibility tests (SRT, HGST_Left, and HGST_Right).
Since the in-person and online groups improved their lower body flexibility, as
measured by SRT, the online group showed a slightly greater improvement in this area.
However, when it came to upper body flexibility, tested by HGST, the in-person group
showed much better progress than the online group. In contrast, the control group did
not show any significant changes in flexibility. As a result, there was no significant
difference between in-person and online yoga programs; both groups showed
significant improvements in flexibility. This means that yoga was effective, but the

program difference did not impact flexibility outcomes.

It is widely studied that yoga enhances flexibility (Amin & Goodman, 2014; Grabara,
M., 2016; Kartal & Ergin, 2020). However, a more detailed examination of the
differences between the intervention group is necessary. Notably, the greater
improvement in lower body flexibility observed in the online group may be partly
attributed to participants having more freedom to practice in their own space and at
their own pace (Pham et al., 2024). Another possible factor influencing these results is
the difference in group characteristics. The online group had a higher average age and
included working individuals, who are more likely to experience musculoskeletal

strain and reduced flexibility due to prolonged sitting habits (Griffin & Sayers, 2019;
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Janwantanakul et al., 2012). As a result, these participants may have initially started
with increased muscle tension, which could explain the more pronounced within-
group improvement observed in the sit-and-reach test. In contrast, the in-person group
consisted entirely of students, whose age and lifestyle were more homogeneous, and
who appeared to have a higher baseline flexibility and less muscle tension. This may
account for the comparatively more minor gains in sit-and-reach scores observed in

that group.

However, the in-person group showed more progress in upper body flexibility,
possibly due to the benefits of direct instructor guidance and physical and immediate
hand corrections. Another reason for a greater increase in upper body flexibility in the
in-person group might be the use of props typical of lyengar yoga. The use of props
enables correct alignment, enhances body awareness, and allows participants to
achieve challenging postures more safely and effectively (Chana, 2025; Evans et al.,
2013). For a prop, the yoga belt was used during the intervention for both groups. For
example, shoulder and upper arm positioning in Gomukhasana (Cow Face Pose),
which is assessed by the hand grip strength test, was practiced repeatedly with the aid
of a belt (Iyengar, 2000). Both groups practiced this yoga pose repeatedly with various
modifications (lyengar, 2000), which likely enhanced the in-person group's shoulder
flexibility. However, the in-person group likely benefited more from the instructor’s
hands-on corrections, such as guiding the proper use of the yoga belt and adjusting the
shoulder area during poses. These personalized supports may have played a significant
role in enhancing upper body flexibility in the in-person group.

Lastly, the control group was not found to have significantly changed, which

highlights the role of active yoga engagement in improving flexibility.

Overall, the improvements observed in both groups suggest that Hatha-based Iyengar
yoga is effective in enhancing flexibility; however, no significant differences were
found between the programs (in-person vs. online). Future studies examining
flexibility should consider participants’ conditions, including age, lifestyle, and

baseline physical limitations.
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5.1.4. Body Composition

For measures of body composition, body mass index (BMI) and body fat percentage
(BFP) were analysed. For the first research question, there were no significant
differences between the three groups (in-person, online, and control) among body
composition components. This means that the groups were similar in body
composition before and after the intervention. Interestingly, for the second research
question, all three groups showed significant changes in body composition. From pre-
to post-test, body mass index (BMI) and body fat increased in all three groups. This
was not predicted, particularly for the in-person and online group, where yoga sessions
were expected to reduce BMI and percentage of fat (Choudhury et al., 2024; Nongkhai
et al., 2022; Seo et al., 2012). One possible explanation is that while the lyengar yoga
enhanced flexibility, strength, and balance, the eight-week length may have been too
short and the practice not frequent enough to generate appreciable fat or weight
reduction. Another factor that would have also affected the result is the daily habits of
the participants. The majority of participants reported using their smartphones
frequently, skipping healthy breakfasts, and consuming sugar regularly. A low intake
of fruits and vegetables was commonly observed among participants in all groups. The
online group consumed some alcohol, the control group consumed more meat and
dairy, and the in-person group had the most sweets and smoking. These behaviors
could have reduced the potential impact of yoga, particularly because there was no

regulation of what individuals consumed or viewed throughout the study.

Similar to the findings, a review by Choudhury et al. (2024) revealed that not all
studies result in a decrease in body fat. Short-term courses, such as those conducted
by Sil (2017) and Thakur (2019), which lasted six weeks, and Pandit et al. (2019),
which lasted one week, did not alter body composition. Csala et al. (2021) detected no
differences in body fat, BMI, or heart rate after 10 Hatha yoga courses for young
women. Building on these results, Lauche et al. (2016) reviewed 30 randomized
controlled trials. They found that yoga decreased the waist-to-hip ratio and BMI in
overweight individuals, although not equally across all participants. This variation

suggests that the extent to which yoga influences body composition may be influenced
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by the duration of the yoga program, intensity, participants' body composition, and
their adherence.

However, studies have proven that yoga helps to decrease BMI and body fat
(Nongkhai et al., 2022; Seo et al., 2012). Choudhury et al. (2024) reached a similar
conclusion in their review, demonstrating the ability of long-term yoga practices to
decrease body fat percentage among various individuals. These results suggest that

yoga can be an effective method for managing body composition.

Overall, the program, whether in-person or online did not result in significant
differences. However, group-specific characteristics—such as age, lifestyle, or
baseline fitness—may have influenced outcomes like BMI and body fat. This suggests
that participant profiles, rather than delivery format alone, could play a more important
role in specific physical responses to yoga. These findings are consistent with other
studies suggesting that short-term yoga may not significantly alter body composition
in healthy young individuals (Csala et al., 2021; Lauche et al., 2016). This finding is
consistent with the larger observations of Hall et al. (2012), who underlined that
understanding energy balance requires longer-term research and an integrated
approach. Unhealthy eating habits, individual variations, and the intervention's limited
intensity and duration may have all contributed to the outcomes. Future studies should,
all things considered, integrate yoga with lifestyle advice and assess long-term impacts
using more thorough approaches.

5.1.5. Perceived Health

The Perceived Health Status Questionnaire was used for both between-group (RQ1)
and within-group (RQ2) analyses. Based on the findings, it can be concluded that
participants who engaged in both in-person and online yoga reported feeling healthier
after the intervention compared to those in the control group. The online group showed
a slightly better perceived health outcome than the in-person group. This suggests that
yoga, whether practiced in-person or online, may have a positive impact on how
individuals perceive their overall health. However, the examining individual change

(whether someone improved, stayed the same, or worsened) was not significantly
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different between the groups during the intervention. This suggests that although yoga
participants reported feeling healthier at the end, the overall shift in health perception

over time was not significantly different among the three groups.

Research indicates that yoga can enhance the perceived health of individuals of all
ages, regardless of the type of intervention employed (Lim et al., 2021; Nguyen et al.,
2024). In this study, the online group reported slightly higher health scores, which
could be influenced not only by their yoga practice but also by various socio-
demographic factors. Many participants in this group were employed, came from
middle- or upper-middle-income backgrounds, and lived with their families, which is
known to contribute to better health outcomes by providing greater access to resources
and emotional support (Adler & Stewart, 2010; Marmot, 2005; Thoits, 2011). They
also had the lowest smoking rates, but they were the only group that mentioned having
an alcohol consumption. This could suggest a higher level of openness and health

awareness.

In contrast, the in-person group primarily consisted of younger university students who
studied engineering, lived in dormitories, and were from a lower-middle-income
background. Although younger adults are often in good physical health, they may have
less developed frameworks for evaluating broader aspects of well-being (Arnett,
2000). According to Arnett’s (2000) theory, people aged 18 to 25 experience a distinct
period in life known as emerging adulthood. At this time, they are still exploring who
they are, and their life choices are often unstable; their idea of being an adult is still in
development. During this phase, young adults may focus more on their studies, social
life, or planning for the future rather than being aware of their health perception.
Unlike those in the online group who have jobs or family support, the in-person group
may have faced less structure and support regarding their well-being. These
differences may help explain why the in-person group did not show any notable

improvement in their perceived health, despite participating in the same yoga program.

Another aspect is that the program's duration might not have been long enough to
change the health perception of the younger population. Previous studies have

demonstrated that yoga can improve perceived health, particularly among older adults
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and the general adult population (Lim et al., 2021; Nguyen et al., 2024). Additionally,
younger individuals may require more guidance or educational support to fully
understand the concept of health, particularly in a brief program like this. Therefore,
when designing future studies for young adults, it may be beneficial to incorporate
additional sessions, such as nutrition education, stress management workshops, or

general health promotion, alongside the regular interventions.

5.1.6. Perceived Stress

To measure perceived stress, the Perceived Stress Scale (PSS) was used. For the first
research question, both the in-person and online groups reported reduced stress levels
compared to the control group, indicating that yoga intervention were more effective
than no intervention. There was not a big difference between the two types of
intervention, but the online group had a somewhat more potent effect. For the second
research question, participants in the intervention group reported feeling less stressed
over time; however, the control group did not show any improvement. The larger effect
size observed in the in-person group points to a more substantial within-group change.
This suggests that in-person hatha-based lyengar yoga may offer a slightly more

impactful for managing stress.

Studies consistently show that yoga reduces stress across various populations. A meta-
analysis by Cramer et al. (2013) found yoga beneficial for individuals with depression.
It has also been effective among remote-working women (Sadawarte &
Sahasrabuddhe, 2022), nursing and medical students (Giri et al., 2021; Kalavalli et al.,
2022), people with chronic illnesses (Devi & B, 2025; Miao et al., 2023), students and
trainees (Alan et al., 2024; Jeter et al., 2013), and people with chronic conditions
(Berlowitz et al., 2020). Yoga and Tai Chi help balance the nervous system, alleviating
stress (Zou et al., 2018). A review by Stillwell et al. (2017) supports the stress-reducing
effects of yoga, breathwork, and mindfulness. Physiological evidence suggests that
stress reduction can be achieved through regular practice (Huang et al., 2013). lyengar
yoga, in particular, has shown benefits in reducing stress, anxiety, and depression
among women, including breast cancer survivors (Harner et al., 2010; Bower et al.,
2011; Fischer et al., 2022; Michalsen et al., 2012).
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Although many studies show yoga’s impact on perceived stress, some research still
debates its effectiveness. Several studies have reported minimal or no significant
changes in perceived stress. For example, Sohl et al. (2016) and Kohn et al. (2013)
found inconsistent or non-significant results, attributing this to differences in yoga
intensity and lack of engagement monitoring. Similarly, McClendon & Scott (2018)
and Yice & Muz (2020) reported limited benefits, highlighting issues like low
motivation and minimal reductions. Other researchers, such as Khalsa et al. (2011) and
Michalsen et al. (2012), pointed out that many yoga studies have methodological
problems or are influenced by outside factors. This means that the effects of yoga on
perceived stress may change depending on the setting, and stronger, better-controlled

studies are needed to make clear conclusions.

Overall, the findings suggest that both in-person and online hatha-based lyengar yoga
are effective in reducing perceived stress among young adult women. While the online
group showed slightly better group-level outcomes, the in-person group demonstrated
a more substantial individual impact. These results align with previous literature
supporting yoga’s stress-reducing benefits. However, they also highlight the need for
future research to consider delivery format, participant engagement, and
methodological rigor when evaluating stress-related outcomes. Future research also
considers that self-reported measures should not only measure stress but also include
physiological markers.

5.1.7. Self-Efficacy

The findings from the first and second research questions collectively support the
conclusion that participation in either in-person or online hatha-based lyengar yoga
intervention led to improvements in yoga self-efficacy. Results showed that the in-
person program produced relatively stronger gains across all subscales. For the first
research question, no statistically significant differences were found between the in-
person and online groups. However, effect size estimates consistently favored the in-
person format, especially in body, breath, and total self-efficacy; mind-related self-

efficacy showed comparable results.
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For the second research question, within-group comparison tests confirmed that both
in-person and online yoga intervention contributed to significant pre-to-post gains in
total yoga self-efficacy. Specifically, the in-person group showed significant
improvement in body and total self-efficacy. The online group also demonstrated
statistically significant changes in the breath and total subscales. The mind subscale
did not show a statistically significant change in within-group improvements. The
control group also showed a statistically significant change in the breath subscale,
though the direction of change was a decline in self-efficacy. Overall, both statistical
tests confirm that participation in hatha-based lyengar yoga programs, particularly in-
person formats, can significantly enhance individuals’ self-efficacy in their body,

breath, and total self-efficacy to engage in yoga.

The yoga studies look at different types of self-efficacy to see how yoga changes and
how people think about their abilities in different areas, such as coping self-efficacy
(Hirschey et al., 2020), pain self-efficacy (Adhikari et al., 2022), social self-efficacy,
academic self-efficacy (Das et al., 2016), and self-regulatory efficacy (McAuley et al.,
2011). The literature reveals diverse forms of self-efficacy associated with yoga
practice and the impact that resulted. As can be seen, various self-efficacy scales are
used in yoga studies, making comparisons across these scales challenging. This study
specifically utilized the Yoga Self-Efficacy Scale (YSES), developed by Birdee et al.
(2016).

Birdee et al. (2016) aim to measure individuals’ confidence in their ability to practice
yoga, focusing on the three key domains of body, breath, and mind. Y oga Self-Efficacy
Scores are associated with improved health skills and an better quality of life. This
would mean that they could be applied to research on yoga as a means of promoting
healthy behavior. The study revealed that self-efficacy is a significant psychological

factor that can facilitate individuals in maintaining and enjoying yoga practice.

Kiictikelci (2018) adapted the YSES into Turkish, creating the Yoga Doniisiim Etkisi
Olgegi-YDEOQ, while also confirming its validity and reliability. Her research, along
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with the current study, highlights that practicing yoga regularly enhances self-efficacy
in terms of body, breath, and mind.

Our findings showed that participants in the in-person yoga group experienced a more
notable improvement in yoga self-efficacy, particularly in terms of body, breath, mind,
and total score, compared to the online and control groups. This study is in line with
Birdee et al.” (2016) methodology, in which they created and validated the Yoga Self
Efficacy Scale (YSES) of perceived capability in controlling one’s body, breath, and
mind when practicing yoga, Birdee et al. (2016) found out that higher self-efficacy
scores were associated with consistent practice, more health workers, experienced
teachers and resultant improved health outcome. In a similar line, present research
showed that students who practiced in person, where they could receive immediate
feedback and hands-on guidance with group support, reported significantly greater
improvements in their body-mind connection and overall self-efficacy. These results
reinforce the notion that learning hatha-based-lyengar yoga through in-person or
online methods can significantly enhance confidence in skills such as controlling the
body, mind, and breath. This emphasizes that future research should not only
concentrate on the yoga intervention itself, but also on how and to whom it is provided,
since these aspects may have a substantial impact on people's self-efficacy in

participating in yoga.

5.1.8. Adherence to Yoga

For the follow-up assessment, participants from both in-person and online groups were
asked a series of questions regarding their adherence to yoga practice one year after
completing the intervention. At the one-year follow-up, adherence to yoga was
significantly higher in the in-person group compared to the online group. While 70.6%
of in-person participants continued to practice yoga (either regularly or occasionally),
only 36.8% of the online group did so. A chi-square test confirmed a statistically
significant association between the intervention program and adherence level,
indicating that the in-person program was more effective in supporting long-term yoga

practice.
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This result supports previous studies, which have shown that in-person yoga helps
people stay motivated and practice for longer (Gjestvang et al., 2025). Teacher
presence, real-time feedback, and a sense of responsibility keep participants engaged.
According to Self-Determination Theory, long-term motivation improves when people
feel autonomous, capable, and connected (Deci & Ryan, 1980). In-person courses
generally support these needs through interaction, feedback, and social support. Online
programs, while more accessible, may lack these motivating features. Even with live
feedback, the current study's lack of group connection and informal peer interaction
may have limited adherence. Adding elements like online communities (e.g., online
group meetings, discussion forums, chat groups, live question-and-answer sessions,

and talk sessions) or peer support could improve engagement in online yoga.

5.2. Interpretation of The Quantitative Data Results

5.2.1. Perceived Effects of Yoga Practice

The findings of this research indicate that the practice of yoga primarily enhances
physical benefits, including physical strength, flexibility, posture, endurance, agility,
and reduced muscle and joint pain.

Results are consistent with previous studies that indicate regular yoga makes
individuals more aware of their body and increases their physical capability. Kishida
et al. (2018) state that it makes them stronger, and biissing et al. (2017) discovered that
it benefits teenagers by enhancing their control and posture. Although this research
does not directly address balance, different studies (Park et al., 2022; Jeitler et al.,
2022) have demonstrated that it is a practical outcome that aids in balance,

coordination, posture, and stability.

In this study, participants most frequently discussed the psychological benefits of
yoga. These included feeling less stressed, calmer, more emotionally balanced, and
more mentally clear. Many also said that yoga helped them become more aware of
their thoughts and feelings and increased their self-confidence.
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These results align with earlier studies that demonstrate the benefits of yoga in
enhancing mental and emotional well-being. Research has shown that practicing yoga
can help individuals feel calmer, less anxious, more focused, and better able to manage
their emotions (Butzer et al., 2017; Capon et al., 2019; Jeitler et al., 2020; Wang &
Hagins, 2016). It can also provide them the strength and control they need to deal with

their emotions.

Most individuals described how yoga helped them increase their self-awareness of
their body, breathing, and emotions. They could sense how their muscles functioned
when holding poses. They paid particular attention to their breathing. Others noticed

how they responded to issues or stress.

In yoga literature, studies also show that yoga improves self-awareness. It helps people
connect their body and mind, calm themselves through breathing, and recognize bodily
signals (Kahya & Raspin, 2017; Tul et al., 2011). Yoga also makes people more aware
of their habits and emotions, especially in daily and social life (Capon et al., 2019;
Kishida et al., 2018).

5.2.2. Challenges and Barriers to Yoga Practice

Many of the interview participants said that their physical health challenges made yoga
hard. Some of these issues included painful muscles, soreness in the legs or lower
back, and difficulty with certain poses due to stiffness. Many people also felt tired and
had a low level of energy, especially on days when they were busy or stressed. Many
of them also stated that they felt better after course and improved over time, despite
having these problems. These experiences indicate that physical pain can be a barrier,
but it can also be a part of the process of becoming used to something that often makes

them stronger and more resilient.

The studies back up these results. Kahya and Raspin (2017) discovered that yoga
initially made them tense, but breathing exercises helped them cope with it. Kishida et
al. (2018) found that people had physical problems but learned how to take care of

themselves by being conscious of their bodies. According to Jeitler et al. (2020) and
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Butzer et al. (2017), they reported feeling sore at first, but that the discomfort improved
with practice. Tul et al. (2011) also discovered that yoga helped persons with chronic

pain deal with it better.

Many people in the current study report experiencing internal resistance during yoga
sessions (emotional discomfort, self doubting, struggle to focus, etc.) It was hard for
them to stay in the now, especially when trying to breathe or meditate. Emotions of
self-criticism, insecurity, and embarrassment were common. Initially, these feelings
made it more challenging to stay involved. Participants pointed out that with time to
time, these challenges became more manageable.

Some studies have confirmed that the same set of problems arises. People reported
feeling guilty or under pressure to keep up (Kahya & Raspin, 2017) or they faced
difficulties related to their excessive sensitivity or perfectionism (Kishida et al., 2018).
Some individuals felt shy and unsure, especially when being watched (Wang &
Hagins, 2016), or became frustrated when they could not focus on meditation or
breathing (Jeitler et al., 2020). Those who experienced internal resistance initially felt
nervous, but gradually became more comfortable (Capon etal., 2019; Tul et al., 2011).

Participants reported setting-related issues during yoga. In-person participants noted a
crowded, unventilated studio and a fear of touching others. Online users faced internet
problems, screen freezing, and home distractions, though most of them felt more

relaxed at home. Despite these issues, most adapted and continued attending sessions.

In other qualitative studies, similar issues were reported. Brosnan et al. (2021) and
Sharma et al. (2022) discussed internet and camera issues experienced by participants
during online yoga sessions. Spadola et al. (2017) found that crowded homes made it
hard to focus; however, some felt safer at home. In studios, challenges included small,

hot rooms and limited space (Capon et al., 2019; Kahya & Raspin, 2017).

5.2.3. Changing Views on Yoga
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In this study, many participants began the yoga program with negative or limited ideas.
Social media or TV shows might manipulate some of them. Common biases included
seeing yoga as overly spiritual, elitist, or something only for flexible or wealthy
people. Some associated yoga with religious or mystical ideas, while others doubted
its physical challenge or practicality. However, after practicing regularly, many
changed their minds. They realized that yoga could be physically challenging, yet

calming, and beneficial for both their body and mind.

There have been numerous different opinions about yoga, as highlighted by various
qualitative studies. For instance, Kahya and Raspin (2017) discovered that some
individuals were doubtful about whether yoga offered anything beyond relaxation.
According to Oznalbant and Alvarez (2020), some view yoga as merely a tourist
activity, not suitable for everyone. Capon et al. (2019) and Tul et al. (2011) were
uncertain about whether yoga can indeed assist in emotional or physical recovery. Van
Ness et al. (2017) raised concerns about style or cultural aspects of yoga. Dariotis et
al. (2017) found that city school students did not consider yoga important in their lives,

suggesting there might be a greater gap somewhere.

In this study, many participants reported that they underestimated the physical
demands of yoga. At first, they believed yoga was only for relaxation or flexibility.
However, during the sessions, they realized that yoga also needs strength, flexibility,
and endurance. Simple movements caused muscles to hurt, ache, and shake,
particularly their arms, legs, and back. People initially were sad but later gained power
and had greater control over their bodies. The findings indicate that individuals usually
do not perceive yoga as challenging to their bodies, but over time, their muscles
become accustomed and they become stronger.

Other studies show similar results. In Kahya and Raspin (2017), participants were
surprised that yoga required effort and caused tiredness. Tul et al. (2011) also reported
that participants with chronic pain did not expect to feel such physical sensations in
yoga. Dariotis et al. (2017) found that students initially thought yoga was merely
stretching, but later realized it required real physical effort. Capon et al. (2019)

reported that some individuals experienced soreness and strain after practice, which
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altered their perception of yoga. These studies support the idea that people often
underestimate the physical part of yoga, especially at the beginning.

5.2.4. Implementation Perception of Yoga Intervention

The program preferences among program gatherded from participants were mentioned
in this section. Those who were part of the online group appreciated the comfort and
convenience, particularly if they had busy schedules or transportation issues. On the
other hand, many preferred in-person sessions for the personal connection and the
support of a group. Despite facing some technological challenges and distractions at

home, many participants managed to stick with their training.

Research and participants have noted that there are distinct advantages and
disadvantages to practicing yoga online versus in-person traditional yoga. Participants
enjoy attending yoga courses because they provide an acceptance that inspires them,
immediate feedback from instructors, and a calm atmosphere that allows them to move
and feel improved (Brinsley et al., 2021; McCall et al., 2015; Nicosia et al., 2020).
That being said, attending classes can be challenging for individuals who have
mobility issues, chronic illnesses, or transportation difficulties, and time and cost

issues can also be problematic (Huberty et al., 2018).

On the other hand, online yoga offers a simpler and more convenient way for people
to practice. Time availability and the comfort of practising at home are mentioned.
(Brinsley et al., 2021; Huberty et al., 2017). This is especially beneficial for those
dealing with chronic illnesses, work-related stress, or those who live far from yoga
studios (Robert et al., 2023). While there are certainly some disadvantages to consider,
such as the lack of hands-on guidance, potential technical problems, and fewer
opportunities to connect with others (Haynes et al., 2022; Sharma et al., 2022), these
factors can impact the experience, enjoyment, and emotional connections formed

during yoga practice.

According to scheduling preferences, most people thought the program's length and

frequency were generally good. Two sessions a week were considered manageable and

151



not too difficult to attend. Some people, meanwhile, said that the eight-week length
felt short and that a lengthier program could be better for their bodies and minds. Some
comments suggest that practicing yoga two to three times a week would be beneficial

for maintaining what you have learned and staying physically active.

These results support the research findings, which indicate that having regular and
balanced sessions promotes engagement and makes people feel like they are getting
more out of them (Spadola et al., 2017; Tsai et al., 2021). Some participants also said
that having some basic information or theoretical content about yoga before the
sessions would help them be more aware of what they were doing. This finding aligns
with other research indicating that providing individuals with knowledge prior to the
intervention may increase their motivation and likelihood of adherence (Cramer et al.,
2015; Bhargav, 2018).

5.3. Interpretation of The Mixed Data Results

The integration of quantitative and qualitative findings demonstrates that hatha-based
lyengar yoga supported improvements in various physical fitness parameters.
However, the level and type of these improvements varied depending on whether the
practice was conducted in-person or online. Quantitative results revealed that both
groups demonstrated significant improvements in muscular strength and flexibility.
Specifically, the online group showed greater improvement in core strength and lower
body flexibility. However, the in-person group showed greater improvement in upper-
body flexibility and muscular strength. Participants' interview replies matched these
results: they reported feeling stronger, more agile, with better posture, and with less
physical discomfort. In terms of balance, the intervention group showed improvement
in certain circumstances, especially in the eyes-closed condition. This may reflect
improvements in body awareness, even though participants spoke more frequently

about enhanced bodily perception than balance itself.

Unexpectedly, body composition results revealed that BMI and fat percentage
increased among all groups, including the intervention group. This may be a result of

the short duration of the intervention and the lack of control over eating habits, as
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several participants also admitted to having poor eating habits. Still, many said yoga
was physically demanding and transformed the body. Hatha-based lyengar yoga has

been shown to have a profound physical impact, even when practiced online.

The integrative results from both the quantitative and qualitative data indicate that
practicing hatha-based Iyengar yoga had a positive effect on participants’
psychological well-being and their overall sense of health. According to the
quantitative results, both the in-person and online yoga groups experienced an apparent
reduction in their stress levels, whereas the control group showed no change. Many
participants in the interviews reported yoga made them feel calmer, clear-headed, and
emotionally balanced. Some said they could better control their emotions and were
more conscious of their responses under trying circumstances. However, some of them
stated that advantages were felt during or shortly after the session, rather than over an
extended period. When it comes to perceived health, participants in the yoga groups
reported feeling healthier after the program compared to the control group. However,
upon examining the actual change from the beginning to the end of the program, we
found no significant difference between the groups. This might suggest that yoga made
participants feel better about their current state of health, but it was not enough time to
significantly change their general perspective of health. The interviews confirmed this
as well; several participants reported that yoga helped them feel better both physically
and mentally. Still, since many of them were young, it is possible that they viewed
health more broadly or more straightforwardly. Overall, the positive effects on stress
and perceived health suggest that yoga is not just something that helps people relax for
a moment, but also helps them feel stronger mentally and emotionally, and gain a
deeper understanding of themselves.

The integration of quantitative findings based on the Yoga Self-Efficacy Scale and
qualitative findings from interviews revealed that the strongest and most consistent
improvements were observed in the body subscale. Both the statistical results and
participant interviews confirmed that most individuals felt more in control of their
bodies during yoga. They reported more strength and flexibility in their bodies, moving
more smoothly, and staying stable in poses. In the breath subscale, quantitative scores
were significant, especially in the in-person group. Interviews revealed different

experiences. Although some participants reported increased awareness of their breath,
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others remained unable to remain calm or attentive while controlling their breathing.
The subscale of mind revealed the weakest and most inconsistent findings. Various
conclusions were drawn: significant differences were revealed between groups, with a
large effect size, but no significant change was observed within groups. Interview data
revealed this confusion. Although participants occasionally felt mentally clearer or
calmer during practice, some said these effects were temporary. Many found it
challenging to maintain their attention or refocus when distracted. This shows that the
duration and intensity of the hatha-based lyengar yoga intervention were enough to
improve yoga self-efficacy in the body and breath subscales. However, the duration
and intensity may not have been sufficient to affect more internal and subtle areas, such
as mindfulness and mind-breath integration. For more profound and more lasting

mental changes, a longer yoga program is recommended.

The integration of adherence data with personal, emotional, and environmental
barriers, as well as self-confidence levels, provides a clearer understanding of why
many participants, particularly in the online group, did not maintain long-term yoga
practice. Although 70.6% of in-person participants continued practicing yoga one year
after the intervention, only 36.8% of the online group did so. A key factor appears to
be motivation; "lack of motivation™ was the most reported emotional barrier across all
groups (92.98%) and affected the intervention group similarly. However, the in-person
group reported higher levels of low or very low self-confidence, which may have been
improved through real-time feedback and group support during the program,
contributing to better long-term adherence. Conversely, while most online participants
reported moderate to very high self-confidence, they also reported more environmental
and personal barriers, including a lack of goal-setting (37.5%) and limited access to
supportive social groups or sports facilities. These conditions may have made it more
challenging for them to continue practicing after the structured program ended. Overall,
these findings suggest that, although self-efficacy may be increased during an
intervention, long-term yoga practice depends on motivation, environmental and social
support, and the ability to overcome practical barriers. These results challenge the
notion that improvements in yoga self-efficacy are sufficient to sustain long-term
practice. They suggest that stronger, more social, and longer programs are needed to

help people keep practicing yoga.
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5.3. Suggestions for Future Research

This study examines the effects of an eight-week hatha-based lyengar yoga program

on young adult women. Based on the findings, several suggestions can be made for

future research:

The yoga program in this study lasted only eight weeks. However, this short
period may not be enough for some physical and psychological changes to
happen. Future studies should utilize longer programs to observe the long-term
effects of yoga more effectively.

The group consisted solely of young adult women. To enhance the
generalizability of the results, future research should incorporate more diverse
and larger groups regarding age, gender, occupation, and social background.
While the measurement tools used in this study were reliable, some of the
results relied on self-reporting. Future studies should incorporate objective
measures, such as heart rate variability or cortisol levels, to more accurately
evaluate stress.

Only the intervention group was followed up one year later. Including the
control group in long-term follow-ups can help us better compare the lasting
effects of yoga. Additionally, we recommend offering the control group the
same yoga program after the study concludes for ethical reasons. This can also
enhance participant satisfaction and help spread the benefits of the program.
Some participants indicated that receiving basic information before starting the
classes would be helpful. Future programs are recommended to include brief
theoretical content on yoga philosophy, health, or diet.

More detailed research is needed to understand how yoga provides its
benefits—whether through breathing, mindfulness, yoga poses, teacher
support, or group dynamics support.

Future research might include yoga intervention and other health-related
subjects, such as healthy habits or stress management. This may have a

particularly significant impact, especially on young individuals.
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In this research, online participants showed reduced adherence. This suggests
that future studies should explore ways to boost motivation in online programs.
Ideas such as online community meetings, discussion groups, live feedback, or
talk sessions should be considered.

This study focused solely on hatha-based lyengar yoga. Future research may
compare different yoga styles, such as Hatha, Vinyasa, or Yin, across various
target groups. These comparisons could reveal which styles are more effective

in specific contexts, which could benefit both practitioners and researchers.
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B. GUIDELINES FOR TEST PREPARATION

Nutritional Preparation

Ensure you are well-nourished on the day of the test.

If possible, consume a high-carbohydrate diet (pasta, potatoes, cereals, toast,
fruits, etc.) in the 24 hours before the test session.

Avoid consuming a heavy meal within two hours before testing; however,
eating a light meal within four hours before testing is strongly recommended.

Avoid caffeine-containing products (such as coffee, cola, or tea) on the day of
the test.

Do not consume alcohol or tobacco products for at least 24 hours before the
test.

Make sure you are fully hydrated, especially in warm conditions. Drink water
regularly during the days leading up to the test, particularly within the 12 hours
before the session.

Replenish body fluids by drinking water regularly during the test session, and
continue hydrating after the test to replace any fluids lost during exercise.

Physical Preparation

Avoid strenuous exercise in the 24 hours before the test. Do not perform any
exercise on the day of the test to ensure you are well rested.

Wear lightweight clothing suitable for the conditions (e.g., shorts/training
pants, t-shirt/tank top, sweatshirt) and non-slip athletic shoes with laces tied
securely.

Remove restrictive jewelry such as watches, bracelets, or long earrings that
may interfere with the equipment.

Do not participate if you are suffering from an injury or illness that may worsen

due to participation or if you are not feeling well/in good general health.
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o Warm up before the test begins by performing a 10-minute warm-up routine:
o 5 minutes of light aerobic activity (e.g., slow jogging or stationary
cycling)
o Followed by 5 minutes of stretching exercises targeting both upper and
lower body. Example stretches may include those shown below.
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Post-Test
e Cool down properly after completing all test items.
e Do notsit or lie down immediately after testing. Perform a 5-minute cool-down
routine:
o Continue with 3 minutes of moderate to light aerobic activity (e.g.,
jogging or walking)
o Then perform 2 minutes of light stretching exercises for both the upper
and lower body. Example movements may include those shown in the

image below.
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COOL DOWN AFTER EXERCISE
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C. QUALITATIVE DATA COLLECTION QUESTIONNAIRE

INTERVIEW QUESTIONS
(At the end of the 8-week yoga sessions)

1.
2.

3.

9.

10.

11.
12.

What do you think about yoga?

How have your thoughts about yoga changed after participating in this study?
(Both positive and negative changes)

How has participating in the yoga sessions affected your overall health
condition?

What kind of physical changes have you experienced as a result of our yoga
sessions? Could you describe these changes?

What kind of emotional changes have you experienced as a result of our yoga
sessions? Could you describe these changes?

How did your stress levels change during and after the yoga intervention?
Could you describe these changes?

You were part of the face-to-face or online group. What are your thoughts on
in-person/online yoga training? (Things you liked, disliked, found difficult, or
enjoyable, etc.)

How did you feel after the yoga sessions? (Also, please rate the
physical/social/emotional aspects before and after the sessions.)

How did your knowledge or ability to do yoga change? (Please rate your
experience before and after the sessions.)

If you were to join such a program again, what kind of adjustments or
additions would you like to see? (In terms of duration, content, the
instructor’s teaching methods, etc.)

Do you plan to continue practicing yoga?

Is there anything else you would like to add?
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D. STATISTICAL INFORMATION FORM

Confidentiality and privacy principles will be observed. Names will be anonymized
by using numerical coding.

1. Name/Surname
2. Date of Birth (Day/Month/Year)

3. Current Education Level
Undergraduate Student (including prep year)
Master’s Student
PhD Student
Postdoctoral Researcher
Graduate

arital Status
Single
In a relationship
Married
Divorced/Separated
Prefer not to say

o Other
5. Employment Status
(For part-time or full-time working students: student employed; for non-working
students: student unemployed)

Student (not working)

Student (working)

Full-Time Employee

Part-Time Employee

Self-employed

Unemployed

Other

6. Which sector do you work in?

| am a student, not working

Engineering

Banking

Manufacturing

Marketing

Service Sector

Information Technology

Health

Education

Human Resources

Other

7. Employment Sector

o Public

N
ooooo0o<o0o0 o000

O 0O O O 0 O O

o 0O 0O 0O 0o 0O o O o o
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o Private
8. What is your academic department/program?
9. Where do you live?
Dormitory
Shared apartment
With family
Alone in a house
Other
10. Which income group do you consider yourself in?
o Low income
o Lower-middle income
o Middle income
©]
O

O O O O O

Upper-middle income
High income
11. Which of the following habits do you engage in 4 or more times per week?
o Smoking
Alcohol consumption
Healthy breakfast
Fruit consumption
Vegetable consumption
Sugar consumption
Consumption of meat and dairy products
7-8 hours of sleep
Smartphone use (screen time over 4 hours)
o Physical exercise
12. Psychological and emotional barriers to physical activity (Maximum 3
selections)
Lack of motivation
Lack of confidence in exercise ability
Concerns about physical appearance (shame, embarrassment, etc.)
Not enjoying exercise
o Fear of injury
13. Personal barriers to physical activity (Maximum 3 selections)
o Financial reasons
Lack of time
Lack of goal-setting or monitoring
Lack of active role models
Belief that exercise is ineffective
o Feeling tired
14. Environmental barriers to physical activity (Maximum 3 selections)
o Transportation issues (traffic, public transport problems)
o Lack of sports centers
o Inadequate infrastructure (lack of green spaces, walking/cycling paths,
etc.)
Safety concerns (dark areas, stray dogs, harassment)
Air pollution
Lack of encouragement/support from family, friends, or partner
Weather conditions (rain, heat, snow, humidity, etc.)
Lack of social groups (at work, on campus, among friends, etc.)

O O O O O O O O

0O O O O

0O O O O

0O O O O O
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15. How would you rate your self-confidence in behavior change or developing
a new habit? (Out of 10, 10 highest)

16. Based on your experiences, how would you rate distance education? (Out of
10, 10 most like)
(Overall experience during and after the COVID-19 pandemic: benefit,
enjoyment, convenience, forming social connections, etc.)

17. Based on your experiences, how would you rate traditional (face-to-face)
education? (Out of 10)
(Overall experience: benefit, enjoyment, convenience, forming social
connections, etc.)
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E. PERCEIVED HEALTH STATUS SCALE

Name, Surname:

Date:
Very Good Good Fair Poor
In general, how would you rate your 1 2 3 4
health?
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F. ALGILANAN STRES OLCEGI

Ad1 Soyada:
Tarih:
Yonerge:

Gegtigimiz ay igerisindeki kisisel deneyimleriniz hakkinda bir dizi soru yoneltilmektedir. Her soruyu dikkatlice okuyarak size en uygun secenegi
n altindaki kutuya bir carpr isareti koyarak cevaplaymniz. Sorularin dogru veya yanlis cevabi yoktur. Onemli olan sizin duygu ve diisiincelerinizi y

ansitan yanitlari vermenizdir.

HIC NEREDEYSE BAZEN | SIKCA | COK
HiC SIK

1. Son bir ay i¢inde, beklenmedik sekilde ger¢eklesen olaylardan dolayi ne siklikta iiziildiiniiz? 0 1 2 3 4
2. Son bir ay i¢inde ne siklikta, yasaminizdaki énemli seyleri kontrol edemediginizi hissettiniz? 0 1 2 3 4
3. Son bir ay icinde kendinizi ne siklikta, gergin ve stresli hissettiniz? 0 1 2 3 4
4.Son bir ay i¢inde, yasaminizdaki can sikict durumlarla ne siklikta basarili bir bicimde bag ettiniz? 0 1 2 3 4
5. Son bir ay i¢inde ne siklikta, yasaminizda meydana gelen 6nemli degisikliklerle etkili bir bigimde basa 0 1 2 3 4
ciktiginizi hissettiniz?
6. Son bir ay icinde ne siklikta, kisisel sorunlarinizla bag etme yeteneginizden emin oldunuz? 0 1 2 3 4
7. Son bir ay icinde ne siklikta, islerin istediginiz gibi gittigini hissettiniz? 0 1 2 3 4
8. Son bir ay i¢inde ne siklikta, yapmak zorunda oldugunuz her seyin iistesinden gelemeyeceginizi 0 1 2 3 4
diigiindiiniiz?
9. Son bir ay icinde yasaminizdaki rahatsiz edici olaylar1 ne siklikta kontrol edebildiniz? 0 1 2 3 4
10. Son bir ay i¢inde ne siklikta, yasaminizdaki olaylara hdkim oldugunuzu hissettiniz? 0 1 2 3 4
11. Son bir ay i¢inde, kontroliiniiz diginda gerceklesen seylerden dolayi ne siklikta 6fkelendiniz? 0 1 2 3 4
12.Son bir ay i¢inde ne siklikta, iistesinden gelmek zorunda oldugunuz seyler iizerinde diisiindiiniiz? 0 1 2 3 4
13.Zamaniniz1 nasil gecirdiginizi son bir ay icinde ne siklikta kontrol edebildiniz? 0 1 2 3 4
14.Son bir ay i¢inde ne siklikta, giicliiklerin, iistesinden gelemeyeceginiz kadar ¢ogaldigini hissettiniz? 0 1 2 3 4




G. PERCEIVED STRESS SCALE

Name and Surname:

Date:

Instructions: A series of questions is presented regarding your personal experiences over the past month. Please read each question carefully and
mark an “X” in the box under the option that best applies to you. There are no right or wrong answers. What matters is that you respond in a way
that truly reflects your feelings and thoughts.
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Almost Fairly
Never | Never Sometime Often Very Often

1. In the last month, how often have you been upset because of something that happened unexpectedly? 0 1 2 3 4
2. In the last month, how often have you felt that you were unable to control the important things in your life? 0 1 2 3 4
3. In the last month, how often have you felt nervous and “stressed”? 0 1 2 3 4
4. In the last month, how often have you dealt successfully with day-to-day problems and annoyances 0 1 2 3 4
5. In the last month, how often have you felt that you were effectively coping with important changes that were 0 1 2 3 4
occurring in your life?

6. In the last month, how often have you felt confident about your ability to handle your personal problems? 0 1 2 3 4
7. In the last month, how often have you felt that things were going your way? 0 1 2 3 4
8. In the last month, how often have you found that you could not cope with all the things that you had to do? 0 1 2 3 4
9. In the last month, how often have you been able to control irritations in your life? 0 1 2 3 4
10. In the last month, how often have you felt that you were on top of things? 0 1 2 3 4
11. In the last month, how often have you been angered because of things that were outside your control? 0 1 2 3 4
12. In the last month, how often have you found yourself thinking about things that you have to accomplish 0 1 2 3 4
13. In the last month, how often have you been able to control the way you spend your time 0 1 2 3 4
14. In the last month, how often have you felt difficulties were piling up so high that you could not overcome 0 1 2 3 4
them?




Adi Soyadi:

Tarih:
Yonerge: Asagida yoga ile ilgili kisisel deneyimleriniz hakkinda bir dizi soru y6neltilmektedir. Her soruyu dikkatlice okuyarak size en uygun 1
ile 5 aras1 puan vererek cevaplaymiz. Sorularin dogru veya yanlis cevabi yoktur. Onemli olan sizing duygu ve diisiincelerinizi yansitan yanitlart

vermenizdir.
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H. YOGA OZ-YETERLILiK OLCEGI (Turkish Adaptation)

Hig Katilmiyorum Fikrim Yok Katiliyorum Kesinlikle
Katilmiyorum Katiliyorum
Beden Yoga yaparken; 1 2 3 4 5
1. Hareketleri yaparken miimkiin oldugunca rahat kalabilirim.
2. Zihnimi, bedenimin hareketlerine odakli tutabiliyorum. 1 2 3 4 5
3.Bedenimin hareketlerini nefesimle uyumlu hale getirebiliyorum. 1 2 3 4 5
4. Bedenimi yumusak ve akigkan bir sekilde hareket ettirebiliyorum. 1 2 3 4 5
5. Bedenimde bir istikrar hissi siirdiirebiliyorum. 1 2 3 4 5
Nefes Yoga yaparken; 1 2 3 4 5
6. Nefesimi sakin ve siirekli tutabilirim.
7. Nefesimi diizenlerken rahat kalabilirim. 1 3 5
8. Zihnimi nefesime odaklayabilirim. 1 2 3 4 5
9. Nefesimi daha uzun ve daha derin alirken endiseli hissetmiyorum. 1 2 3 4 5
Zihin Yoga pratigim esnasinda; 1 2 3 4 5
10. Dikkatim dagilirsa zihnimi tekrar odaklayabilirim.
11. Dikkatimi siirdiirebilirligimden eminim. 1 4
12. Meditatif bir nesneye veya noktaya odaklanmaya devam edebilirim. 1 4




I. YOGA SELF-EFFICACY SCALE (Original English Version)

Name and Surname:

Date:

Instructions: Below are a series of questions about your personal experiences with yoga. Please read each question carefully and respond by
selecting the option that best reflects your feelings and thoughts, using a scale from 1 to 5. There are no right or wrong answers. What matters is
that you give responses that truly reflect your own emotions and opinions.

€ac

Strongly Neutral Strogly
Disagree Agree
Body When I practice yoga...
1. 1 am able to remain as comfortable as possible while doing movements. 1 5 9
2. |1 am able to keep my mind focused on movements of my body. 1 5 9
3. | can coordinate the movements of my body with my breath. 1 5 9
4. 1 am able to move my body smoothly 1 5 9
5. 1 am able to maintain a feeling of stability in my body. 1 5 9
Breath When I practice yoga...
6. | am able to keep my breath smooth and continuous 1 5 9
7.1 am able to remain comfortable while regulating my breath. 1 5 9
8. | am able to focus my mind on my breath. 1 5 9
9. | am able to make my breath longer and deeper without feeling anxious. 1 5 9
Mind Yoga pratigim esnasinda;
10. If distracted, | can re-focus my mind. 1 5 9
11. | am confident that | can maintain my attention. 1 5 9
12. If asked, | am able to visualize or have an impression of an object in my mind. 1 5 9
13. 1 am able to remain focused on a meditative object or point. 1 5 9




J. HERKES iCIN EGZERSIZE HAZIRBULUNUSLUK ANKETI (EGZ-A+) /
PHYSICAL ACTIVITY READINESS QUESTIONNAIRE (PAR-Q)

Ad-Soyad:
Tarih:

Diizenli egzersizin sagliga yararlar1 agik¢a bilinmektedir; herkes her giin egzersiz

yapmalidir. Egzersize baglamak ¢ogu insan i¢in oldukea giivenlidir.

Bu anket size daha aktif egzersize baslamadan 6nce doktorunuzun veya egzersiz

uzmaninin 6nerilerini almaya gerek olup olmadigini sdyleyecektir.

GENEL SAGLIK SORULARI

Liitfen asagidaki 7 soruyu dikkatlice okuyun ve her birini
diiriistce yanitlaymn: EVET veya HAYIR kutucugunu isaretleyin

EVET

HAYIR

1) Doktorunuz size hig¢ kalp hastaliginiz oldugunu VEYA
tansiyonunuzun yiiksek oldugunu soyledi mi?

2) Dinlenirken, giinlik yasantiniz i¢erisinde VEY A egzersiz
yaparken gogiis agrisi hissettiniz mi?

3) Son 12 ay iginde bas donmesi sebebiyle dengenizi yitirdiginiz
VVEY A bilincinizi kaybettiginiz (bayildiginiz) oldu mu?

Eger bas donmeniz (agir egzersiz sirasinda olsa bile) fazla
soluklanmayla iligkiliyse litfen HAY IR 1 isaretleyiniz.

4) Bugiine kadar size hi¢ (kalp hastaligi ve yiiksek tansiyon harig)
kronik (siirekli) bir hastalik tanis1 konuldu mu? LOUTFEN
HASTALIKLARI BURAYA YAZINIZ:

5) Halen kronik (siirekli) bir hastalik igin regeteli ilag kullaniyor
musunuz? LUTFEN HASTALIKLARI VE iLACLARI
BURAYA YAZINIZ:

6) Halen (ya da son 12 ay icinde) egzersizle kotiilesebilecek kemik,
eklem veya yumusak doku (kas, bag veya kiris) sorununuz var m1?
Gegmiste var olan bir sorununuz, su anda egzersiz yapmanizi
kisitlamayacaksa liitfen HAY IR 1 isaretleyiniz. LUTFEN
HASTALIKLARI BURAYA YAZINIZ:
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7) Doktorunuz size hig egzersizi sadece tibbi gozetim altindayken
yapabileceginizi soyledi mi?

TIBBi DURUMUNUZLA ILGiLI TAMAMLAYICI SORULAR

1. Eklem Hastahgi, Kemik Erimesi, Sirt veya Bel Rahatsizhigimiz var mi? Varsa
asagidaki sorulart yanitlaymn, Yok ise 2. soruya gegin.

la.ilaglarla veya doktorun verdigi diger tedaviler ile rahatsizliginizla bas etmekte
zorlaniyor musunuz? (Su an ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)

EVETO HAYIRO

1b. Agriya sebep olan eklem rahatsizliklari, yakin zamandaki kirik, kemik erimesi
veya kansere bagli bir kirik, omur kaymas (6r. spondilolistesis) ve/veya
spondilolisis/pars defekti (omurganin arkasindaki kemik halkada catlak) var mi1?

EVETO HAYIRO

1c. Diizenli olarak 3 aydan uzun siireyle steroid (kortizon vb.) ignesi veya steroid
hap1 kullandimiz m1? EVETO HAYIRO

2. Herhangi bir ¢esit Kanseriniz var mi? Varsa asagidaki sorulari yanitlayin,
Yok ise 3. soruya gegin.

2a. Kanser taniniz su tiplerden biri mi: akciger/brons, multipl miyelom (plazma
hiicreli kanser), bas ve boyun? EVETO  HAYIRO

2b. Halen kanser tedavisi aliyor musunuz (kemoterapi veya radyoterapi gibi)?

EVETO HAYIRO

3. Koroner Arter Hastahigl, Kalp Yetmezligi veya Tam almis Kalp Ritim
Bozukluguna bagh bir Kalp veya Kalp-Damar hastaliginiz var mi?

Varsa asagidaki sorulart yanitlayin, Yok ise 4. soruya gegin.
3a. Ilaglarla veya hekiminizin verdigi baska tedavilerle hastaliginiz1 kontrol etmekte

zorlaniyor musunuz? (Su an ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)
EVETO HAYIRO
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3b. Tibbi tedavi gerektiren diizensiz bir kalp atiminiz var mi? (6r. atrial fibrilasyon,
erken ventrikiiler vuru) EVET] HAYIRO

3c. Kronik (siirekli) kalp yetmezliginiz var mi? EVETO HAYIRO

3d. Koroner arter (kalp-damar) hastaligi olan ve son 2 ayda diizenli egzersiz
yapmayan bir hasta misin1z? EVETO HAYIRO

4. Yiiksek Tansiyonunuz var mi? Varsa asagidaki sorular1 yanitlayin,
Yok[ ise 5. soruya gegin.

4a. Tlaclarla veya hekiminizin verdigi baska tedavilerle hastaliginizi kontrol etmekte
zorlaniyor musunuz? (Halen ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)

EVETO HAYIRO

4b. istirahatteki tansiyonunuz ilagh ya da ilagsiz 160/90 mmHg ’ye esit ya da
tizerinde

mi? (Istirahatteki tansiyonunuzu bilmiyorsamiz EVET yanmitlayin) EVETO
HAYIRO

5. Tip-1 Diyabet, Tip-2 Diyabet veya Pre-Diyabet (gizli seker) gibi herhangi bir
metabolik hastahigimiz var m?

Varsa asagidaki sorular1 yanitlayin, Yok[] ise 6. soruya gegin.

5a. Yiyecekler, ilaglar veya doktorun verdigi diger tedavilerle kan seker diizeyinizi
ayarlamakta siklikla zorlantyor musunuz? EVETUO HAYIRO

5b. Giinliik yasantiniz esnasinda ve/veya egzersizi takiben siklikla diistik kan sekeri
(hipoglisemi) ’nin belirti veya bulgularini yagsar misiniz? Hipogliseminin isaretleri;
titreme, sinirlilik, beklenmedik huzursuzluk, anormal terleme, bas donmesi ya da g6z
kararmasi, kafa karigikligi, konusma giicliigii, halsizlik ve uyuklama olabilir.
EVETO HAYIRO

5c. Kalp veya damar hastalig1 ve/veya gozlerinizi, bobreklerinizi etkileyen
komplikasyonlar VEYA ayak ve ayak parmaklarinda his degisikligi gibi diyabet
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komplikasyonlarinin belirti ve bulgularindan herhangi biri var m1? EVETL
HAYIRO

5d. Baska metabolik hastaliginiz var m1 (mevcut gebelige bagli diyabet, kronik
[siirekli] bobrek yetmezligi veya karaciger sorunlar1 gibi)? EVETO HAYIRO

5e. Yakin zamanda alisilmadik sekilde yiiksek (veya agir) siddette egzersize
baslamay1 planliyor musunuz? EVETO HAYIRO

6. Alzheimer, Demans (bunama), Depresyon, Anksiyete Bozuklugu, Yeme
Bozuklugu, Psikotik Bozukluk, Zihinsel Engellilik, Down Sendromu gibi bir
Ruh Saghg: Sorununuz veya Ogrenme Giicliigiiniiz var mm? Herhangi biri Varsa

asagidaki sorular1 yanitlayin, Yok ise 7. soruya gegin.

6a. ilaglarla veya hekiminizin verdigi baska tedavilerle hastaliginizi kontrol etmekte
zorlaniyor musunuz? (Halen ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)

EVETO HAYIRO

6b. Yukaridaki hastaliklarla birlikte sinirleri veya kaslari etkileyen sirt-bel
rahatsizliginiz var m1? EVETO HAYIRO

7. Kronik Obstriiktif Akciger Hastaligi (KOAH), Astim veya Pulmoner
Hipertansiyon gibi solunum hastali@iniz var mi? Varsa asagidaki sorulari

yanitlayin, Yok ise 8. soruya gegin.

7a. Ilaglarla veya hekiminizin verdigi baska tedavilerle hastaliginizi kontrol etmekte
zorlaniyor musunuz? (Halen ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)

EVETO HAYIRO

7b. Doktorunuz size hig istirahat veya egzersiz sirasinda kan oksijen diizeyinizin
diisiik oldugunu ve/veya takviye oksijen tedavisine ihtiya¢ duydugunuzu séyledi mi?

EVETO HAYIRO
7c. Astimliysaniz; halen gogiis sikismasi, hiriltili solunum, nefes darligi, inatci

oksiiriik (haftada 2 giinden fazla) sikayetleriniz var mi, ya da gegen hafta ani nefes

sikismasinda alinacak ilaci iki kezden fazla kullandiniz m1? EVETL]
HAYIRO

7d. Doktorunuz size hig akcigerlerinizin kan damarlarinda yiiksek tansiyonunuz
oldugunu soyledi mi? EVETO HAYIRO
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8. Spinal Kord (Omurga) yaralanmasina bagh Tetrapleji (Her iki kol ve bacagin
felci) veya Parapleji (Belden asag felg) var mi? Varsa asagidaki sorulari
yanitlayin,

Yok[d ise 9. soruya gegin.

8a. ilaglarla veya hekiminizin verdigi baska tedavilerle hastaligmizi kontrol etmekte
zorlaniyor musunuz? (Halen ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)

EVETO HAYIRO

8b. Siklikla bas donmesi, g6z kararmasi ve/veya bayginliga sebep olacak kadar
onemli istirahat kan basinci disikliga olur mu? EVETO HAYIRO

8c.Doktorunuz size ani yiiksek tansiyon ataklari (Otonomik Disrefleksi) yasadiginizi
belirtti mi? EVETO HAYIRO

9. inme *ye bagh Gegici Iskemik Atak veya Serebrovaskiiler Olay gecirdiniz mi?
Gegcirdiyseniz asagidaki sorular1 yanitlayin, Ge¢irmediysenizd 10. soruya gegin.

9a. Ilaglarla veya hekiminizin verdigi baska tedavilerle hastaliginizi kontrol etmekte
zorlaniyor musunuz? (Halen ilag veya baska tedavi almiyorsaniz HAY IR yanitlayin)

EVETO HAYIRO

9b. Yiiriiyiis veya hareketlerinizde herhangi bir problem var mi? EVETO
HAYIRO

9c. Son 6 ayda sinir veya kaslarmizda fel¢ veya zayiflik yasadimiz m1? EVETO
HAYIRO

10. Yukarida listelenmemis baska herhangi tibbi durumunuz var mu, veya iki ya

da daha fazla tibbi hastali@imiz var mi? Varsa asagidaki sorulart yanitlayin, Yok
ise son sayfadaki onerileri okuyun.

10a. Son 12 ayda kafa travmasi sonucunda kendinden ge¢gme, bayginlik veya biling
kayb1 yasadiniz m1 VEYA son 12 ayda beyin sarsintisi tanist aldimz m1? EVETO
HAYIRO

10b. Listede yer almayan tibbi durumunuz var m1 (epilepsi [sara], nérolojik
hastaliklar, bobrek problemleri gibi)? EVETO HAYIRO

10c. Su an iki veya daha fazla tibbi hastaliginiz var m1? EVETO HAYIRO
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LUTFEN TIBBI HASTALIKLARINIZI VE ILISKILTI HER ILACI YAZINIZ:
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K. CONSENT FORM

Bu ¢alisma ODTU Beden Egitimi ve Spor Béliimii doktora &grencisi Ozlem
ASLAN tarafindan yiiriitilmektedir. Bu form arastirma kosullar1 hakkinda bilgi
vermek i¢in hazirlanmigtir.

Calismanin Amaci Nedir?

Arastirmanin amaci ¢evrimigi Ve yiiz yiize yoga egitimlerinin geng yetiskin
kadin bireylerde; beden, saglik ve ruhsal durum tizerindeki etkilerini karsilagtirmaktir.
Yoga ¢alismalarinin; denge, gii¢, esneklik, viicut kompozisyonu (BMI) ve viicut yag
orani ile algilanan saglik durumu, algilanan stres, yoga 6z yeterlilik ve durumluk ve
siirekli kaygi diizeyinde goézlemlenebilir bir etki yaratip yaratmadigi noktasinda
incelenecektir.

Testlere ve calismaya baslamadan Once saglik taramasi icin Egzersize
Hazirbulunugluk ile Uluslararasi Fiziksel Aktivite (Kisa Form) anketlerinin
doldurulmasi istenilecektir.

Testlerin Aciklamasi

Katilim saglamaniz durumunda tiim ¢alisma grubu fizyolojik Slgiimlere tabi
tutulacaktir. Fizyolojik testler ODTU Beden Egitimi ve Spor Béliimii Anatomi
Laboratuvarinda yapilacaktir.

Uygulanacak testler; viicut kompozisyonu 6l¢iimii, esneklik ve giic testleridir.
Viicut kompozisyonu i¢in boy, kilo ve viicut yag oran1 dl¢timleri yapilacaktir. Denge
Ol¢iimii icin tek ayak denge testi gdz agik ve gdz kapali olarak uygulanacaktir.
Esneklik i¢in otur-uzan ve sirt germe testi 6l¢timlerine bakilacaktir. Gii¢ dlgiimiinde el
kavrama giicii testi ve mekik testi yapilacaktir.

Fiziksel testlerin yaninda asagidaki anketler sirasiyla verilecektir: Uluslararasi
Fiziksel Aktivite Anketi, Egzersize Hazirbulunusluk Anketi, Algilanan Saglik Anketi;
Durumluk ve Siirekli Kaygi Anketi, Algilanan Stres Anketi; Yoga Oz Yeterlik Anketi.
Bu anketlerin disinda yararlanicilara nihai donemde yoga hakkinda agik uglu sorular
yonetilecektir.

Testler ve anketler yoga calismasi baslamadan oOnce ve calismalarin
tamamlanmasini miiteakip olmak tizere iki kez uygulanacaktir.

Riskler ve Beklenmeyen Durumlar

Calisma, genel olarak kisisel rahatsizlik verecek riskler icermemektedir.
Calismanin tamamu i¢in ODTU Etik Kurulu’ndan Etik Onay izni alinmistir. Ancak,
katilim sirasinda yoga c¢alismalarindan, anket sorularindan ya da herhangi bagka bir
nedenden 6tiirii kendinizi rahatsiz hissederseniz arastirmadan ¢ikmakta serbestsiniz.
Boyle bir durumda calismayr uygulayan kisiye, calismadan g¢ikmak istediginizi
sOylemeniz yeterli olacaktir.

Testlerin de herhangi bir riski bulunmamaktadir. Kas kondisyonu, esneklik ve
denge testi sirasinda hafif bir kas ¢cekme olasilig1 vardir. Testten 24 veya 48 saat sonra
kas agris1 yagayabilirsiniz. Testlere girmeden tarafiniza génderilen beslenme
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programina uyarak ve 1sinma egzersizlerini yaparak bu riskleri en aza indirebilirsiniz.
Kas agris1 olusursa, bu agriy1 hafifletmek i¢in uygun germe egzersizleri, génderilen
bilgilendirmede bulunan programa uygun olarak yapilmalidir.

Bize Nasil Yardimc1 Olmamz Isteyecegiz?

Aragtirmaya katilmayr kabul etmeniz durumunda 3 gruptan birine tahsis
edileceksiniz. Kontrol grubu katilimcilart herhangi bir egitim almayacak; yiiz yiize ve
cevrim i¢i grup katilimcilar1 yoga egitimi alacaktir. Katilimcilar gruplara tesadiifi
atama yontemi ile tahsis edilecektir. Yiiz yiize yoga egitimleri ODTU Teknokent Spor
Salonu’nda verilecektir. Cevrim i¢i yoga egitimlerine katilimcilar Zoom programi
tizerinden baglanacaklardir. Yoga matlar1 katilimcilarin (online ve yiiz yilize yoga
egitimlerini alan) kendileri tarafindan saglanacaktir. Egitimler 8 hafta, hafta iki giin
ve birer saattir.

Kontrol grubu herhangi bir egitim almayacak ancak tiim testlere katilacaklar
ve anketleri dolduracaklardir.

Caligma bittikten 4 ay sonra, yoga egitimi alan tiim katilimcilara yogaya devam
edip etmedikleri sorulacaktir.

Katihminizla ilgili bilmeniz gerekenler:

Bu calismaya katilmak tamamen goniilliilik esasina dayalidir. Herhangi bir
yaptirima veya cezaya maruz kalmadan calismaya katilmayi reddedebilir veya
calismay1 birakabilirsiniz. Arastirma esnasinda cevap vermek istemediginiz sorular
olursa bos birakabilirsiniz.

Calismaya katilim saglayan kisiler 8 hafta boyunca;
[ Giinlik yiirtiytisleri disinda herhangi bir spor faaliyetine (esli danslar,
yiizme, kosu, bisiklet, pilates,...) katilmamali,
O Calisma disinda yoga yapmamali,
0 Normal beslenme rutinlerine devam etmeli ve bir diyet degisikligine
gitmemelidirler.

Sorularimz

Fiziksel uygunluk testlerinde kullanilan prosediirler hakkinda soru sormaniz
tesvik edilmektedir. Herhangi bir sorunuz varsa veya ek bilgiye ihtiyaciniz varsa,
liitfen bizden daha fazla agiklama yapmamaizi isteyin.

Riza Ozgiirliigii

Bu calismayla ilgili olarak; 8 haftalik yoga ¢aligmasina, fiziksel uygunluk
testlerine ve anketlere izin vermeniz kesinlikle goniilliilik esasina dayanmaktadir.
Arzu ettiginiz takdirde testleri herhangi bir noktada durdurmakta 6zgiirsiiniiz.

Arastirmaya katilanlardan toplanan veriler tamamen gizli tutulacak, veriler ve
kimlik bilgileri herhangi bir sekilde eslestirilmeyecektir. Ayrica toplanan verilere
sadece arastirmaci ulasabilecektir. Katilimcilarin kimligi gizli tutulmak kaydi ile
aragtirmanin sonuglari bilimsel ve profesyonel yayinlarda veya egitim amagh
kullanilabilir.

Yukaridaki bilgileri okudum. Benden istenenlere riayet edecegim ve bu
calismaya tamamen goniillii olarak katiliyyorum.
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(Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Ad/Soyad Tarih
Imza
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L. 8 WEEKS YOGA PROGRAM

1st week

2nd week

Warm-Up Series

Start course in
Swastikasana (3* Om
Chants)

Start course in
Swastikasana (3* Om
Chants)

Adho Mukha Virasana to
Adho Mukha Svasanasa
Uttanasana in
baddanguliyasana
Samasthiti Tadasana
Urdhva Hastasana to
Utkatasana

Uurdhva Baddanguliyasana
Namaskarasana to Urdhva
Namaskarasana
Namaskarasana to Urhdva
Hastasana

Adho Mukha Virasana to
Adho Mukha Svasanasa
Uttanasana in
baddanguliyasana
Samasthiti Tadasana
Urdhva Hastasana to
Utkatasana

Uurdhva Baddanguliyasana
Namaskarasana to Urdhva
Namaskarasana

Urdhva Namaskarasana to
Urhdva Hastasana

Strength-
Stretching-Balance
Series

Gomukasana

Uthita Hasta Padasana
Parshva Hasta Padasana
Utthita Trikonasana
Virabhadrasana Il

Parshva Konasana (hands on
the waist)

Vrksasana

Urdhva Prasaritta Padasana

Gomukasana Variations (Belt
Usage and walk)

Uthita Hasta Padasana
Parshva Hasta Padasana
Utthita Trikonasana
Virabhadrasana Il

Parshva Konasana (hands on
the waist)

Virabhadrasana |

Prasaritta Padottanasana
(Head down-Concave back)
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Eka Pada Pawan Muktasana
Dwi Pada Pawan
Muktasana

Jathara Parivatasana
Variation
Supta-Padangustasana |

Eka Pada Pawan Muktasana
Dwi Pada Pawan Muktasana
Dandasana

Urdhva Hasta Dandasana
Padangustha Dandasana

Cool-Down Paschimottanasana
Chatuspadasana Setu as Bandha
Sarvangasana
10 Min Pranayama 10 Min Pranayama(Observe breath
Pranayama | (Observe breathing-10 min) | where it starts where it ends)
Shavasana-
Meditatiton | Shavasana (5 min) Shavasana (5 min)
5th week 8th week
Start course in Swastikasana | Start course in Swastikasana
(3* Om Chants) (3* Om Chants)
Parshva Swastikasana
Adho Mukha Virasana to Adho | Parshva Swastikasana (wall)
Mukha Svasana Adho Mukha Svanasana (heels
Samasthiti  Tadasana  (with [ on wall)
weight) Eka Pada Adho  Mukha
Urdhva Hastasana to Utkatasana | Shavanasana (heels on wall)
Warm-Up | (with weight) Adho Mukha Svanasana (palms
Series Utkatasana to Urdhva | on wall)

Namaskarasana (with weight)
Namaskarasana to  Urhdva
Hastasana (with weight)

Surya Namaskar *3 to Urdhva
Prasaritta Eka Padasana
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Uthita Hasta Padasana (with

weight)

Parshva Hasta Padasana (with

weight)

Utthita  Trikonasana  (with | Uthita Hasta Padasana (wall)
weight) Parshva Hasta Padasana (wall)

Strength- Virabhadrasana Il (with weight) | Utthita Trikonasana (wall)

Stretching- | Parshva Konasana (with weight) | Virabhadrasana 2 (wall)

Balance Ardha  Chandrasana  (with | Parshvakonasana (wall)

Series weight) Ardha Chandarasana (wall)
Virabhadrasana | (with weight) |Virabhadrasana 1 (wall)
Parshvottanasana (with weight) | Prasaritta Padottasana (wall)
Prasaritta  Padottasana (with|Eka Pada Adho  Mukha
weight) Shavanasana (heels on wall)

Ardha Adho Mukha Vrksasana
(wall)
Dandasana Bharadvasajana I (wall)
Urdhva Hasta Dandasana Salamba Sarvangasana (on the
Padangustha Dandasana wall and hands on the lower
Paschimottanasana back))
Trianga Mukha Eka Pada Paschimottanasa (wall)

Cool-Down | Marcihiasana Leg Forward Fall | Janu sirshasana (wall)

Salamba Sarvangasana (on the|Supta badha konasana(Wall)
wall)

Dwi Pada Pawan Muktasana

10 Min Ujayi (Observe breath

space: abdomen diaphram and |10 Min Ujayi 3

chest)

Pranayama

Shavasana- |Shavasana (5 min.) Shavasana (5 min.)

Meditatiton
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M. ADHERENCE TO YOGA QUESTIONNAIRE (AYQ)

1. Which group were you in?

o Online
o In-person

3. We started the study one year ago. Are you still practicing yoga?

o Yes, regularly
o Yes, but not very often
o No

4. Where did you practice yoga?

o At home (online, via YouTube, NIKE apps, etc.)
o Outdoors (in-person, group sessions, studio, etc.)

5. Have you started a new sport in the past year? (Excluding daily walks)

o Yes
o No

6. Which sport(s) did you start? (Open-ended response)
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N. DESCRIPTIVE SUMMARY OF WITHIN-GROUP PRE-POST CHANGES

Pre Post Mean Mean
TESTS (Units) Groups (Mean + (Mean + SD) Differences Change
SD) (%)
In- 4.41
HGST (Kg) Person 48.99+8.96 53.40 £6.65 9.01
Online 49 98+ 8.17 53.34 £9.15 3.36 6.71
Control 48.57+7.88  50.13+8.13 1.56 3.21
SitUp (Number) 0" 17374490 210se454 OO 21.20
Online 17.79 £5.38 20.84 +£3.64 3.05 17.13
Control 17.79 +6.24 19.26 £7.19 1.47 8.27
DLEO(Seconds) II:)ne—rson 39.68 +8.15 43.61 +3.08 3.92 9.90
Online 42.42 +7.34 44.74+1.15 2.32 5.50
Control 4342 +3.54 39.3249.86 -4.1 -9.40
Non DLEO In- 38.39 + 38.05+12.69 -0.34 -0.90
(Seconds) Person 10.52
Online 4376 £2.50 44.71 £0.87 0.95 2.20
Control 40.00 = 39.47+10.85 -0.53 -1.30
10.18
DLEC (Seconds) II:)ne—rSOn 6.18+£5.74 10.37+6.98 4.18 67.70
Online 8.16+8.28 9.76+8.19 1.61 19.70
Control 6.95+9.05 9.89+11.96 2.95 42.4
Non_DLEC In- 497 +2.46 6.50+£5.44 1.53 30.70
(Seconds) Person
Online 6.51 £5.65 10.58 £ 9.46 4.07 62.40
Control 7.53+6.74 6.29+4.74 -1.24 -16.40
SRT (Cm) L”e'rson 2527+8.71  29.60+7.58 4.33 17.14
Online 22.34+6.30 27.23+6.18 4.89 21.89
Control 23.834+8.01 23.11+8.44 -0.72 -3.02
BSTLeft (Cm) 'P”e'rson 279+6.03  5.66£6.46 2.87 102.87
Online 0.42+7.22 1.71£7.99 1.29 307.14
Control 3.87+£5.48 4.1945.63 0.32 8.27
BST Right (Cm) 'P”e‘rson 5.05£5.76  8.944591 2.99 50.25
Online 4.70+8.05 6.68+6.00 1.98 42.13
Control 7.34+4.66 7.21+£5.36 -0.13 -1.77
In- 22.2443.72 22.70+£3.66 0.46 2.07
BMI (kg/m2) Person
Online 20.71+£3.60 21.44+3.99 0.73 3.52
Control 21.35+2.40 22.10+£2.22 0.75 351
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FAT (%Fat)

Perceived Stress
(Scale Score)

Perceived Health
(Scale Score)

YSE_Body
(Scale Score)

YSE_Breath
(Scale Score)

YSE_Mind
(Scale Score)

YSE_TOTAL
(Scale Score)

In-
Person
Online
Control
In-
Person
Online
Control
In-
Person
Online
Control
In-
Person
Online
Control
In-
Person
Online
Control
In-
Person
Online
Control
In-
Person
Online
Control

26.82+7.06

25.35+£7.10
27.22 £5.96
33.05+6.03

29.16 £7.33
30.37+6.10
2.00+0.75

2.05+0.71
2.26+0.81
15.00 +4.23

16.21£3.85
14.68+3.45
13.74 £ 3.03

13.11+£3.38
13.47+3.06
10.32+£2.14

10.26+2.66
9.37+2.27
39.05+8.00

39.58 £ 8.43
37.53+£7.37

27.71£6.95

26.45+7.31
28.16+4.89
26.42+7.30

24.95+6.79
33.31+7.54
2.11+0.66

1.84+0.77
2.53+0.77
17.84 +3.75

17.68+3.16
13.68+4.08
15.47+£2.32

14.58+2.43
11.74+3.02
11.42+£2.14

10.84+2.17
8.58+2.67
44.74 £6.66

43.114£6.70
34.00+£7.32

0.89

111
0.95
-6.63

-4.21
2.94
0.11

-0.21
0.27
2.84

1.47
-1.0
1.73

1.47
-1.73
1.1

0.58
-0.79
5.69

3.53
-3.53

3.32

4.36
3.48
-20.06

-14.44
9.68
5.5

-10.24
11.95
18.93

9.07
-6.81
12.59

11.21
-12.84
10.66

5.65
-8.43
14.57

8.92
-9.41
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O. OVERALL RESULTS OF QUANTITATIVE DATA

Measure Variable Between Grpop Dif. Within-Group Changes
Wilcoxon Signed Rank Chi-
KW_ KW_ Dunn’s Post Chi- Sq.
Pre Post Hoc Sq. IPG 0G CG

HGST Stre. N.S. N.S. - 0.003* 0.003* 0.23
Sit_Up Stre. N.S. N.S. - 0.002* <O.£)01 034
DLEO Bal. N.S. 0.02* CGvs OG -

(p=0.005%) 0.46 0.27 0.01
DLEC Bal. N.S. N.S. - *0.04 0.24 0.28
Non_DLEO Bal. N.S. N.S. - 0.63 0.09 0.42
Non_DLEC Bal. N.S. N.S. - 0.30 0.03* 0.45
SRT Flex. N.S. N.S. - 0.001* 0.001* 0.07
BST-Left Flex. N.S. N.S. - 0.001* 0.03* 0.45
BST-Right Flex. N.S. N.S. - 0.001* 0.02* 0.53
BMI B.C. N.S. N.S. - 0.009* 0.001* 0.202
Fat % B.C. N.S. N.S. - 0.014* 0.002* 0.031
P. Stress P. St. N.S. p=.006* IPG vs CG 0.006* 0.02* 0.14

(p=0.02*)
P. Health P. He. - - - Post - - - N.S.

(p=0
.036
*)

Body S.-Eff. N.S. p=.002* IPG vs CG

(p=.001%) 0.03* 0051 022

OGvs CG

(p=0.004*)
Breath S.-Eff. N.S. p=.001* IPG vs CG

(p.<0.001%) 0.06 0.05* 0.03*

OGvs CG

(p=0.006*)
Mind S.-Eff. N.S. p=.003* IPGvs CG

(p=0.003*) 0.07 0.19 0.21

OGvs CG

(p=0.005*)
Total S.-Eff. N.S. p=.001* IPG vs CG " "

(p<0.001%) 0.013 0.019 0.052

OGvs CG

(p=0.002*)

Note: Stre. =Strength; Bal.=Balance; Flex. =Flexibility; B.C.=Body Composition; P.St.=Perceived
Stress; S.-Ef. =Self-Efficacy; N.S.=Non-Siginificant; KW= Kruskal Wallis; IPG= In-Person Group,

OG=0nline Group CG= Control GrouP
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P. ATTENDANCE LIST

IN-PERSON
ATTANDANCE
LIST

1st 2nd 3rd 4th 5th 6th 7th 8th
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st EK* 2nd 1st EK* 2nd
4/11 | 8/11 | 11/11 | 15/11 | 18/11 | 22/11 | 25/11 | 29/11 | 2/12 | 6/12 | 9/12 | 13/12 | 16/12 | 17/12 | 20/12 | 23/12 | 24/12 | 27/12




1ve

ONLINE 15t 2nd 3rd 4 5th 6th 7th 8th
ATTEND
ﬁ:\‘SgE 31/10 | 211 | 4/11 | 71 | 911 | 1111 | 1411 | 16/11 | 1841 | 2/11 | 2341 | 28/11 | 30/11 | 512 | 772 | 12/12 14/12 19/12 | 23/12




cve

R. FIDELITY OF INTERVENTION CHECKLIST (IN-PERSON AND ONLINE)

Course
Start Time

Warm-
Up
Exercises

Cool-
Down
Exercises

45-Min.
Yoga Poses

10 Min.
Breathing
Practice

5 Min.
Shavasana-
Meditation

Demonstration
of Newly
Added Pose

Explanatory
Instruction

Providing
Feedback

Lesson
Plan
Adherence

Answering
Questions

1. Class
Date:

2. Class
Date:

3. Class
Date:

4, Class
Date:

5.
Class
Date:
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T. TURKISH SUMMARY / TURKCE OZET

GIRIS

Bu boliimde arastirmanin kuramsal temeli, amaci, 6nemi ve arastirma sorulari ortaya
konulmustur. Son yillarda yoga, bireylerin fiziksel, zihinsel ve ruhsal yonlerini
biitiinlestiren etkili bir zihin-beden miidahalesi olarak dikkat cekmektedir (Biissing et
al., 2012; Feuerstein, 2001). Yoga; asanalar (duruslar), pranayama (nefes egzersizleri)
ve meditasyon tekniklerini bir arada sunarak beden-zihin uyumunu destekler
(Feuerstein, 2001; lyengar, 1988; Mohanty, 2020). Geleneksel Hint felsefesine
dayanan bu uygulama, kiiltiirel ve cografi sinirlar1 asarak kiiresel olcekte fiziksel
saglik, stres azaltimi ve psikolojik dayanikliligi destekleyen bir yontem olarak

benimsenmistir (Gard et al., 2012; Ross et al., 2010; Yoshihara et al., 2014).

Diizenli yoga pratiginin stresi azalttigi, ruh halini tyilestirdigi ve 6z yeterliligi artirdigi
pek cok caligmada gosterilmistir (Biissing et al., 2012; Cohen et al., 1983). Ayrica,
saglikli aligkanliklar tesvik ettigi ve 6zellikle kadinlarda beden imgesini olumlu yonde
etkiledigi vurgulanmistir (Neumark-Sztainer et al., 2018). Bu 6nemlidir ¢iinkii beden
imgesi sorunlari, kaygi ve depresyonla yakindan iligkilidir (Bucchianeri et al., 2013).
Yoga, obezite ile yasayan bireylerde stres diizeyini ve yagam kalitesini iyilestirmekte

de etkilidir (Lauche et al., 2016; Telles et al., 2019).

Yoga, yalnizca psikolojik degil ayn1 zamanda fiziksel uygunluk acisindan da 6nemli
etkiler sunar. Yapilan arastirmalar, yoganin kas kuvveti, kardiyovaskiiler dayaniklilik,
esneklik ve viicut kompozisyonu gibi saglikla iligkili fiziksel uygunluk bilesenlerini
olumlu yonde etkiledigini gostermektedir (Ross et al., 2010; Tran et al., 2001). Ayrica
denge, koordinasyon ve ceviklik gibi beceri temelli bilesenleri de gelistirdigi ve bu
yolla islevsel oOzerklik ve yasam Kkalitesine katki sundugu vurgulanmaktadir
(Gongalves et al., 2011; Jeter et al., 2015; Woodyard, 2011). Bu etkiler, yoga

pozlarinda gerekli olan postiiral kontrol, propriyosepsiyon, odaklanmis

244



dikkat ve yapilandirilmis nefes teknikleri ile aciklanabilir (Balasubramaniam et al.,

2013; Biissing et al., 2012).

Yapilan c¢alismalar, yoga uygulamalarinin genis bir katilimci yelpazesiyle
yirlitiildiglini ortaya koymaktadir (Cramer et al., 2014). Ancak bu ¢alismanin da
odaginda bulunan geng yetiskin kadinlar, 6zgiin fizyolojik ve psikolojik zorluklar
(hormonal dalgalanmalar, yiliksek stres, toplumsal baskilar) nedeniyle ayr1 bir grup
olarak ele alinmay1 hak etmektedir (Matud, 2004; Riley et al., 2015). Bu yas grubu,
yasam boyu siirecek saglik davranislarinin yerlesmesi agisindan kritik bir donemdedir
(Dishman et al., 2013). Yoga, bu donemde fiziksel uygunlugu artirmak, olumlu beden
algis1 gelistirmek ve psikolojik dayaniklilik kazandirmak yoluyla gen¢ kadinlarin basa
¢ikma becerilerini giiglendirebilir (Neumark-Sztainer et al., 2018).

Yoga uygulamalarinda en ¢ok bagvurulan stillerden biri olan hatha yoga, beden-zihin
dengesini saglamaya yonelik asanalar, nefes ve meditasyonu bir arada sunar
(Feuerstein, 2008). Bu ¢alismada tercih edilen lyengar yoga ise B.K.S. lyengar
tarafindan gelistirilen, hizalanma, yardimci malzeme kullanimi ve sistematik poz
dizilimiyle 6ne ¢ikan bir hatha yoga disiplinidir (Iyengar, 2005). Bu stil, farkli fiziksel
yeterlik diizeylerine sahip bireyler i¢in erisilebilir olusu, bilimsel yaklasimda 6n plana
c¢ikmasi ve beden farkindaligina yaptig1 vurgu nedeniyle tercih edilmistir (Kolasinski

et al., 2005; Shapiro et al., 2004; Speed-Andrews et al., 2012).

Yoga 6gretiminde yontemsel cesitlilik son yillarda hizla artmistir. Pandemi siirecinde
yiiz yiize egitimlerin yerini ¢evrimi¢i uygulamalar almig, bu donilisiim yogayr da
etkilemistir. Acil uzaktan 6gretim kapsaminda g¢evrimici platformlar (Zoom, Skype
gibi) yaygin sekilde kullanilmaya baslanmistir (Agormedah et al., 2020; Dhawan,
2020). Ozellikle genc yetiskinler i¢in bu yontem, calisma ve egitim yasamiyla kolayca
entegre edilebildigi i¢in pratik bulunmustur (Nandlall et al., 2022). Bu nedenle
¢evrimigi yoga, arastirmalar agisindan da yeni bir inceleme alani haline gelmistir
(Jagannathan et al., 2021; James et al., 2022; Strémberg et al., 2021). Ancak ¢evrimigi
yoga uygulamalarinin etkinligi konusunda hala bazi belirsizlikler bulunmaktadir

(Suman et al., 2021; Telles et al., 2020).
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Aragtirmanin 6nemi, hem uluslararasi hem de Tiirkiye literatiiriine katki potansiyeliyle
one c¢ikmaktadir. Tiirkiye Ulusal Tez Merkezi verilerine gore 1998-2025 arasinda
yoga konulu 170 yiiksek lisans ve doktora tezi yapilmis; bunlarin ¢ogu fiziksel saglik
ve stres konularina odaklanmistir. Ancak yalnizca alt1 ¢alismanin ¢evrimigi yoga
konusunu ele aldigi, ancak bu ¢aligmalarin da yiliz yiize ve ¢evrimigi programlari
karsilastirma baglaminda ele alinmadigi goriilmektedir (Ulusal Tez Merkezi, 2025).

Bu yoniiyle ¢alisma, literatlirdeki 6nemli bir boslugu doldurmaktadir.

Bu baglamda, ¢alismanin temel amaci; yiliz yiize ve ¢evrimigi olarak sunulan hatha
temelli Iyengar yoga programlarinin geng¢ yetiskin kadinlarda fiziksel uygunluk
(kuvvet, denge, esneklik, viicut kompozisyonu), algilanan saglik, algilanan stres, yoga
0z yeterliligi ve bir yil sonraki yogaya katilim {izerindeki etkilerini karsilastirmali
olarak incelemektir. Ayrica, katilimcilarin kisisel deneyim ve algilarinin nitel analizle

degerlendirilmesi hedeflenmistir.

Arastirma sorular1 bes boyutta ele alinmistir:

1. Gruplar Aras1 Farklar: Yiiz yiize, ¢evrimi¢i ve kontrol grubu arasinda
fiziksel uygunluk (kuvvet, denge, esneklik, viicut kompozisyonu), algilanan
saglik, algilanan stres ve yoga 6z yeterliligi agisindan anlamli fark var mi1?

2. Grup I¢i Degisimler: Her grup iginde (yiiz yiize, ¢evrimici, kontrol) 8 haftalik
sliregte On test ve son test arasinda fiziksel uygunluk (kuvvet, denge, esneklik,
viicut kompozisyonu), algilanan saglik, algilanan stres ve yoga 6z yeterliligi
acisindan anlamli degisim var m1?

3. Katihmca1 Deneyimleri: Katilimcilar yoga deneyimlerini, fiziksel ve
psikolojik etkilerini nasil algilad1?

4. Yoga Baghhg (1 Y1l Sonra): Yiiz yiize ve ¢evrimi¢i gruplarin bir y1l sonraki
yoga yapma durumlari (hi¢ yapmama, ara sira yapma, diizenli yapma) arasinda
anlamli fark var mi?

5. Karma Yorum: Nicel ve nitel bulgular birlikte degerlendirildiginde, yoga
miidahalesinin genel etkisi nasil agiklanabilir?

Hipotezler, fiziksel ve psikolojik degiskenlere dair grup ve zaman etkisini test etmeye
yonelik arastirma sorularina uygun olarak hazirlanmistir.

LITERATUR OZETi

246



Yoga'nin kokenleri, M.O. 2700'ere kadar uzanan tarihsel siirecte Vedalar,
Patanjali'nin Yoga Sutralari ve diger klasik metinler iizerinden agiklanmistir
(Feuerstein, 1999; McGonigal, 2010; Flood, 2003). Yoga "birlesme" anlamina gelen
"yuj" kokiinden tiiremistir ve beden-zihin-ruh birligini ifade eder (Feuerstein, 1999;
Iyengar, 1988). Patanjali'nin sekiz basamakli yoga sistemi (Yama, Niyama, Asana,
Pranayama, Pratyahara, Dharana, Dhyana, Samadhi) terapotik ve spiritiiel gelisimi

destekleyen biitiinsel bir ¢ergeve sunar (Iyengar, 2001).

Yoga'nin ¢esitli ekolleri arasinda hatha, raja, bhakti, jnana ve kundalini gibi yollar yer
almakta olup, bu ¢aligmada ozellikle fiziksel yonii agir basan hatha yoga tercih
edilmistir (Khanna & Greeson, 2013; Feuerstein, 2001). Hatha yoga'nin 6lgiilebilir,
uygulanabilir ve fiziksel temelli olusu, aragtirmalarda yaygin olarak kullanilmasini

saglamistir (Biissing et al., 2012; Ross & Thomas, 2010).

Bu baglamda, Iyengar yoga'nin tercih edilme nedeni; fiziksel hizalamaya verdigi
O6nem, yardimci ekipman kullanimi, sistematik yapist ve terapotik etkileridir
(Rajendran & Sethuraman, 2023; Rod, 2024; Williams et al., 2005; Bower et al.,
2014). Iyengar yoga, Ozellikle yeni baslayanlar ve fiziksel ihtiyaglar1 farkli olan
bireyler igin erisilebilir ve etkili bir yontem olarak literatiirde 6n plana ¢ikmaktadir

(Cramer et al., 2013; Streeter et al., 2017).

Yoga uygulamalarinin saglik {izerindeki etkileri de kapsamli bigimde ele alinmistir.
Hatha yoganin kuvvet, esneklik, denge ve viicut kompozisyonu gibi fiziksel uygunluk
parametreleri iizerindeki olumlu etkiler1 farkli gruplar {izerinde gosterilmistir
(Batrakoulis, 2022; Moonaz et al., 2015; Kartal & Ergin, 2020). Algilanan saglik,
bireyin genel saglik durumuna yonelik 6znel degerlendirmesini yansitir ve yasam
doyumu ile yakindan iligkilidir (Atchison & Gift, 1997; Liao, 2023). Yoga yapan
bireylerde algilanan saglik diizeyinin daha yiiksek oldugu bircok calismayla ortaya
konmustur (Erkin et al., 2018; Puymbroeck et al., 2013).

Algilanan stres, kisinin yasadig1 stres diizeyine iliskin 6znel degerlendirmesidir ve
yoga uygulamalarmin bu alandaki olumlu etkisi bir¢cok meta-analiz ve deneysel
calismayla desteklenmistir (Cramer et al., 2013; Sadawarte & Sahasrabuddhe, 2022;
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Fischer et al., 2022). Oz yeterlik kavrami, Bandura'min Sosyal Biligsel Kurami'na
dayanmakta olup bireyin belirli bir davranisi gerceklestirme yetisine olan inancini
ifade eder (Bandura, 1986; Bandura, 2005). Yoga uygulamalari, bireylerin fiziksel,
zihinsel ve sosyal alanlardaki 6z yeterliklerini gliglendirmektedir (Birdee et al., 2015;
Justice et al., 2016, Kiiciikelgi, 2019).

Son olarak, yoga 6gretim yontemleri detaylandirilmis ve yiiz yiize, ¢evrimigci ve hibrit
egitim modelleri karsilastirilmistir. Yiiz yilize egitim; geri bildirim, fiziksel yardim ve
sosyal etkilesim gibi avantajlar sunsa da erisim ve maliyet yoniinden sinirlayici
olabilmektedir (Brinsley et al., 2021; Avery et al., 2021). Cevrimigi yoga; esneklik,
maliyet etkinligi ve mahremiyet gibi faydalar sunarken, dogrudan geri bildirim
eksikligi ve teknik sorunlar gibi dezavantajlara sahiptir (Zheng et al., 2022; Sharma et
al., 2022). Bu c¢alismada hibrit modelin uygulanabilirligi yeterince incelenmemis

oldugu i¢in ¢alisma kapsamina alinmamistir (Osaili, 2023).

YONTEM

Arastirma Deseni

Arastirma, On test-son test kontrol gruplu yar1 deneysel bir desen kullanilarak
gerceklestirilmistir. Nicel ve nitel verilerin es zamanli olarak toplandigi ve analiz
edildigi yakinsayan paralel karma yontem deseni (Creswell & Plano Clark, 2011)
benimsenmistir. Bu yaklasim, hem Olgiilebilir sonuglar1 hem de katilimer
deneyimlerini entegre ederek biitiinciil bir anlayis sunmay1 hedeflemektedir (Hesse-
Biber, 2012).

Veri Toplama Siireci

Etik onaylar ii¢ ayr1 protokolle (0204-ODTUIAEK-2023; 331-ODTUIAEK-2023;
0072-ODTUIAEK-2024) alinmistir. Etik onaylarin alinmasi sonrasinda ve ¢alismaya
baglamadan once tiim katilimcilardan bilgilendirilmis onam formlar1 imzalanarak
alinmigtir. EKim 2023'te 6n testlerin uygulanmasini miiteakip yoga uygulamasi

baglamis ve 8 haftalik miidahale programi Aralik 2023'te tamamlanmistir. Nitel
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verilere iligkin goriismeler, son testin bitimi sonrasinda Aralik 2023 ve Ocak 2024 ilk
haftasinda yapilmistir.  Nicel veriler; anketler, fiziksel uygunluk bilesenleri ve
psikolojik oOlgeklerle toplanirken; nitel veriler, yar1 yapilandirilmis goriismeler

araciligiyla elde edilmistir.

Katilimcilar

Calismaya 18-30 yas arasi, sedanter yasam tarzina sahip, yoga deneyimi olmayan 57
kadin dahil edilmistir. Nicel g¢aligma katilimcilar1 “uygun” ve nitel c¢alisma
katilimcilart ise “amagli” 6rnekleme yontemleriyle seg¢ilmistir. Miidahale grubu (yiiz
yiize ve ¢evrimigi) ve kontrol grubu 6n ve son testleri, es zamanli ama bagimsiz olarak
yuriitiilmiistiir. Miiddahale grubu i¢in grup atamalari, mekansal uygunluk ve bireysel
tercihlere gore yapilmistir. Kontrol grubuna rastgele atama yapilmamis; yoga
uygulamasina bagvurmayan fakat dahil edilme kriterlerini saglayan bireylerden
olusturulmustur. Katilimeilarin ¢caligmaya dahil edilebilmesi i¢in 18 ila 30 yas arasinda
geng yetiskin kadin olmalari, daha 6nce yoga deneyimi bulunmamasi ve sedanter bir
yagam tarzina sahip olmalari kosulu aranmistir. Buna karsilik, hali hazirda yoga
yapanlar veya yoga konusunda deneyim sahibi olanlar, diizenli olarak spor yapanlar,
ciddi ortopedik ya da ndrolojik rahatsizliklart bulunan bireyler ve yoga uygulamasini
tamamlamalarina engel teskil edebilecek aktif kas-iskelet sistemi agris1 yagayanlar

caligmadan harig¢ tutulmustur.

Yoga Miidahale Programi

Her iki miidahale grubu, haftada 2 giin, 8 hafta siiresince 1 saatlik seanslara katilmistir.
Program; 45 dakika fiziksel yoga duruslari, 10 dakika nefes ve 5 dakika meditasyon
igcermektedir. Miidahale programi Geeta Iyengar’in Yoga: A Gem for Women (2000)
ve Advisory on Tele Yoga Services (2020) rehberliginde yapilandirilmis; deneyimli iki
Iyengar yoga egitmeninden uzman goriisii alinarak revize edilmistir. Katilimcilar i¢in
ileri seviye duruslar (ters duruslar, derin geriye biikiilmeler vb.) ile ileri diizey nefes
caligmalar1 programa dahil edilmemistir. Pozlar, dgrencilerin fiziksel seviyesine
uygun bigimde yapilandirilmistir. Her iki grup da ayn1 egitmen tarafindan yonetilmis,

bdylece dgretim siireci boyunca icerik ve kalite agisindan tutarlilik saglanmistir. Yiiz
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yiize gruplar {iniversite spor salonunda calisirken, ¢evrimig¢i grup Zoom iizerinden
katilim saglamistir. Her iki grup farkli saat ve giinlerde yoga programina devam
etmistir. Cevrim i¢i grubun programi 19 katilimer tarafindan uygun goriilen giin ve
saatlerde; yiiz yiize ise ODTU tarafindan uygun goriilen giin ve saatlerde devam

etmistir.
Veri Toplama Araglari

Calismada hem fiziksel hem psikolojik 6l¢iim araglari kullanilmistir. Nicel ve nitel

olmak iizere iki farkli veri toplama yontemi secilmistir.

Fiziksel Uygunluk Testleri icin; El kavrama giicii testi (HGST), 1 dakikalik mekik
testi; Otur-uzan testi (SRT), Omuz esneklik testi (BST); Tek ayak denge testi (SLBT);
Viicut kitle indeksi (BMI) ve yag yiizdesi (BFP) kullanilmistir. Psikolojik verilerin
dlciilmesi baglaminda; Algilanan Saghik Durumu Olgegi (Erengin et al., 1997);
Algilanan Stres Olgegi (Eskin et al., 2013); Yoga Oz-Yeterligi Olgegi (Kiigiikelci,
2019) ile yogaya katilim anketi kullanilmistir. Niteliksel Veriler i¢in; 24 katilimci ile
yar1 yapilandirilmig goriismeler yapilmistir. Goriismelerin %75°1 ¢evrimici, kalani yiiz

yiize ya da telefon ile gergeklestirilmistir.
Veri Analizi

Nicel analiz ¢aligmalarinda ti¢ grup igin katilimci sayisisinin (N=57) parametrik test
kullaniminda yeterli olmamasi nedeniyle non-parametrik testler kullanilmigtir. Grup
karsilagtirmalarinda Kruskal-Wallis H testi, anlamli fark durumunda Dunn post-hoc
testi; gruplar i¢i degisimler i¢in Wilcoxon Z Signed-rank testi; kategorik veriler igin
ise Ki-kare testi uygulanmustir. Etki biiylikliigii i¢in Cohen’s d ve Ki-kare testinin
kullandig1 degiskenlerde Cramer’s V hesaplanmustir. Tiim analizler ODTU tarafindan

lisanli SPSS 28 ile ger¢eklestirilmistir.

Nitel analizlerde Braun & Clarke’in (2013) tematik analiz yontemi kullanilmistir.
Kodlama veriye dayali ve tiimevarimei olarak Excel lizerinden yapilmistir. Kodlama
stireci dig gézlem, akran kontrolil ile yiiriitilmistiir.

I¢ Gegerlilik Tehditleri
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Fraenkel et al. (2012)’nin i¢ gecerlilik tehditleri siniflandirmasi temel alinarak, yas,
mekan farklihid, wveri toplayict etkisi, test etkisi gibi potansiyel tehditler
degerlendirilmis ve uygun onlemler almmustir. Ornegin; tiim testler aym kisi
tarafindan ve ayni protokollerle uygulanmigtir. Go6zlem siiregleri, dis uzmanlar

tarafindan izlenmistir.

Giivenirlik (Trustworthiness)

Bu ¢alismada nitel verilerin giivenirligini saglamak amaciyla Creswell (2013)
tarafindan Onerilen dort temel dlgiit dikkate almmustir. Icerik gecerligi (credibility)
kapsaminda, yar1 yapilandirilmis goériisme formu {ii¢ alan uzmanmin goriisleri
dogrultusunda gelistirilmis ve revize edilmistir. Transfer edilebilirlik (transferability)
ilkesine uygun olarak, katilimcilar belirli dlgiitlere gore sistematik bigimde secilmis;
fiziksel test sonuglart ve sinif i¢i gozlemler dikkate alinarak cesitlilik saglanmistir.
Bagimlilik (dependability) ilkesi dogrultusunda, veri toplama ve analiz siireci ayrintilt
sekilde planlanmis, kodlama ve tema olusturma adimlar1 acik bicimde belgelenmistir.
Son olarak, dogrulanabilirlik (confirmability) i¢in tim bulgular katilimer ifadelerine
dayandirilmis, yorumlar olabildigince dogrudan alintilarla desteklenmis ve aragtirmaci

0znel etkisini azaltmak amaciyla dis gozlem ve akran denetimi siiregleri uygulanmustir.
Aragtirmaci Roli

Arastirmact hem yoga egitmeni hem de aragtirmaci roliindedir. Bu nedenle hem
uygulayict hem de gozlemci olarak siireci yiirlitmiis, 6znellikten kaginmak icin
standart prosediirler ve dis denetimlerle destek alinmistir. Arastirmacinin yoga egitimi

deneyimi, miidahale programinin yapisal tutarliligini saglamada avantaj saglamistir.
Giiglii ve Sinirli Yonler

Bu ¢alismanin gesitli giiclii yonleri bulunmaktadir. Oncelikle, miidahaleye katilim
orani oldukg¢a yiiksek olmus ve birakma orani diisiik kalmistir (birakma orani yiiz ytlize
grup icin %9.5, cevrimigi grup i¢in %5). Yiiz yiize ve ¢evrimici gruplarin her ikisinin
de ayni egitmen tarafindan yiiriitilmesi, egitim siirecinde icerik ve uygulama

tutarlili@ini saglamis; bu durum, sonuglarin i¢ gegerliligini artirmistir. Ayrica, kontrol
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grubunun dahil edilmesi, yoga miidahalesinin etkisini karsilagtirmali olarak
degerlendirme olanagi sunmus ve aragtirmanin bilimsel giliciinii desteklemistir.
Miidahale sonrasinda gerceklestirilen nitel goriismeler aracilifiyla elde edilen veriler,
katilimcr deneyimlerine dair derinlemesine iggoriiler saglamis ve nicel bulgulara

anlamli katki sunmustur.

Bununla birlikte, calismanin bazi sinirliliklar1 da meveuttur. Orneklem biiyiikliigiiniin
parametrik analizler icin yeterli diizeyde olmamasi nedeniyle, istatistiksel analizlerde
calismanin dogasina uygun non-parametrik yontemler tercih edilmistir. Ancak iki
farkli arastirma sorusuna yonelik analizlerin yapilmasi ve hem gruplar aras1 hem de
grup i¢i degisimlerin incelenmesi, Orneklem biyikliigiiniin smirliligini kismen
dengelemis ve arastirmanin bulgu ¢esitliligini artirmistir. Bu da ¢alismanin sadece tek
bir sonu¢ {lizerine odaklanmadigini, ¢ok boyutlu ve kapsamli bir yaklasim
benimsedigini gosterir. Arastirmacinin ayni zamanda yoga egitmeni olmasi, potansiyel
yanlilik riskini artirabilecek bir durumdur. Ancak bu risk, dis uzman goézlemleri,
objektif Ol¢iim araclart ve seffaf raporlama siirecleriyle en aza indirilmeye

calisilmigtir.
SONUCLAR

Veriler hem nicel yontemlerle (6n test-son test analizleri, grup karsilastirmalari) hem
de nitel yontemlerle (agik uglu soru formlari, tematik analiz) toplanmis ve karma

yontemsel analiz ile yorumlanmistir.
Nicel Bulgular

Calismada kullanilan fiziksel uygunluk testleri (el kavrama giicli, mekik testi, denge
testleri, otur uzan ve omuz esneklik testleri) yoga miidahalesinde farkli sonuglar

cikartmistir.

Her iki miidahale grubunda da (yliz yilize ve ¢evrimici) el kavrama giicii ve mekik
performansinda artis gorilmiistiir. Cevrimici grup; mekik testinde daha yiiksek
gelisme gostermistir. Her iki grup igin gozler kapali test kosullarinda denge
gelisiminde anlamli sonuglar elde edilmistir. Ornegin; yiiz yiize grup dominant bacak

g0z kapali kosulunda, ¢evrim i¢i grup dominant olmayan bacak goz kapali durumunda
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daha fazla ilerleme gostermistir. Kontrol grubu dominant bacak gz acikta dengede

zaman i¢inde bozulma sergilemistir.

Otur uzan testi ve omuz esneklik test sonuglarina gore her iki grupta da esneklikte artis
gbzlenmigstir. Yiiz ylize grup st viicut esnekliginde, cevrimici grup alt viicut
esnekliginde daha belirgin gelisme saglamistir. Sekiz haftalik siiregte, beklenmedik

sekilde li¢ grubun da viicut kitle indeksi ve yag oranlarinda anlamli bir artis izlenmistir.

Katilimeilarin saglik algilart degerlendirildiginde, miidahale gruplarinin kontrol
grubuna kiyasla daha olumlu degerlendirmeler yaptig1 goriilmiistiir. Algilanan stres
verileri, her iki yoga grubunda da stres diizeyinde anlaml diisiis oldugunu ortaya
koymustur. Yiiz ylize grup bireysel olarak stresde daha fazla azalma gostermistir.

Yoga Oz-Yeterlilik Olgegi sonuglarina goére hem yiiz yiize hem cevrimicgi yoga
gruplarinda 6z yeterlilik diizeylerinde anlamli artis kaydedilmistir. Grup i¢i degisimde
de zihin alt 6l¢egi haricinde yiiz ylize ve ¢evrim i¢i gruplarda olumlu bir degisim
gdzlenmistir. Ozellikle yiiz yiize grupta beden ve nefes alt 6lgeklerinde gelisim daha
belirgin olmustur. Zihin alt 6lgegindeki degisim her iki grupta anlamli, ancak grup

etkisinde anlamli bir gelisme gozlemlenmemistir.

Bir y1l sonraki takip degerlendirmesinde yiiz ylize grup katilimcilarinin %70,6’s1 yoga
uygulamasina devam ettiklerini belirtirken, ¢evrimi¢i grupta bu oran %36,8 olarak
kalmistir. Bu fark, yliz ylize formatin sosyal destek, egitmen rehberligi ve grup
motivasyonu gibi unsurlar nedeniyle daha siirdiiriilebilir oldugu sonucunu ortaya

koymaktadir.

Nitel Bulgular

Nitel wveriler, acik wuglu sorular araciligiyla toplanmis ve tematik analizle
degerlendirilmistir. Dort ana tema altinda bulgular raporlanmastir:

Algilanan Yoga Etkileri: Katilimcilar yoga uygulamasimin fiziksel gili¢clenme,
esneklik artisi, daha iyi durus ve psikolojik rahatlama sagladigini ifade etmislerdir.

Dengeye Onemli vurgu yapilmamis olmakla birlikte viicut farkindaliginin arttig
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gozlemlenmistir. Yoga sayesinde stres diizeylerinin azaldigi, i¢sel denge hissinin

arttig1 ve 6z farkindaliklarinin gelistigi belirtilmistir.

Zorluklar ve Engeller: Fiziksel smirliliklar, motivasyon eksikligi, dikkat dagimikligi,
cevresel kosullar (6zellikle ¢evrimi¢i ortamda) ve bazi pozlarda zorlanma en sik
bildirilen zorluklardir. Ozellikle ¢evrimigi gruptaki katilimcilar teknik sorunlar, ekran

karsisinda konsantrasyon kaybi ve yalnizlik hissi gibi problemler yasamistir.

Yoga Algisindaki Degisim: Katilimcilarin 6nemli bir kismi yoga hakkinda
baslangigta Onyargili olduklarini belirtmis; ancak deneyim siireci sonunda yoga

algilarinin doniiserek daha biitiinciil bir farkindaliga doniistiigii goriilmiistiir.

Yontemsel Geri Bildirimler: Yiiz ylize yontemin grup enerjisi, egitmenle dogrudan
temas ve fiziksel destek agisindan daha faydali bulundugu; ¢evrimigi yontemin ise

zaman ve mekan esnekligi sagladig: ifade edilmistir.

Karma Yontem Bulgular

Bulgular, ii¢ ana alanda sentezlenmistir: fiziksel uygunluk, psikolojik degiskenler ve

yoga 0z-yeterligi.

Fiziksel Uygunluk

Nicel analizler hem yiiz yiize hem de gevrimigi yoga gruplarinda kuvvet ve esneklik
Ol¢iimlerinde anlamli gelismeler oldugunu gostermistir. Katilimeilar da kendilerini
daha giiglii, esnek ve dayanikli hissettiklerini belirtmis; postiirlerini daha i1yi kontrol
ettiklerini ifade etmistir. Nitel ve nicel bulgular bu alanda ytliksek uyum gostermistir.
Buna karsilik, denge testleri bazi test kosullarinda (6rnegin gozler agik ve kapali)
gruplar arasinda farklilik gostermistir ancak katilimcilarin bu gelismeleri dogrudan
ifade etmedigi goriilmiistiir. Viicut kompozisyonunda (yag orant ve BMI) tiim
gruplarda artis gozlenmis, bu durum nitel verilerde yansitilmamistir. Bu da beden
kompozisyonundaki degisimlerin katilimcilar tarafindan kisa siirede fark edilmedigini

diistindiirmektedir.
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Psikolojik Degiskenler (Stres ve Algilanan Saglik)

Stres diizeylerinde 6zellikle yiiz yiize ve ¢evrimigci yoga gruplarinda anlamli azalmalar
saptanmistir. Katilimcilar da yoga sonrasi daha rahat, sakin ve duygusal olarak
dengede hissettiklerini, stresle bas etme becerilerinin gelistigini belirtmistir. Bu

durum, nitel ve nicel veriler arasinda giiclii bir uyumu yansitmaktadir.

Algilanan saglik agisindan gruplar iginde anlamli bir zaman etkisi gézlenmemekle
birlikte katilimeilar iyi olma haline deginmislerdir. Katilimcilar daha saglikli, enerjik,
ding ve canli hissettiklerini ifade etmistir. Bu durum, 6znel saglik algisinin kisa stireli
degisimlerden etkilenebilecegini; nicel araglarin bu degisiklikleri yansitmakta yetersiz

kalabilecegini gdstermektedir.

Yoga Oz-Yeterligi (Beden, Nefes, Zihin)

Yoga Oz-yeterligi puanlarinda her iki deney grubunda da genel bir artig
gozlemlenmistir. Beden ve nefes alt boyutlarinda nicel gelismeler, katilimcilarin da
hareketlerde kendilerini daha kontrollii, dengeli ve rahat hissetmeleriyle ortlismiistiir.
Nefes kontrolii ve farkindaligi belirgindir. Nitel veriler, beden ve nefesle ilgili 6z-

yeterlik artiglarini acikca desteklemistir.

Zihin alt boyutunda ise dlglimler anlamli degisim gosterse de, katilimci ifadelerinde
bu yonde giiclii bir destek bulunmamistir. Bu durum, zihinsel farkindalik ve bilissel
doniisiimiin daha uzun siirede geligebilecegini ve kisa siireli miidahale programlarinda

bu tiir degisimlerin fark edilmesinin zor olabilecegini diisiindiirmektedir.

TARTISMA

Calismanin bu kisminda “Nicel ve nitel bulgular birlikte degerlendirildiginde, yoga
miidahalesinin genel etkisi nasil agiklanabilir?”” arastirma sorusuna katkida bulunnamk

icin nicel ve nitel verler birlikte degerlendirilmektedir.
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Kas Kuvveti: El kavrama giicii ve mekik testleri sonucunda ii¢ grup arasinda anlaml
fark bulunmamistir. Ancak, her iki miidahale grubu da kas kuvvetinde anlamli
gelismeler gostermistir. Ozellikle ¢evrimigi grup, karin bdlgesi kuvvetinde (mekik
testi) daha fazla gelisme sergilemistir. Bu sonug, hatha temelli lyengar yoganin tarzi
ve uygulama ortamindan bagimsiz olarak kas kuvvetini artirmada etkili oldugunu
gostermektedir. Ev ortaminin rahatlig1, stresin azalmasi ve katilimcilarin daha bireysel
caligma firsati bulmalar1 yada bireysel farkliliklar bu durumu agiklayabilir.

Denge: Tek ayak tizerinde dort farkli kosulda yapilan denge testlerinde, birinci
arastirma sorusu baglaminda ¢evrimigi grup baskin bacak-agik goz kosulunda control
grubununa gore anlaml1 gelisme gostermistir. Grup i¢i farkliliklarda ise; yiiz yilize grup
ise baskin bacak-kapali g6z durumunda, ¢evrim i¢i grup ise baskin olmayan bacak goz
kapal1 testinde anlami gelisme gostermistir. Ayrica kontrol grup katilimeilart baskin
bacak g6z acikta dengede kotlilesme goriilmektedir. Goz kapali durumlar,
proprioseptif farkindaligi one c¢ikardigi icin, Iyengar yoga’nin bu alandaki katkisi
onemli bulunmustur. Ancak Iyengar tarzi yogada kapali gozle yapilan denge
pozlarmin azligi, Iyengar yoganin restroratif etkisi ile iligkili programlarin kurgusu,
program siiresinin kisalig1 ve saglikli bireylerden olusan katilimer grubunin varligy;
daha gelismis denge i¢in daha uzun siireli miidahalelere ihtiya¢ duyuldugunu

gostermektedir.

Esneklik: Gruplar arasinda anlamli bir fark ¢gikmazken; grup i¢i degisimlerde hem alt
hem {ist viicut esnekligi agisindan her iki miidahale grubunda anlamli gelismeler
kaydedilmistir. Alt viicut esnekligi ¢evrimici grupta, iist viicut esnekligi ise yiiz yiize
grupta daha belirgin olmustur. Bu durum, yliz yiize grupta dogrudan egitmen
diizeltmeleri ve Iyengar yoga’nin destekleyici aracglarinin daha etkin kullanilmasina
baglanabilir.Ayrica gruplar arasindaki demografik ve sosyo-ekonomik durumlara
bagl farklilismanin da bu farklilig1 yarattig1 diisiiniilmektedir.

Viicut Kompozisyonu: Tim gruplarda viicut agirligt ve yag oraninda artis
gbzlenmistir. Bu durumun, miidahale siiresinin kisa olusu (8 hafta), yoga sikliginin
haftada ikiyle sinirli kalmasi ve katilimcilarin anketler sonucunda ¢ikan saglikli
olmayan beslenme aligkanliklarinin devam etmesiyle iliskili oldugu diisiiniilmektedir.

Bu bulgu, yoganin viicut kompozisyonunu degistirebilmesi i¢in uzun siireli, yogun ve
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yasam tarzi degisikligiyle desteklenmis programlara ihtiya¢ oldugunu ortaya
koymaktadir (Hall et al., 2012; Choudhury et al., 2024).

Algilanan Saghk: Miidahale gruplarinda yer alan katilimcilar, program sonrasinda
sagliklari1 daha olumlu algilamislardir. Ozellikle gevrimici grup katilimeilarr bu
konuda daha yiiksek degerler vermistir. Ancak gruplar arasi degisim anlaml
bulunmamistir. Bu durum, saglik algisinin sadece kisa siireli bir programla
degismesinin zor oldugunu ve yas, sosyo-ekonomik durum gibi degiskenlerin bu algiy1

etkileyebilecegini gostermektedir.

Algilanan Stres: Her iki yoga grubu da stres diizeylerinde azalma gostermistir.
Cevrimigi grup grup diizeyinde daha etkili goriinse de, yliz yiize grup bireysel diizeyde
daha biiyiik degisim gdstermistir. Bu sonug, yiiz yiize egitimin sosyal destek, egitmen
geri bildirimi ve grup ortaminin katkisi ile 6z diizenleme becerilerini daha fazla

destekledigini diisiindiirmektedir.

Yoga Oz-Yeterligi: Calismanin birinci arastirma sorusunda ii¢ alt bilesen ve toplam
0z yeterlilikte; her iki grupta anlamli fark ¢ikmistir. Bu fark etki degerlendirmesi
baglaminda yiiz yiize grupta daha belirgindir. Ikinci aragtirma sorusu baglaminda
viicut alt bileseninde yiiz yiize grup katilimcilart anlamli bir degisim gdstermistir. Bu
sonuclar, dogrudan geribildirim, fiziksel diizeltmelerin bireylerin yoga uygulamasina
olan giivenini viicut baglaminda artirdigin1 gdéstermektedir. Nefes baglaminda ise
¢evrim i¢i grup katilimcilart anlamli bir degisim gostermistir. Zihin boyutunda ise
geligsmeler sinirli kalmistir. Sadece gruplar arasi farkta zihin alt baglhiginda anlamli bir
fark goriilmektedir. Cevrim i¢i calismalarin dogrudan bir rehberlige ihtiyag
duymamasi1 ve gruplar arasindaki sosyo-ekonomik de§isim ve demografik
farklilasmanin bu sonuglarla anlamli oldugu diistiniilmektedir. Zihinsel farkindalik
icin daha uzun siireli uygulamalara ihtiya¢ oldugunu gostermektedir.

Adherence (Uygulamaya Devam): Miidahaleden bir yil sonra yapilan takipte, yiiz
yiize grupta yoga uygulamasina devam orani %70.6 iken, ¢evrimi¢i grupta bu oran
%36.8'dir. Bu fark, yiiz yiize egitimin motivasyonu artirma, baglilik gelistirme ve
sosyal destek saglama konularinda daha etkili oldugunu gostermektedir. Cevrimigi

grupta ise bireysel motivasyonun, c¢evresel destek eksikliginin ve hedef belirleme
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aligkanliklarinin  zayif olmasmin devamlilik {izerinde olumsuz etkisi oldugu
goriilmiistiir. Cevrimici uygulamalarin siirekliligi artirmak icin sosyal bag kurmaya

yonelik stratejiler gelistirilmelidir.

Nitel Veri Sonuglarinin Yorumlanmasi

Algillanan Yoga Etkileri: Katilimcilar fiziksel giiciin, esnekligin, postiiriin ve
dayanikliligin arttigimmi bildirmistir. Psikolojik diizeyde daha sakin, dengeli ve
Ozgiivenli hissettiklerini ifade etmiglerdir. Ayrica yoga uygulamasinin beden ve duygu

farkindaligini artirdig1, nefes farkindaligi kazandirdig: belirtilmistir.

Zorluklar ve Engeller: Bazi katilimcilar yoga sirasinda kas agrisi, esneklik sorunlari
ve dikkat dagmikhig1 yasamustir. igsel direng, motivasyon eksikligi ve fiziksel

yetersizlik hissi en sik bildirilen zorluklardandir.

Yoga Algisindaki Degisim: Baslangigta yogaya kars1 dnyargili olan bazi katilimcilar,
stirecin sonunda yogay1 hem zihinsel hem de fiziksel olarak doniistiiriicii bulmuslardir.
Ozellikle yogay1 sadece esneme ya da elitist bir ugras olarak goren katilimcilar,

diizenli pratikle bu algilarin1 degistirmistir.

Programin Uygulama Yoniine Dair Goriisler: Cevrimi¢i programin kolaylik
sagladigi, ancak teknik sorunlar ve dikkat daginiklig1 yaratabildigi belirtilmistir. Yiiz
yiize program ise mekansal zorulklarinin yaninda, grup destegi, egitmen rehberligi ve

sosyal bag acisindan daha gii¢lii bulunmustur.

Karma Verilerin Yorumlanmasi

Ik olarak, kas kuvveti ve esneklik boyutlarinda hem nicel hem de nitel veriler
uyumludur. Nicel analizlerde, her iki miidahale grubunda da kol giicii ve mekik
testlerinde anlaml artislar gdzlenmistir. Nitel verilerde ise katilimcilar siklikla yoga
pratiginin kendilerini fiziksel olarak daha gii¢lii hissettirdigini, postiirlerinin

diizeldigini ve bedenlerinin daha esnek hale geldigini ifade etmislerdir.
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Denge agisindan, gozler kapali kosullarda (DLEC ve Non-DLEC) hem nicel testler;
hatha temelli Iyengar yoga’nin proprioseptif farkindalik {izerindeki olumlu etkilerini
gostermektedir. Nitel gorlismelerde dogrudan denge ifadesi sik gegcmese de beden

farkindalig1 denge becerilerinin gelisimine dolayli kanit sunmaktadir.

Viicut kompozisyonu verileri, her li¢ grupta da BMI ve yag oraninin arttigini
gostermistir. Nicel olarak bu beklenmedik sonug, kisa siireli miidahale siiresi ve yagsam
tarz1 faktorleriyle agiklanmistir. Nitel veriler ise yoga uygulamasiin “bedensel
degisim” ve “kas aktivasyonu” sagladigini vurgulamaktadir. Bu durum, subjektif

beden algisi ile objektif kompozisyon verilerinin farklilagabilecegini gdstermektedir.

Algilanan stres diizeylerinde hem yliz ylize hem de ¢evrimi¢i grupta azalma
gozlenmis; katilimcilar bu degisimi agikca ifade etmistir. Bununla birlikte, bazi
katilimcilar bu etkinin gegici oldugunu, sadece seans sirasinda veya hemen sonrasinda
hissedildigini belirtmislerdir. Bu bulgular, yoga seanslarinin kisa vadede etkili olsa da

uzun vadeli psikolojik doniisiim i¢in daha siireklilik gerektirdigini gostermektedir.

Algilanan saglik agisindan, ¢evrimigi grup daha yiiksek saglik algist bildirmis, ancak
nicel analizlerde bu degisim gruplar arasinda anlamli fark yaratmamistir. Bu durum;
baz1 katilimcilarin saglik algisinin mevceutta yiikseklIgi veya sagliklarini sorgulamak
i¢cin yeterli yasamsal deneyimlerinin olmamasi ile iligkilendirilebilir (Arnett, 2000).
Bu durum, yeni caligmalarda geng yetiskinlerin saglik farkindaliklairna iliskin farkli

egitim modiillerinin eklenebilecegini gostermektedir.

Yoga Oz Yeterliligi Olgegi (YSES) sonuglart ile nitel veriler karsilastirildiginda,
beden ve nefes alt boyutlarinda gii¢lii paralellikler gozlenmistir. Katilimcilar,
bedenlerini daha iyi kontrol ettiklerini, duruslarin1 daha farkinda olduklarimi ve
nefeslerini yonetebildiklerini ifade etmislerdir. Zihin alt boyutundaki gelisim ise hem
nicel hem nitel agidan sinirh kalmistir. Katilimeilar, dikkatlerini toplamakta
zorlandiklarini, zihinsel berraklik hissinin kisa siirdiigiinii belirtmislerdir. Bu sonuglar,
yoga uygulamalarinin zihinsel doniisiim i¢in daha uzun siireli ve diizenli yapilmasi

gerektigini ortaya koymaktadir.
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Yogaya devam etme verilerinin entegrasyonu, yoga uygulamasinin uzun vadeli
devamlilig lizerinde yiiz yilize uygulamalarin daha basarili oldugunu gostermektedir.
Nicel analiz baglaminda yapilan anketlerde ¢evrimi¢i grubun 6zellikle motivasyon,
sosyal destek ve uygun ortam eksikligi nedeniyle zorlandig1 ifade edilmistir. Yiiz yiize
grupta ise egitmenle dogrudan etkilesim, grup aidiyeti ve sorumluluk duygusu,
devamlilig1 ihtiyaci ¢ikmistir. Ayrica motivasyon eksikligi tiim gruplarda en sik
bildirilen eksiklik (%92,98) olmus, bu durum 6z yeterlilik kazaniminin tek basina
yeterli olmadigimi gostermistir. Nitel bulgulara gore, ¢evrimici grupta 6z giiven
seviyesi yliksek olsa da ¢evresel kosullar ve sosyal izolasyon yoga uygulamasina

devam etmelerini sinirlamistir.
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