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ABSTRACT

INTRODUCTION

The current education system’s focus has been on logical and scientific thinking right 

from the primary level. During this process, the vital part of education: detachment has 

been ignored. Concentration and detachment are the key processes of education for the 

comprehensive development of personality in the teenagers as per Swami Vivekananda. 

Yoga, an ancient science, in its original form consists of diverse practices, such as 

physical postures (äsanas), regulated breathing (präëayäma), meditation, understanding 

the spiritual basis of life and ethical practices. Recent studies have shown Yoga based 

add-on programs in Modern education, enhance psychological well-being.

LITERARY RESEARCH

In this chapter of literary research, attempts were made to understand prajïa

(awareness), from ancient Indian scriptures. This chapter elucidates the role of prajïa

in development of mind and its different aspects (antaùkaraëa), and removal of 

impurities (småtimala) leading to a state of mastery over the mind (sthithaprajïa 

sthithi). Relevant slokas are presented text-wise, and a coherent discussion has provided

for the same. Finally, with the theoretical model which depicts the whole concept to 

understand the process of the cognitive refinement was summarized.

REVIEW OF SCIENTIFIC LITERATURE 

Review of scientific literature enumerates working memory, yoga, mindfulness and its 

relevance to adolescents. Evidence shows that working memory skills are closely 



linked to performance on scholastic tests. Further working memory is highly predictive 

measures of literacy, mathematics, and language comprehension. Yoga has been found 

to be beneficial for even mentally challenged and healthy adolescents on cognitive 

function. Cyclic Meditation (CM) is a unique practice which incorporates mind and 

body movements, along with awareness is a potential for prevention of clinical levels of 

psychopathology and improving overall psychological well-being in healthy 

individuals. Further mindfulness-based intervention has shown significant enhancement 

of mental health and well-being. More research is needed to understand the influence of 

yoga practices on the working memory in adolescents. Further to our knowledge 

outshoot of a yoga-based intervention, the mindfulness has not explored over working 

memory.

AIM

The primary aim was to explore the efficacy of yoga on working memory among 

adolescents.

OBJECTIVES

1. To establish normative data for working memory task in Indian adolescents.

2. To explore the relationship between yoga related psychological states and

working memory in healthy adolescents.

3. To evaluate the effect of intense yoga based personality development program 

on psychological domains and working memory in healthy adolescents.

4. To examine the immediate outcome of cyclic meditation on working memory 

and state anxiety in healthy adolescents.



METHODS

SUBJECTS

The source of subjects was from Yoga based Personality Development Camps (YPDC) 

held at S-VYASA Yoga University and age range from 12 to 16.

DESIGNS

The research designs consisted of incorporating different research designs. To establish 

the normative data for working memory test and understand relationship between 

working memory, a cross-section design has been testified. A pre-post design used to 

evaluate the effect of yoga on the first and tenth day of the YPDC on working memory. 

Self as control design was executed to understand the immediate effect of CM on 

working memory and state anxiety.

INTERVENTIONS

Yoga based Personality development camp (YPDC) consisted of training in different 

yoga-based techniques for approximately eight hours a day, for ten days. It included 

specialized yoga module for overall personality development such as Yogäsanas, 

breathing practices, eye-cleansing techniques, meditation, emotional culturing sessions, 

Vedic chanting, and yogic games. Further, the training also included guided relaxation 

and Cyclic Meditation (CM).

CM is a unique practice which incorporates mind and body movements, along with 

awareness. CM is an effective training especially for novices has been scientifically 

evaluated to a greater extent. Cyclic meditation is a technique which combines 

"stimulating" and "calming" practices, based on a statement in ancient yoga texts 



suggesting that such a combination may be especially helpful to reach a state of mental 

equilibrium.

ASSESSMENT TOOLS

Working memory consists of different domains such as Verbal, Non-Verbal and 

Spatial. Hence, multidimensional assessments of working memory were administered 

to understand all areas of working memory. Mindfulness has described as a state or trait 

in which an individual becomes increasingly aware and attentive at the moment, which 

can be enhanced through yoga practices. Further majority of cognitive functions were

influenced due to anxiety level. Hence, State Anxiety Inventory, State Anxiety 

Inventory-Short Form, Child and Adolescent Mindfulness Measure, and State Mindful 

Attention Awareness Scale were used to understand the underlying process of effect of 

yoga practices on working memory.

DATA EXTRACTION AND ANALYSIS

The data were collected using self-reported questionnaire and computers based 

assessment. All statistical analyses were performed using Statistical Package for Social 

Sciences, SPSS (version 16.0). Correlation, Independent sample t-tests and Paired 

sample t-tests procedure, were used for statistical analyses.

RESULTS

1) The correlation between mindfulness and spatial memory was positive and 

significant. Further state anxiety has shown a significant negative relationship 

between spatial memory. State mindfulness had a positive and significant 

correlation with the Corsi forward (Forward Corrected r=.35, p<0.01 and forward 

block span r=.31, p<0.01).and Corsi backward (backward corrected r=0.26, 

p<0.01 and backward block span r=0.26, p<0.01). Further state mindfulness has 



an inverse and significant correlation with the State anxiety (r=−.49, p<0.01). 

Furthermore, state anxiety scores were inverse and significant relationship with 

the Corsi forward (forward corrected r=0.20, p<0.01 and forward block span 

r=0.20, p<0.01) and Corsi backward (Backward Corrected r=0.21, p<0.01 and 

Backward Block Span r=0.19, p<0.05).

2) CM session showed a significant increase in non-verbal memory score by 20.06% 

whereas the Supine Rest (SR) session showed a significant change in non-verbal 

memory scores by 17.77%. Further subgroup analysis showed a significant 

increase in the non-verbal memory score by 25.65% following CM session and 

17.84% in SR session in boys. Furthermore, result had shown a significant 

increase in the non-verbal memory score by 11.21% following CM session and 

17.85% in SR session in girls. Verbal memory has shown non-significant change 

following both sessions and in the subgroup analysis.

3) CM session showed a significant reduction in the state anxiety score by 4.27% in

the total group, whereas in girls sub-group 7.85%. SR session showed decrease in 

the State anxiety score by 3.24% in the total group, whereas in girls sub-group 

7.54%. State anxiety has shown non-significant change following both sessions in 

boys.

4) A significant enhancement of spatial memory and mindfulness after intense ten

days yoga program. Further state anxiety has reduced significantly following 

yoga-based intervention. There is a significant improvement in the scores of Corsi 

Forward Correct 8.67%, Corsi Forward Block Span 8.33%, Corsi Forward Total 

Score 18.54%, Corsi Backward Correct 6.33%, Corsi Backward Block Span 

6.36%, Corsi Backward Total Score 9.82%. Further result has shown significant 



enhancement of State Mindfulness 6.96%, and dispositional mindfulness 3.98%. 

Furthermore, there was a significant reduction in State Anxiety 11.46% following 

10 days of yoga based personality development camp.

CONCLUSIONS

This study offered initial information on the possible interaction between mindfulness 

and state anxiety in working memory. Further, results confirmed the effect of yoga on 

enhancing working memory and mindfulness. Furthermore, results have shown 

promising immediate effects of yoga based relaxation technique on state anxiety and 

non-verbal memory. Although the current study provides initial insight into the role of 

yoga in working memory, further research is necessary to explore the applications.
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1. INTRODUCTION

The current education system’s focus has been on logical and scientific thinking at the 

primary level. During this process, the vital part of education “detachment” is ignored 

(Nagendra & Mohan, 1998). Concentration and detachment are the fundamental

processes of education for the comprehensive development of personality in the 

teenagers as per Swami Vivekananda. Yoga is an ancient Indian science which involves 

a conscious process to gain mastery over the involuntary system (Nagendra, 2002). 

Yoga in its original form consists of diverse practices, such as physical postures 

(äsanas), regulated breathing (präëayäma), meditation, understanding the spiritual basis 

of life and ethical practices (Nagendra & Nagarathna, 2003). In recent years, it has 

drawn attention of the people worldwide, because of its usefulness in enhancing mental 

health and well-being. Research has shown significant enhancement of physical fitness 

(Telles, Singh, Bhardwaj, Kumar, & Balkrishna, 2013), cognitive function (Sharma et 

al., 2014) and psychological well-being (Berger, Silver, & Stein, 2009) in a diverse 

population following the yoga-based intervention. Further, Yoga has shown as a 

preventive intervention (Tyagi & Cohen, 2014) as well as a means of improving 

teenagers’ bio-psycho-spiritual well-being (Berger et al., 2009; Noggle, Steiner, 

Minami, & Khalsa, 2012; Satin, Linden, & Millman, 2014 & Bussing, Hedtstuck, 

Khalsa, Ostermann, & Heusser, 2012) and cognitive function (Cavallera, Gatto, & 

Boari, 2014).

Most of the above studies have used a combination of different yoga techniques and 

also specific components of yoga such as äsana (Tran, Holly, Lashbrook, & 

Amsterdam, 2001), präëayäma (Sharma et al., 2014), meditation (Elder, Nidich, 

Moriarty, & Nidich, 2014) or sun salutation (Bhavanani, Udupa, Madanmohan, & 



Ravindra, 2011). Yoga based Gurukula Education System, has shown more 

effectiveness in increasing performance on visual and verbal memory in students when 

compared with the Modern Education System (Rangan, Nagendra, & Bhat, 2009). A 

recent study has shown add on Yoga in modern education helps students to improve 

resilience, mood, self-regulation skill pertaining to emotions and stress (Hagen & 

Nayar, 2014).

Meditation is the primary component of the yogic practice to fathom the realm of 

spiritual expansion (Nagendra, 2002). Meditation is a specific state of mind featured by 

deep relaxation, expansion, defocusing, alertness and effortlessness (Nagendra, 2002). 

The ancient yogic scriptures have prescribed different technique of meditation. 

Children are in the stages of development, and find it not easy to practice meditation 

that involve them to sit still or inhibits their natural inclination (Jeanne Ball, 2008). 

Attempts to settle a child through directing their attention to breathing, engaging in 

focusing, awareness of internal sensations, directing the attention to a mantra, keeping 

the eyes open to the gaze fixed on the object of meditation or inner silence strategies 

can instead cause strain and frustration for the exuberant, growing child. Further novice 

practitioners find it difficult to practice meditation due to two possible risks based on 

the quality of the mental state (Nagendra, 2010). Practitioners may find that they feel 

drowsy and fall asleep due to the tämasic nature of mind, while few practitioners may 

undergo restless due to räjasic state of mind. Solution for the this mental state has dealt

with in the ancient Indian text, Mäëdükyakärika (Chinmayananda, 1984). Based on 

classical solution, S-VYASA University has developed a meditation technique 

(Nagendra & Nagarathna, 1997) called cyclic meditation (CM). CM is a 'moving 

meditation', which combines the practice of yoga postures interspersed with relaxation 



techniques. The objective of CM is to calm down the mind through a cyclic process of 

stimulation and relaxation along with awareness. The core principle of CM is when the 

mind loses its awareness (Laya) and enters into a sleepy state, stimulate (Sambodhayet) 

and awaken it. Do it again and again till mind reaches a state of poise and calmness 

with present moment awareness (Nagendra & Nagarathna, 1997). Scientific 

investigations documented that CM showed improvement in physiological (Sarang & 

Telles, 2006), psychological (Subramanya & Telles, 2009a), and neurophysiological 

variables (Subramanya & Telles, 2009b). Further school children underwent seven days 

CM training and found improvement in psychomotor performance (Pradhan & 

Nagendra, 2010, 2009).

Working memory (WM) is an essential component of any cognitive tasks. WM is a 

dynamic variable and can be influenced easily by various external conditions and keeps 

on getting refined. CM as a particular process has been studied to find its effect on

working memory. CM directly addresses the multiple distracters of a good working 

memory, by striking a calm and steady state of mind. This study presents the influence 

of CM on working memory, especially verbal, non-verbal, and spatial memory. 

NEED FOR THE STUDY

More research is desired to understand the influence of yoga practices on the core 

characteristics of the psycho-cognitive domains for development of successful 

management strategy of children mental health. Although, much of mindfulness 

research is in its early stages and focus was more on psychological well-being.

Mindfulness has been shown to be an efficient means of reducing stress and improving 

emotional balance in research with adults. The greater part of this research has been 



carried out with adults; research is only beginning to examine the influence of 

mindfulness among adolescents (Frank, Jennings, & Greenberg, 2013). 

It is seen that -

1. Basic understanding of mindfulness as per yoga texts is not available in the

literature.

2. One of the key domains of cognitive functions is memory, which plays a significant 

role in student’s academic excellence. The relationship between state mindfulness 

and working memory in adolescents. 

3. Mindfulness and meditation as presented in pätaïjala yoga sutras are well 

connected. But there was a dearth of scientific studies on the effect of meditation on 

psycho-cognitive functions. 

4. While Cyclic Mediation as one of the most effective meditation techniques derived 

from Mäëòükya Upaniñat Kärikä and its immediate effect of cyclic meditation has 

found a positive influence on cognitive functions and psychological states in adults 

(Subramanya & Telles, 2009c). But the immediate effect of CM on working memory 

scores and state anxiety on adolescent’s are not available.



2. LITERARY RESEARCH

Western science has tried to fathom the working of mind from various dimensions; 

nonetheless culmination towards holistic understanding would happen with classical 

Indian thought, which emphasizes on consciousness-based paradigm than matter-based 

paradigm. Both the eastern and the western thoughts complement each other and 

therefore help in bringing out holistic understanding of nature and functioning of the 

mind and its cognitive processes (Nagendra, 2003). An amalgamation of eastern 

concepts would give deeper insights to understand the deep rooted human cognitive 

process. Modern science understands awareness as the contents of focused attention

from sensory response, whereas ancient Indian thoughts has understood the spectrum of 

processes of basic pointed awareness to an expanded awareness or stabilized 

awareness. Overall, this literary review understands the spectrum of perceptual 

processes leading to sensory awareness (prajïa) to expanded awareness (stitha prajïa).

2.1 EARLIER INVESTIGATIONS 

Author (Year) Summary

Bhat, Telles and

Nagendra (2013)

Dhäraëä is associated with better attention, incidental learning, 

and better accuracy. Subjective assessment about the ability to 

follow guided instructions showed that dhäraëä is the most 

difficult state compared to the caïcalatä, ekägratä and dhyäna

states.

Pradhan and 

Nagendra (2011)

The uninterrupted single thought when broken by other thought 

then it is called dhäraëä further its leads to Samädhi.

Kumar, Telles and 

Nagendra  (2010)

i) Attempted to summarize the work already done on 

mediation from text of ancient Indian lore. 

ii) Compiled authentic information on caïcalatä, ekägratä, 

dhäraëä and dhyäna from ancient literature.



ii) Explored the concept of OM meditation from different 

classical & yogéc texts and the usefulness of above aspects 

in OM meditation

Rangan, Bhatt and 

Nagendra

(2009)

Gurukula Education System based curriculum includes various 

practices, which calm the mind and develop cognitive skills. It 

also indicated how the consciousness-based approach to 

education develops the overall personality more effectively 

than the matter-based approach.

Pailoor, Telles and 

Nagendra

(2009)

The cyclic meditation contains the intermittent cycles of 

dhäraëä (pointed awareness) and dhyäna (pervasive awareness) 

finally stabilizing in the effortless expansive meditative state

Patil, Telles and 

Nagendra (2007)

i) Compiled authentic information on meditation from 

classical yogic and spiritual literature.

ii) Studied the basic principles and theory of meditation based 

on traditional literature.

iii)Described in brief the different methods of meditation and 

commonalities between them.

iv)Defined and presented concept of a specific technique i.e., 

cyclic meditation.

Manjunath, Telles

and Nagendra

(2005)

Authors suggest that the spiritual growth should be the final 

goal of an individual. During these process different faculties 

such as perception, memory etc. has to be used optimally to 

hasten this process.

2.2 AIM OF LITERARY RESEARCH 

To understand the concept of mindfulness and its relation to awareness: sensory 

awareness (prajïa), higher states of awareness, expanded awareness (stithaprajïa) 

from the perspective of the ancient texts of yoga and spiritual lore. 



2.3 OBJECTIVES

Some of the most important objectives which were achieved are as follows: Using 

ancient texts of Yoga and Spiritual lore

i. To explain the levels of awareness from the outlook of classical texts.

ii. To enlist the quality of a person established in expanded awareness from the 

insight of ancient wisdom.

iii. To unearth the techniques for establishing in expanded awareness from the light 

of the ancient lore.

2.4 METHODOLOGY

In the initial stages, searches were carried out for the keyword related to awareness, 

expanded awareness and its process such as Caïcalatä, Ekägratä, Dhäraëä, Dhyäna, 

Småti, Samädhi, Prajïa, Stitha Prajïa from various scriptural texts. Multimedia e-book 

for ancient scriptures çästräëi, published by the Ramakrishna Mission Ashram was 

used for search (çästräëi, 2004). Çästräëi contains almost all the major ancient 

scriptures in original Sanskrit text, with a powerful search facility with Sanskrit typing 

and Sanskrit keyboard layout. We limited our search to classical yoga texts such as 

Pataïjali yoga süträs, Bhagavad Géta, Haöha Yoga Pradépikä, and Mahabharata. 

Further, search was expanded to seven major upaniñads viz, Kena Upaniñat, Kaöha 

Upaniñat, Muëòaka Upaniñat, Mäëòükya Upaniñat, Aitareya Upaniñat, Taittiréya 

Upaniñat, Praçna Upaniñat and Chändogya Upaniñat.



2.5 DEVELOPMENT OF THEORETICAL MODEL: REFINEMENT 

OF ANTAÙKARAËA CATUSHTAYA AND UNFOLDMENT OF 

PRAJÏA LEADING TO STITHAPRAJÏA STHITHI. 

The model description of the process of antaùkaraëa catushtaya and unfoldment of 

prajïa leading to stithaprajïa sthithi has been depicted in the Figure.2.5. This model 

describes development of prajïa and refinement of småti mala, along with 

corresponding influences in pancha koça. Antaùkaraëa is the internal faculty which 

facilitates inner cognition. It is functionally classified as manas, chitta, buddhi, and 

ahaìkära. 

In order to bring out right knowledge, functioning of these facets of antaùkaraëa is 

very essential. The refinement of antaùkaraëa is also a function of systematic 

unfoldment of prajïa. As the quality and depth of prajïa enhance, unadulterated 

cognition also develops, which fecilitates in establishing stability in higher states of 

consciousness.

svaR{yevEtain à}anSy namxeyain-v<it,

Sarväëyevaitäniprajïänasyanämadheyäni-vanti

(Aitereyoopaniñat 3.2)

All these mind, that is consciousness, perception, discrimination, intelligence, wisdom, 

insight, steadfastness thought, thoughtfulness, impulse, memory, conception, purpose, 

life, desire, control, all these, indeed, are names of intelligence.

Here we find a classification of various mental functions and different kinds of 

perception, conception, intuition, as well as feeling and will.



Figure-2.5: Model - Refinement of Antaùkaraëa Catushtaya and Unfoldment of Prajïa leading to Stithaprajïa Sthithi.



à}aneÇae laek> à}a  àitóa à}an< äü, 

Prajïänetrolokaùprajïäpratiñöhäprajïäanaà brahma 

(Aitereyoopaniñat 3.3)

Five great elements namely, earth, air, ether, water, light, etc., are all are guided by 

intelligence. The support is intelligence; intelligence is said to be the basis of all 

existence and the final reality. 

We get information from all the sensory inputs, which bring information from the 

external environment. For further, processing, these sensory inputs undergo internal 

processing. The way they are processed in the presence of prajïa, leads to various 

experiences and thereby the structure and content of antaùkaraëa also undergoes a 

constant flux of change. 

ïÏavIyRSm&itsmaixà}apUvRk #tre;am!,

Çraddhävéryasmritisamädhiprajïäpürvaka itareñäm|

(Pätaïjalayogasüträëi 1.20)

The concentration of the true spiritual aspirant is attained through faith, energy, 

recollectedness, absorption and illumination.

Hierarchically, primitive functional aspect of mind is the state of caïcalatä, then 

sequentially, ekägratä, dhäraëä, dhyäna, samädhi, and ultimately leading to the 

establishment of equipoise state, called sthita prajïa sthithi.

tSysÝxaàaNtÉUim>à}a,

Tasyasaptadhäpräntabhümiùprajïä|

(Pätaïjalayogasüträëi 2.27)

The experiencer gains this knowledge in seven stages, advancing toward the highest.



In the state of caïcalatä, the antaùkaraëa is in the grossest form. Manas will be 

fluctuating dynamically. Buddhi will not be able to make sharp discrimination. 

Ahaìkära will also be highly grossified. This state is characterized by maximum Småti 

Mala or least Chitta Çuddhi. As a consequence of this stability of memory is quite poor. 

Buddhi and manas represent vijïänamaya koça and manomaya koça respectively. In 

caïcalatä state, there would be the dominance of manomaya koça activity than 

vijïänamaya koça. 

In ekägratä state, and in subsequent states of dhäraëä and dhyäna instability of manas, 

and buddhi, relatively reduces. As the random fluctuation reduces, stability of småti

increases. Also the manomaya koça gets purified more and more as level of prajïa

increases. This also facilitates cleansing of vijïänamaya koça. As a consequence 

discriminative power increases, and it fosters further development of right actions and 

that creates a strong impression of good deeds, which is considered as good småti, 

devoid of småti mala. 

tJJyaTà}alaek> ,

Tajjyätprajïälokaù | 

(Pätaïjalayogasüträëi 3.5)

Through mastery of Samyama comes the light of knowledge.

In Samadhi state, there is a sudden explosive expansion of prajïa, leading to a quantum 

jump in state of consciousness. Here also there are various levels of samädhi. As one 

progresses in higher stages of samädhi experience, proliferating scale cleansing 

happens in all the facets of the mind; manas become still and silent; budhi becomes 



unperturbed; chitta becomes devoid of mala, and ahaìkära loses its grossness and 

gradually dissolves and ultimately vanishes. Both manomaya koça and vijïänamaya 

koça becomes more expansive and lesser grosser. 

This leads to the state of sthitha prajïa sthithi. In this the småti mala is least and there 

is always the remembrance of that state of ultimate sat-chit-änanda. And at the stage of 

ultimate merging, there dissolves all the koça, and antaùkaraëa, like the salt doll, with 

all its identity intact, which goes to fathom the depth of the ocean, loses its 

individualized identity and becomes one with the ocean. 

The above model attempts to depict the evolution of antaùkaraëa as a function of 

increasing level of prajïa. The main highlighting concept is a gradual decrease in småti 

mala and corresponding increase in level of prajïa leading to the experience of higher 

states of consciousness and ultimately the highest merger state of sat-chit-änanda. In 

this ultimate state, there is no bondage of Koças, no bondage of antaùkaraëa. This is 

defined as the state of the highest realization giving infinite power infinite knowledge 

and infinite bliss. The model description of the process of antaùkaraëa catushtaya and 

unfoldment of prajïa leading to stitha prajïa sthithi has been depicted in the Fig.2.5. 

2.6 CONCLUSION

Level of awareness increases as småti mala reduces. As the internal impurities of 

antaùkaraëa are removed, ability to have the awareness without discontinuity becomes 

easy. Various aspects of a person who is established in that stitha prajïa sthithi, has 

been discussed and elaborated. As the level of awareness (prajïa) increases, person 

tends to be more established in the state of expanded awareness and he is called as 



jïané. Techniques to achieve the state of expanded awareness have been discussed. The 

key factor is to undo the impurities at all the levels of païca koça. Here the focus is 

given to the reduction in impurity of the mind, and most importantly related to the 

memory.

2.7 TEXTWISE PRESENTATION OF MODEL FROM ANCIENT 

SCRIPTURES

2.6.1 Jïänendriyäs

` AaPyayNtu mma¼ain vaKàa[í]u>ïaeÇmwae blimiNÔyai[ c svaRi[,sv¡ 
äüaEpin;d<ma=h< äü inrak…ya¡ ma ma äü 

inrakaraedinrakr[mSTvinrakr[< me=Stu,tdaTmin inrte y%pin;Tsu 
xmaRSte miy sNtu te miy sNtu, ` zaiNt> zaiNt> zaiNt>.

Om äpyäyantu mamäìgäni väkpräëaçcakñuù çrotramatho balmindriyäëi ca sarväëi| 
Sarvaà brahmaupniñadaà mä'haà brahma niräkuryäà mä mä brahma 

Niräkärodniräkaraëamastvniräkaraëaà me'stu| tadätmni nirate ya upaniñatsu 
Dharmäste myi santu te myi santu| om çäntiù çäntiù çäntiù||

(Kenopaniñat, Prathamo'dhyäyaù)

Harih Om! May my limbs, speech, eye, ear, strength and all my senses grow vigorous. 

All (everything) is Brahman of the Upanishads. May I never deny Brahman. May 

Brahman never spurn me? May there be no denial of Brahman. May there be no 

spurning by Brahman. Let all the virtues recited by the Upanishads repose in me 

delighting in the Ätman. May they in me repose!

yae va @tamev< vedaphTy paPmanmnNte SvgeR
laeke Jyeye àititóit àititóit. 9.

Yo vä etämevaà vedäpahatya päpmänamanante svarge
Loke jyeye prtitiñöhti prtitiñöhti||

(Kenopaniñat, Caturtho'dhyäyaù, Verse: 9)

He, who knows this thus, after having shaken off all sins, abides firmly seated in the 



endless, blissful and highest Brahman. He is established in Him.

#iNÔye_y> pra ýwaR AweR_yí pr< mn>,
mnsStu pra buiÏbuRÏeraTma mhaNpr>. 10.

Indriyebhyaù parä hyarthä arthebhyaçca paraà manaù|
Manasastu parä buddhirbuddherätmä mahänparaù|| 10||

(Kaöhopaniñat, Prathamaù Khanòaù, Tåtéyo'dhyäyaù, Verse: 10)   

Beyond the senses are the rudiments of objects, beyond these rudiments is the mind, 

beyond the mind is the intellect, and beyond the intellect is the great Self.

ta< yaegimit mNyNte iSwraimiNÔyxar[am!,
AàmÄStda -vit yaegae ih à-vaPyyaE. 11.

Täà yogmiti manyante sthirämindriyadhäraëäm|
Apramattastadä -vti yogo hi pra-väpyayau|| 11||

(Kaöhopaniñat, Dvitiyo Khanòaù, Tåtéyo'dhyäyaù, Verse: 11)   

The firm control of the senses, they regard as Yoga. At that time one gets careful, for 

Yoga is acquired and lost.

tejae h va %danStSmaÊpzaNtteja>,
pun-RvimiNÔyEmRnis sMpXymanE>. 9.

Tejo ha vä udänastasmädupaçäntatejäù|
Punar-vmindriyairmansi sampadhyamänaiù|| 9||

(Praçnopaniñat, Tåtéyaù Praçnaù, Verse:9)   

The external fire indeed is Udana. Therefore, he whose fire has gone out, enters another 

body with his senses absorbed in the mind.



2.7.2 Caïcalatä

yae=y< yaegSTvya àae> saMyen mxusUdn,
@tSyah< n pZyaim cÂlTvaiTSwit< iSwram!. 33.

Yo'yaà yogastvayä pro-ù sämyena madhusüdana|

Etasyähaà na paçyämi caïcalatvätsthitià sthiräm|| 33||

(Çrémadbhagavadgétä, Ñañöho'dhyäyaù, Verse: 33)   

This Yoga of equanimity taught by Thee, O Krishna, I do not see its steady 

continuance, because of restlessness (of the mind)!

cÂl< ih mn> k«:[ àmaiw blvdœ †Fm!,
tSyah< in¢h< mNye vayaeirv suÊ:krm!. 34.

Caïcalaà hi manaù kåñëa pramäthi balavad dåòham|

Tasyähaà nigrahaà manye väyoriva suduñkaram|| 34||

(Çrémadbhagavadgétä, Ñañöho'dhyäyaù, Verse: 34)   

The mind verily is restless, turbulent, strong and unyielding, O Krishna! I deem it as 

difficult to control as to control the wind.

rsSy mnsíEv cÂlTv< Sv-avt>,
rsae bÏae mnae bÏ< ik< n isÏ(it -Utle. 26.

Rasasya manasaçcaiva caïcalatvaà sva-ävataù|

Raso baddho mano baddhaà kià na siddhyti -ütale|| 26||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:26)

Mercury and mind are unstable by nature. By stabilizing (seizing or fixing) mercury 

and mind what cannot be perfected?



2.7.3 Ekägratä

svaRwRtEka¢tyae> ]yaedyaE icÄSy smaixpir[am>. 11.

Sarvärthataikägratayoù kñayodayau cittasya samädhipriëämaù|| 11||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:11)

The decrease of varying objectivesin the mento-emotional energyand the 

increase of the one aspect within it,is the change noticedin the practice of 

continuous effortless linking of the attentionto higher concentration forces, 

objects or persons.

tt> pun> zaNtaeidtaE tuLyàTyyaEicÄSyEka¢tapir[am>. 12.

Tataù punaù çäntoditau tulyapratyayau cittasyaikägratäpriëämaù|| 12||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:12)

Then again, when the mind’s content is the same as it was when it is subsiding and 

when it is emerging, that is the transformation called “having one aspect in front of, or 

before the attention”.

dezbNxiíÄSy xar[a. 1.

Deçabandhçcittasya dhäraëä|| 1||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Vibhuti Padaù, Verse 1)

Linking of the attention to a concentration force or person, involves a restricted location

in the mento-emotional energy.

@ksmye cae-yanvxar[m!. 20.

Ekasamaye co-yänavadhäraëam|| 20||

(Haöha Yoga Pradépikä, Caturtho'dhyäya, Verse:20)

It cannot execute the focus of both at the same time.

2.7.4 Dhäraëä

ta< yaegimit mNyNte iSwraimiNÔyxar[am!,
AàmÄStda -vit yaegae ih à-vaPyyaE. 11.



Täà yogmiti manyante sthirämindriyadhäraëäm|
Apramattastadä -vti yogo hi pra-väpyayau|| 11||

(Kaöhopaniñat, Dvitéyaù Khanòaù, Tåtéyo'dhyäyaù, Verse:11)   

The firm control of the senses, they regard as Yoga. At that time one gets careful, for 

Yoga is acquired and lost.

yZDNdsam&;-ae ivñêp>, DNdae_yae=Xym&taTs<b-Uv, s meNÔae 
mexya Sp&[aetu, Am&tSy dev xar[ae -Uyasm!, zrIr< me ivc;R[m!, ijþa me 
mxumÄma, k[aR_ya< -Uir ivïuvm!, äü[> kaezae=is mexya ipiht>, ïut< me 

gaepay, AavhNtI ivtNvana. 1.

Yaçchandasämåñabho viçvarüpaù| Chandobhyo'dhyamåtätsaàba-üva| Sa mendro 
medhayä spåëotu| Amåtasya deva dhäraëo -üyäsam| Çaréraà me vicarñaëam| Jihvä 

me madhumattamä| Karëäbhyäà -üri viçruvam| Brahmaëaù koço'si medhayä pihitaù| 
Çrutaà me gopäya| Ävahanté vitanvänä|| 1||

(Taittiréyopaniñat, Çikñävaìé, Caturtho'nuväkaù, Verse:1)   

May He, who is the supreme among all Devas, who is of cosmic form, who has been 

born of the immortal Vedas, who is the Lord of all, strengthen me with wisdom? May I 

become the possessor of wisdom that leads to immortality? May my body be fit (for 

meditation). May my tongue become extremely sweet? May I hear much with my ears?

Thou art the sheath of Brahman, enveloped by intelligence (worldly knowledge). May 

Thou protect what I have heard?

svRÖarai[ s<yMy mnae ùid inéXy c,
mUXNyaRxayaTmn> àa[maiSwtae yaegxar[am!. 12.

Sarvadväräëi saàyamya mano hådi nirudhya ca|
Mürdhnyädhäyätmanaù präëamästhito yogadhäraëäm|| 12||

(Çrémadbhagavadgétä, Añöamo'dhyäyaù, Verse:12)

Having closed all the gates, confined the mind in the heart and fixed the life-breath in 

the head, engaged in the practice of concentration,



mUXNyaRxayaTmn> àa[maiSwtae yaegxar[am!.8-12.

Müdhnyärdhäyätmanaù präëamästhito yogadhäraëäm || 8-12||

(Çrémadbhagavadgétä, Añöamo'dhyäyaù, Verse:13)

Having closed all the gates, having confined the mind in the heart, having fixed the life-

breath in the head engaged in the practice of  concentration.

àCDdRnivxar[a_ya< va àa[Sy. 34.

Pracchardanvidhäraëäbhyäà vä präëasya|| 34||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Verse: 34)

or by regulating the exhalation and inhalation of the vital energy;

k«taw¡ àit nòm! APynò< tdNysaxar[Tvat!. 22.

Kåtärthaà prti nañöam apyanañöaà tadanyasädhäraëatvät|| 22||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse-22)

It is not effective for one to whom its purpose is fulfilled but it has a common effect on 

the others.

yminymasnàa[ayamàTyaharxar[aXyansmaxyae=òav A¼ain. 29.

Yamniyamäsanapräëäyämapratyähäradhäraëädhyänasamädhayo'ñöäva aìgäni|| 29||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse-29)

Moral restrains, recommended behaviors, body posture, breath enrichment, sensual 

energy withdrawal, linking of the attention to higher concentration forces or persons, 

effortless linkage of the attention to higher concentration forces or persons, continuous 

effortless linkage of the attention to higher concentration forces or persons, are the 

eight parts of the yoga system.

xar[asu c yaeGyta mns>. 53.

Dhäraëäsu ca yogyatä manasaù|| 53||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse-53)



and from that, is attained the state of the mind for linking the attention to a higher 

concentration force or person.

dezbNxiíÄSy xar[a. 1.

Deçabandhçcittasya dhäraëä|| 1||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Vibhuti Padaù, Verse 1)

Linking of the attention to a concentration force or person, involves a restricted location 

in the mento-emotional energy.

2.7.5 Dhyäna

ïeyae ih }anm_yasaJ}anaÏ(an< iviz:yte,
XyanaTkmR)lTyagSTyagaCDaiNtrnNtrm!. 12.

Çreyo hi jïänamabhyäsäjjïänäddhyänaà viçiñyate|
Dhyänätkarmaphalatyägastyägäcchäntiranantaram|| 12||

(Çrémadbhagavadgétä, Dvädaço'dhyäyaù, Verse:12)   

Better indeed is knowledge than practice; than knowledge meditation is better; than 

meditation the renunciation of the fruits of actions; peace immediately follows 

renunciation. 

iviv´sevI l¸vazI ytvaŠaymans>,

Xyanyaegprae inTy< vEraGy< smupaiït>. 52.

Viviktasevé laghväçé yataväkkäyamänasaù|

Dhyänayogaparo nityaà vairägyaà samupäçritaù|| 52||

(Çrémadbhagavadgétä, Añöädaço'dhyäyaù,Verse: 52)   

Dwelling in solitude, eating but little, with speech, body and mind subdued, always 

engaged in concentration and meditation, taking refuge in dispassion,

tÇ àTyyEktanta Xyanm!. 2.



Tatra pratyayaikatänatä dhyänam|| 2||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse: 2)

Uninterrupted (effortless) flow (of the mind) towards the object (chosen) is meditation.

tÇ Xyanjm! Anazym!. 6.
Tatra dhyänajam anäçayam|| 6||

(Haöha Yoga Pradépikä, Caturtho'dhyäya, Verse: 6)

Of these the mind born of meditation is free from impressions

2.7.6 Småti

ydetÏ¯dy< mníEtt!,
s<}anma}an< iv}an< à}an< mexa †iòx&RitmitmRnI;a

jUit> Sm&it> s<kLp> ³tursu> kamae vz #it,
svaR{yevEtain à}anSy namxeyain -v<it. 2.

Yadetaddhådayaà manaçcaitat|

Saàjïänamäjïänaà vijïänaà prajïänaà medhä dåñöirdhåtimtirmanéñä

Jütiù småtiù saàkalpaù kraturasuù kämo vaça iti|

Sarväëyevaitäni prajïänasya nämadheyäni -vaàti|| 2||

(Aitareyopaniñat, Païcamaù Khaëòaù, Verse:2)   

This which is known as the heart, this mind, consciousness, mastery, knowledge of arts, 

comprehension, power of retaining import of books, perception, fortitude, reflection, 

independent power of thinking, distress of mind caused by diseases, etc., memory 

volition, application, any pursuit for maintenance of life, desire, desire for the company

of women, all these are indeed the names of consciousness.

tde; ðaekae n pZyae m&Tyu< pZyit n raeg< naet Ê>ota svRh pZy> pZyit 
svRmaßaeit svRz #it s @kxa -vit iÇxa -vit pÂxa sÝxa nvxa cEv 
puníEkadz> Sm&t> zt< c dz cEkí shöai[ c ivsÅvzuÏaE Øuva Sm&it> 
Sm&itlM-e svR¢NwIna< ivàmae]StSmE m&idtk;ayay tmsSpar< dzRyit -
gvaNsnTk…marStSkNd #Tyac]te tSkNd #Tyac]te. 2.



Tadeña çloko na paçyo måtyuà paçyti na rogaà nota duùkhatä sarvaha paçyaù paçyti 
sarvamäpnoti sarvaça iti sa ekadhä -vti tridhä -vti païcadhä saptadhä navadhä caiva 

punaçcaikädaçaù småtaù çataà ca daça caikaçca sahasräëi ca visattvaçuddhau dhruvä 
småtiù småtilam-e sarvagranthénäà vipramokñastasmai måditakañäyäya tamasaspäraà 

darçayti -gavänsanatkumärastaskanda ityäcakñate taskanda ityäcakñate|| 2||

(Chändogyopniñada, Saptamo'dhyäyaù, Ñaòviàçaù Khaëòaù, Verse:2)   

m&Tyu> svRhríahmuÑví -iv:ytam!,
kIitR> ïIvaR‹ narI[a< Sm&itmeRxa x&it> ]ma. 34.

Måtyuù sarvaharaçcähamudbhavaçca -viñyatäm|

Kértiù çrérväkca näréëäà småtirmedhä dhåtiù kñamä|| 34||

(Çrémadbhagavadgétä, Daçamo'dhyäyaù, Verse:34)

I am all devouring death also of the six manifestations of all living entities I am the first 

as birth; of feminine attributes I am fame, beauty, perfect speech, memory intellect, 

patience and compassion.

svRSy cah< ùid siÚivòaemÄ> Sm&it}aRnmpaehnÂ,
vedEí svERrhmev ve*ae vedaNtk«Öedivdev cahm!. 15.

Sarvasya cähaà hådi snniviñöo mattaù småtirjïänamapohanaïca|

Vedaiçca savarirahameva vedyo vedäntakådvedvideva cäham|| 15||

(Çrémadbhagavadgétä, Païcadaço'dhyäyaù, Verse:15)   

And, I am seated in the hearts of all; from Me are memory, knowledge, as well as their 

absence. I am verily that which has to be known by all the Vedas; I am indeed the 

author of the Vedanta, and the knower of the Vedas am I.

nòae maeh> Sm&itlRBxa TvTàsadaNmyaCyut,
iSwtae=iSm gtsNdeh> kir:ye vcn< tv. 73.

Nañöo mohaù småtirlabdhä tvatprasädänmayäcyuta|

Sthito'smi gatasandehaù kriñye vacanaà tava|| 73||

(Çrémadbhagavadgétä, Añöädaço'dhyäyaù, Verse:73)



Destroyed is my delusion as I have gained my memory (knowledge) through Thy 

Grace, O Krishna! I am firm; my doubts are gone. I will act according to Thy word.

Anu-Utiv;yas<àmae;>Sm&it>. 11.

Anubhütviñayäsaàpramoñaù småtiù|| 11||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Verse:11)   

Memory is the retained impression of experienced objects

ïÏavIyRSm&itsmaixà}apUvRk #tre;am!. 20.

Çraddhävéryasmåtisamädhiprajïäpürvaka itareñäm|| 20||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Verse:20)   

For others, confidence, stamina, introspective memory, the continuous effortless 

linkage of the attention to a higher concentration force, and profound insight, all being 

previously mastered, serve as the cause.

jaitdezkalVyvihtanam! APyanNty¡
Sm&its<Skaryae> @kêpTvat!. 9.

Jätideçakälavyavhitänäm apyänantaryaà

Småtisaàskärayoù ekarüpatvät|| 9||

(Pätaïjalayogasüträëi, Caturtho'dhyäya, Verse:9)

There is the relation of cause and effect even though separated by class, locality and 

time because memory and impressions are the same in form 

icÄaNtr†Zye buiÏbuÏeritàs¼> Sm&its<krí. 21.

Cittäntaradåçye buddhibuddhertiprasaìgaù småtisaàkaraçca|| 21||

(Pätaïjalayogasüträëi, Caturtho'dhyäya, Verse:21)

If cognition of one mind by another (be postulated), we would have to assume 

cognition of cognitions and confusion of memories also



2.7.7 Samädhi
iSwtà}Sy ka -a;a smaixSwSy kezv,

iSwtxI> ik< à-a;et ikmasIt ìjet ikm!. 54.

Sthitaprajïasya kä -äñä samädhisthasya keçava|
Sthitadhéù kià pra-äñeta kimäséta vrajeta kim|| 54||

(Çrémadbhagavadgétä, Dvitéyo'dhyäyaù, Verse:54)   

What, O Kåñëa, is the description of him who has steady wisdom and is merged in the 

Super conscious State? How does one of steady wisdom speak? How does he sit? How 

does he walk?

ïÏavIyRSm&itsmaixà}apUvRk #tre;am!. 20.

Çraddhävéryasmåtisamädhiprajïäpürvaka itareñäm|| 20||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Samädhipädaù, Verse:20)

(In the case) of others (Upaya-Pratyaya Yogis) it is preceded by faith, energy, memory 

and high intelligence necessary for Samädhi.

ta @v sbIj> smaix>. 46.

Tä eva sabéjaù samädhiù|| 46||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Samädhipädaù, Verse:46)

They (stages corresponding to subtle objects) constitute only Samädhi with seed'.

tSyaip inraexe svRinraexan! inbIRj> smaix>. 51.

Tasyäpi nirodhe sarvanirodhän nirbéjaù samädhiù  || 51||

(Pätaïjalayogasüträëi, prathamo'dhyäyaù, samädhipädaù, verse:51)

On suppression of even that o wing to suppression of all (modifications of the mind) 

'Seedless' Samädhi (is attained).

smaix-avnawR> ¬eztnUkr[awRí. 2.

Samädhi-ävanärthaù kleçatanükaraëärthaçca|| 2||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse:2)



It is for the purpose of producing continuous effortless linkage of the attention to a 

higher concentration force and for causing the reduction of the mental and emotional 

afflictions.

smaixisiÏrIñrài[xanat!. 45.

Samädhisiddhiréçvaraprëidhänät|| 45||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse:45)

From the profound religious meditation upon the Supreme Lord comes the perfection of 

continuous effortless linkage of the attention to that Divinity.

tdœ @vawRmaÇin-aRs< SvêpzUNym! #v smaix>. 3.

Tad evärthamätrni-räsaà svarüpaçünyam iva samädhiù|| 3||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:3)   

From the profound religious meditation upon the Supreme Lord comes the perfection of 

continuous effortless linkage of the attention to that Divinity.

svaRwRtEka¢tyae> ]yaedyaE icÄSy smaixpir[am>. 11.

Sarvärthataikägratayoù kñayodayau cittasya samädhipriëämaù|| 11||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:11)   

The decrease of varying objectives in the mento-emotional energy and the increase of 

the one aspect within it is the change noticed in the practice of continuous effortless 

linking of the attention to higher concentration forces, objects or persons.

A_yase tu ivinÔa[a< mnae x&Tva smaixna,
éÔa[I va pra muÔa -Ôa< isiÏ< àyCDit. 125.

Abhyäse tu vinidräëäà mano dhåtvä samädhinä|

Rudräëé vä parä mudrä -dräà siddhià prayacchti|| 125||

(Haöha Yoga Pradépikä, Tåtéyopadeçaù, Verse: 125) 

For those who are alert and the mind one-pointed (disciplined) in samädhi, rudrani or 



shambhavi mudra is the greatest mudra for bestowing perfection. 

AwedanI- àvúyaim smaix³mmuÄmm!,
m&Tyu¹< c suoaepay< äüanNd kr< prm!. 2.

Athedäné- pravakñyämi samädhikramamuttamam|

Måtyughnaà ca sukhopäyaà brahmänanda karaà param|| 2||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:2)   

Thus, I shall now expound the best process of samädhi which eliminates death and 

takes one to the greatest bliss of Brahma.  

raj yaeg> smaixí %NmnI c mnaeNmnI,
AmrTv< lyStÅv< zUNyazUNy< pr< pdm!. 3.

Räja yogaù samädhiçca unmané ca manonmané|

Amaratvaà layastattvaà çünyäçünyaà paraà padam|| 3||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:3)   

Raja yoga, samädhi, unmani, manonmani, amaratwa, laya, sahaja tattwa, 

shoonyashoonya, parampadam.

sille sENxv< yÖTsaMy< -jit yaegt>,
twaTm mnsaerEKy< smaixri-xIyte. 5.

Slile saindhavaà yadvatsämyaà -jti yogataù|
Tathätma manasoraikyaà samädhir-idhéyate|| 5||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:5)   

As salt merges in the sea, likewise the mind and atma are considered united in 

samädhi.

yda s<]Iyte àa[ae mans< c àlIyte,
tda smrsTv< c smaixri-xIyte. 6.

Yadä saàkñéyate präëo mänasaà ca praléyate|
Tadä samarasatvaà ca samädhir-idhéyate|| 6||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:6)   



When the movement of präëa is completely annihilated, then mind is reabsorbed and 

then samädhi is considered attained.

tt! sm< c ÖyaerEKy< jIvaTm prmaTmnae>,
ànò svR s»Lp> smaix> sae=i-xIyte. 7.

Tat samaà ca dvayoraikyaà jévätma paramätmanoù|
Präëañöa sarva saìkalpaù samädhiù so'-idhéyate|| 7||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:7)   

When the twofold nature of the individual soul and cosmic soul becomes one, all 

desires/ ideations are destroyed and that is considered samädhi.

@v< nana ivxaepaya> sMyKSvanu-vaiNvta>,
smaix magaR> kiwta> pUvaRcayERmRhaTmi->. 63.

Evaà nänä vidhopäyäù samyaksvänu-vänvitäù|
Samädhi märgäù kthitäù pürväcäyarirmahätm-iù|| 63||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:63)   

Thus, there are many various methods, depending on individual experience, of the path 

of Samadhi, told by the great one (mahatmas).

nadanusNxan smaix -aja<yaegIñra[a< ùid vxRmanm!,
AanNdmek< vcsamgMy<janait t< ïI guénaw @k>. 81.

Nädänusandhäna samädhi -äjäà
Yogéçvaräëäà hådi vardhamänam|
Änandamekaà vacasämagamyaà

Jänäti taà çré gurunätha ekaù|| 81||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse: 81)   

There is plenitude of bliss in the hearts of the great yogis who remain in Samadhi 

through nada anusandhana or exploration of nada, which is unequalled and beyond any 

description, known by the one and only Gurunath.



yavÚEv àivzit crNmaétae mXy mageR
yaviÖÊnR -vit †F> àa[ vat àbNxat!,
yavÏ(ane shj s†z< jayte nEv tÅv<

tavJ}an< vdit tidd< dM- imWya àlap>. 114.

Yävannaiva prviçti caranmäruto madhya märge
Yävdvidurna -vti dåòhaù präëa väta prabandhät|
Yävaddhyäne sahaja sadåçaà jäyate naiva tattvaà

Tävajjïänaà vadti tdidaà dam- mithyä praläpaù|| 114||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse: 114)

While the präëa does not flow in the middle passage (of sushumna), while the bindu is 

not steadied by restraining the präëa, while mind does not reflect spontaneous 

meditation, then those who speak of spiritual knowledge are only indulging in boastful 

and false tales.

2.7.8 Prajïa
naivrtae ÊíirtaÚazaNtae nasmaiht>,

nazaNtmansae va=ip à}anenEnmaßuyat!. 24.

Nävirato duçcritännäçänto näsamähitaù|
Näçäntamänaso vä'pi prajïänenainamäpnuyät|| 24||

(Kaöhopaniñat, Prathamaù Khanòaù, Dvitéyo'dhyäyaù, Verse:24)   

But he who has not turned away from bad conduct, whose senses are not subdued, 

whose. Mind is not concentrated, whose mind is not pacified, can never obtain this

Atman by knowledge.

àa[Syed< vze sv¡ iÇidve yt! àitiótm!,
matev puÇan! r]Sv  ïIí à}a< c ivxeih n #it. 13.

#it àîaepin;id iÖtIy> àî>.

Präëasyedaà vaçe sarvaà tridive yat prtiñöhitam|
Mäteva puträn rakñasva çréçca prajïäà ca vidhehi na iti|| 13||

Iti praçnopniñdi dvitéyaù praçnaù||

(Praçnopaniñat, Dvitéyaù Praçnaù,Verse:13)



All this is within the control of Präëa, as also all that is in the third heaven. Protect us 

like a mother. Give us prosperity and wisdom.

jagirtSwanae bih:à}> sÝa¼ @kaeniv<zitmuo>
SwUl-uGvEñanr> àwm> pad>. 3.

Jägritasthäno bhiñprajïaù saptäìga ekonviàçtimukhaù 
Sthüla bhugvaiçvänaraù prathamaù pädaù|| 3||

(Mäëòukyopaniñat, Verse:3)

The first quarter is Vaisvanara, whose sphere is the state of waking, who is conscious of 

the external objects, who has seven limbs and nineteen mouths and who enjoys the

gross objects.

SvßSwanae=Nt> à}a> sÝa¼ @kaeniv<zitmuo>
àiviv-uEjsae iÖtIy> pad>. 4.

Svapnasthäno'ntaù prajïäù saptäìga ekonviàçtimukhaù  
Prvivi--u-aijaso dvitéyaù pädaù|| 4||

(Mäëòukyopaniñat, Verse:4)

The second quarter is the Taijasa, whose sphere or field or place is dream, who is 

conscious of internal objects, who has seven limbs and nineteen mouths and enjoys the 

subtle objects

yÇ suÝae n kÂn kam< kamyte n kÂn Svß< pZyit tt!
su;uÝm!, su;uÝSwan @kI-Ut> à}an"n @vanNdmyae

ýanNd-ukœ cetae muo> àa}St&tIy> pad>. 5.

Yatra supto na kaïcana kämaà kämayate na kaïcana svapnaà paçyti tat
Suñuptam| suñuptasthäna eké-ütaù prajïänaghana evänandamayo

Hyänanda-uk ceto mukhaù präjïaståtéyaù pädaù|| 5||

(Mäëòukyopaniñat, Verse:5)

That is the state of deep sleep, wherein the sleeper does not desire any objects nor does 

he see any dream. The third quarter or condition is the prajïa, whose sphere is deep 

sleep, in whom all experiences have become one, who is verily amass of consciousness, 



who is full of bliss, who enjoys bliss, and who is the way leading to the knowledge (of 

the two other states).

naNt>à}< n bih:à}< nae-yt>à}< n à}an"n<
n à}< naà}m!, A†òmVyvhayRm¢aýml][<

AicNTymVypdeZymekaTmàTyysar< àpÂaepzm<
zaNt< izvmÖEt< ctuw¡ mNyNte s AaTma s iv}ey>. 7.

Näntaùprajïaà na bhiñprajïaà no-yataùprajïaà na prajïänaghanaà
Na prajïaà näprajïam| adåñöamavyavahäryamagrähyamalakñaëaà

Acintyamavyapadeçyamekätmapratyayasäraà prapaïcopaçamaà
Çäntaà çivamadvaitaà caturthaà manyante sa ätmä sa vijïeyaù|| 7||

(Mäëòukyopaniñat, Verse:7)

The wise think that the fourth, Turiya, is not that which is conscious of the internal 

(subjective) world, nor that which is conscious of the external (objective) world, nor 

that which is conscious of both, nor that which is a compact mass of knowledge, nor 

that which is simple consciousness, nor that which is insentient. lt is unseen, unrelated, 

in comprehensible, undefinable, unthinkable, indescribable, the sole essence of the 

consciousness of the Self, with no trace of the conditioned world, the peaceful, all-bliss, 

non-dual. This is the Atman, the Self, and it is to be realised.

ydetÏ¯dy< mníEtt!,
s<}anma}an< iv}an< à}an< mexa †iòx&RitmitmRnI;a

jUit> Sm&it> s<kLp> ³tursu> kamae vz #it,
svaR{yevEtain à}anSy namxeyain -v<it. 2.

Yadetaddhådayaà manaçcaitat 

Saàjïänamäjïänaà vijïänaà prajïänaà medhä dåñöirdhåtimtirmanéñä

Jütiù småtiù saàkalpaù kraturasuù kämo vaça iti|
Sarväëyevaitäni prajïänasya nämadheyäni -vaàti|| 2||

(Aitareyopaniñat, Païcamaù Khaëòaù, Verse:2)

This which is known as the heart, this mind, consciousness, mastery, knowledge of arts, 

comprehension, power of retaining import of books, perception, fortitude, reflection, 



independent power of thinking, distress of mind caused by diseases, etc., memory 

volition, application, any pursuit for maintenance of life, desire, desire for the company

of women, all these are indeed the names of consciousness.

@; äüE; #NÔ @; àjapitrete sveR deva #main c pÂmha-Utain
p&iwvI vayurakaz Aapae JyaetI-;ITyetanImain c ]uÔimïa[Iv,

bIjanItrai[ cetrai[ ca{fjain c jaéjain
c Svedjain caeiÑ¾ain caña gav> pué;a hiStnae

yiTkÂed< àai[ j¼m< c ptiÇ c y½ Swavr< sv¡ tTà}aneÇ< à}ane àitiót<
à}aneÇae laek> à}a àitóa à}an< äü. 3.

Eña brahmaiña indra eña prajäptirete sarve devä imäni ca païcamahä-ütäni
Påthivé väyuräkäça äpo jyoté-ñétyetänémäni ca kñudrmiçräëéva|

Béjänétaräëi cetaräëi cäëòajäni ca järujäni
Ca svedajäni codbhijjäni cäçvä gävaù puruñä hstino

Ytkiïcedaà präëi jaìgamaà ca pattri ca yacca sthävaraà sarvaà tatprajïänetraà 
prajïäne prtiñöhitaà

Prajïänetro lokaù prajïä prtiñöhä prajïänaà brahma|| 3||

(Aitareyopaniñat, Païcamaù Khaëòaù, Verse:3)

This Brahman, this lndra, this Creator, all these gods, these five great elements, earth, 

air, ether, water, fire, all these small creatures, these others, the seeds of creation, these

egg-born (oviparous), the womb-born (viviparous), sweat-born, sprout-born, horses, 

cows, men, elephants, whatever else which breathes and moves and flies and is 

immovable-all these are guided by wisdom and are supported by wisdom. The universe 

has wisdom for its guide. Wisdom is the basis or stay of all. Verily wisdom 

(prajïänam) is Brahman.

2.7.9 Sthitaprajïa
àjhait yda kamaNsvaRNpawR mnaegtan!,

AaTmNyevaTmna tuò> iSwtà}StdaeCyte. 55.

Prajahäti yadä kämänsarvänpärtha manogatän|
Ätmanyevätmanä tuñöaù sthitaprajïastadocyate|| 55||

(Çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:55)



When aman completely casts off, O Arjuna, all the desires of the mind and is satisfied 

in the Self by the Self, then is he said to be one of steady wisdom!

y> svRÇani-õehStÄTàaPy zu-azu-m!,
nai-nNdit n Öeiò tSy à}a àitióta. 57.

Yaù sarvaträn-isnehastattatpräpya çu-äçu-m|
Nä-inandti na dveñöi tasya prajïä prtiñöhitä|| 57||

(Çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:57)

He who is everywhere without attachment, on meeting with anything good or bad, who 

neither rejoices nor hates, his wisdom is fixed.

yda s<hrte cay< kªmaeR=¼anIv svRz>,
#iNÔya[IiNÔyaweR_yStSy à}a àitióta. 58.

Yadä saàharate cäyaà kürmo'ìgänéva sarvaçaù|
Indriyäëéndriyärthebhyastasya prajïä prtiñöhitä|| 58||

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:58)

When completely withdraws the senses similarly as the tortoise withdraws its limbs, 

from the objects of the senses he is established in perfect knowledge.

tain svaRi[ s<yMy yu AasIt mTpr>,
vze ih ySyeiNÔyai[ tSy à}a àitióta. 61.

Täni sarväëi saàyamya yu- äséta matparaù|
Vaçe hi yasyendriyäëi tasya prajïä prtiñöhitä|| 61||

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:61)

Having restrained them all he should sit steadfast, intent on Me; his wisdom is steady 

whose senses are under control.

#iNÔya[a< ih crta< yNmnae=nuivxIyte,
tdSy hrit à}a< vayunaRvimvaM-is. 67.

Indriyäëäà hi caratäà yanmano'nuvidhéyate|
Tadasya harti prajïäà väyurnävmiväm-si|| 67||



(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:67)

For the mind which follows in the wake of the wandering senses, carries away his 

discrimination as the wind (carries away) a boat on the waters.

tSma*Sy mhabahae ing&hItain svRz>,
#iNÔya[IiNÔyaweR_yStSy à}a àitióta. 68.

tasmädyasya mahäbäho nigåhétäni sarvaçaù|
indriyäëéndriyärthebhyastasya prajïä prtiñöhitä|| 68||

(Çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:68)

Therefore, o mighty-armed arjuna, his knowledge is steady whose senses are 

completely restrained from sense-objects!

t¾yat! à}a==laek>. 5.

tajjayät prajïä''lokaù|| 5||

(Pätaïjalayogasüträëi, dvitéyo'dhyäyaù, verse:5)

By mastering it (samyama), comes the light of the higher consciousness.

iSwtà}Sy ka Éa; smixSwSy kezv

iSwtxI> ik< àÉa;et ikmasIt ìjet ikm

Sthitaprajïasya kä bhäña samadhisthasya keçava
Sthitadhéù kià prabhäñeta kimäséta vrajeta kim

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:54)

What, O Kesava, is the description of a man of steady wisdom, merged in Samadhi? 

How (on the other hand) does the man of steady wisdom speak, how sit, how walk?



3. SCIENTIFIC REVIEW

Effective learner, it is vital that attention is maintained on the task in hand and other 

distracting information is filtered out. The consequences of inattentive and distractive 

behaviour cause the children ability to learn and remember information’s. The

of working memory has been extensively researched over several decades. 

memory is one of the extensively explored areas in cognitive psychology. 

recognized that working memory is a vital component in children ability to 

information (Gathercole et al., 2008). Working 

and manipulate information over short periods of time. Although a number of theories 

of working memory have been explored, one of the most prominent was put forward by 

Baddeley and Hitch in 1974. This ability to focus on important stimuli is essential, as 

all aspects of working memory have limited capacity (Baddeley, 2006). 

We need to keep certain bits of information accessible in mind, but al

perform cognitive operations on them, mulling them over, manipulating or 

transforming them. These short

collectively called working memory. WM comprised a single unitary store, proposing 

instead the three-component system 

shown in this Figure 3.1 (Baddeley & 

Hitch 1974). Baddeley-Hitch model 

there is an integral relationship 

between a control system a central 

executive, that governs the deposition 

and removal of information from 

short-term storage and the storage 

buffers themselves. This tight level of interaction is what enables the short
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to serve as effective work- places for mental processes. Third, the model proposes at 

least two distinct short-term memory buffers, one for verbal information (the 

phonological loop) and the other for visuo-spatial information (the visuo-spatial 

scratchpad). Because these short-term stores are independent, there is greater flexibility 

in memory storage. Thus, even if one buffer is engaged in storing information, the other 

can still be utilized to full effectiveness. The supervision of these storage systems by a 

central executive suggests that information can be rapidly shuttled between the two 

stores and coordinated across them. The three components of the Baddeley-Hitch 

model interact to provide a comprehensive workspace for cognitive activity 

3.1 WORKING MEMORY AND ITS RELEVANCE TO 

ADOLESCENTS

The central executive is supported by two sub-systems. First, the phonological loop 

enables the storage and manipulation of verbal information and second, the visuo-

spatial sketchpad provides the same facility for visual information (Gathercole & 

Alloway, 2009). Visual information is often converted into verbal information by

verbalising or naming items (Baddeley, 2006), which could lead to the assumption that 

adequate verbal memory skills are of particular importance. Assessments aimed at 

measuring verbal short-term memory capacity measure the ability to temporarily store 

information, such as a list of numbers. There has been found to be a close and specific 

link between verbal short-term memory capacity and the ability to learn sound patterns 

in new words (Gathercole & Alloway, 2006). Hence poor verbal short-term memory 

skills will impact on children ability to learn new spoken vocabulary and on their 

reading and spelling skills. This evidence is reflected in the recent independent report 

on dyslexia commissioned by the Secretary of State for children, Schools and Families 

(Rose, 2009) which clearly states that poor verbal memory is one of three markers of 

dyslexia. In order to assess verbal working memory rather than short-term verbal 
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memory, pupils would be expected to complete tasks that involve both storing and 

manipulating information (Gathercole & Alloway, 2009), for example by presenting 

children with a list of digits and asking them to repeat the digits in the reverse order. 

Many classroom activities require pupils to store and manipulate information, an 

obvious example being mental arithmetic tasks. 

Working memory assessments mean that it is possible to formally identify pupils with 

poor working memory skills. Evidence shows that working memory skills are closely 

linked to performance on scholastic tests and are highly predictive of measures of 

literacy, mathematics and language comprehension (Gathercole & Alloway, 2006).  

Working memory studies from life span developmental perspective to specific role in 

various conditions, including major deficit areas were elaborately done. Working 

memory development across early childhood to early adolescent years were 

investigated in children 4-15 years of age. The results indicated that the basic modular 

structure of working memory is present from 6 years of age and possibly earlier, with 

each component undergoing sizable expansion in functional capacity throughout the 

early and middle school years to adolescence (Gathercole, Pickering, Ambridge & 

Wearing, 2004).Working memory seemed to put constraint on the acquisition of skill 

and knowledge in reading and mathematics. In a study it was found that there may be 

an association between working memory (measured by complex memory tasks) and 

both reading and mathematics abilities, as well as the possible mediating factors of 

fluid intelligence, verbal abilities, short-term memory (STM), and phonological 

awareness (Gathercole et al., 2006). Complementing this evidence, relationship 

between working memory and academic attainment were also investigated and it was 

found that working memory is a powerful predictor of subsequent academic success 

than intelligence quotient (Alloway, 2009).
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3.2 YOGA AND ITS RELEVANCE TO ADOLESCENTS

Yoga is known to be beneficial for various people across the age, across the type, both 

healthy and unhealthy. This focus of the current study being yoga for adolescent 

children, the literature has been organized into categories like, yoga for children, 

mindfulness and its influences, and a special attention on yoga for memory in children. 

There has been an increasing interest to introduce yoga to children both at schools and 

at homes, as it offers a good technique to calm the mind and increase health and 

wellbeing. White (2009) has attempted to describe the philosophical basis of yoga, the 

basic components of a yoga practice, safety concerns, and how to locate and evaluate a 

yoga program for children. It has been shown that if yoga is introduced at quite a young 

age, before 12 years, report says that in later years that can help in managing anxiety 

and other worry symptoms during musical performances (Khalsa, 2013; Noggle et al., 

2012). Such yoga programs are evaluated for feasibility and qualitative evaluation has 

been attempted by Conboy (2013). A blend of qualitative interview study and a 

randomized, controlled trial study design, this study has shown various aspects of 

benefits of yoga for children.

Patil et al. (2013) have shown that in sub-junior athletes, integrated yoga module 

decreases sympathetic activity and causes a shift in the autonomic balance towards 

parasympathetic dominance indicating a reduction in stress. Further, indicating highly 

beneficial aspects of yoga for mental and physical fitness. A similar study done earlier 

(Dash & Telles, 1999) on 152 children shows increase in motor speed for repetitive 

finger movements following yoga training, however, not in strength or endurance, as 

the increase was not sustained over 30 sec.

Yoga has been found to be beneficial for even mentally challenged adolescents. Once 

in a week yoga training for more than 3 years has shown improvement in 

neuromuscular abilities in mentally challenged adolescents (Bhavanani, 2012). Not 

only in this domain, in many other clinical domains also, has yoga been found very 
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effective in both management and prevention of various conditions. In a study to 

evaluate Yoga for anxiety Williams-Orlando (2012) has shown clinical efficacy of yoga 

therapy in the treatment of anxiety and panic disorder (PD) in an adolescent girls. 

Treatment consisted of 4 wks of individual sessions (60-min session/wk) and 6 wks of 

group sessions (90-min session/wk) with daily home practice. Also hospitalized 

condition of oncology, the quality of life has been shown to significantly influence by 

yoga (Geyer et al., 2011). Further, in 12 to 21 years old group has shown positive 

response towards yoga intervention in handling traumatized conditions (Spinazzola et 

al., 2011). Another study to evaluate the effect of yoga exercises on pain frequency and 

intensity and on quality of life in children with functional abdominal pain (Brands, 

2011), has shown significant reduction of pain intensity and frequency after a 10 yoga 

lessons in 20 children, aged 8-18 years, with irritable bowel syndrome (IBS) or 

functional abdominal pain (FAP). Yoga has been found to be beneficial in exercise-

induced bronchoconstriction (EIB) in children. This shows better control of asthma in 

children (Tahan, Eke, Bicici, 2014). Yoga has also been found useful in eating 

disorders like anorexia nervosa and bulimia nervosa. Individualized yoga treatment 

decreased eating disorder examination scores at 12 weeks, and significantly reduced 

food preoccupation immediately after yoga sessions (Carei, Fyfe-Johnson, Breuner & 

Brown, 2010). 

Yoga practice, including physical postures, yoga breathing, meditation and guided 

relaxation have been shown to improve delayed recall of spatial information 

(Manjunath & Telles, 2004). A study evaluating the impact of a meditation program on 

resting and ambulatory blood pressure and heart rate in youth has shown potential 

beneficial impact of meditation on blood pressure and heart rate in the natural 

environment in healthy normotensive youth (Barnes, 2004). The effect of Bhastrika, 

Anulom Vilom Präëayäma and yogäsana on heart rate variability, general wellbeing, 

anxiety levels and cognition of the medical students were studied. The results showed 
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highly significant increase in high frequency (HF) components of heart rate variability 

and decrease in low frequency (LF) components and LF/HF in the group practicing

präëayäma. There was also highly significant improvement of cognition, general well 

being and anxiety as shown by the PGI memory scale, Hamilton- anxiety scale and 

psychological general well being schedule scores in this group. In the yogasana group 

no significant changes were observed in the heart rate variability, cognition and anxiety 

although psychological general well being schedule scores significantly improved after 

six weeks practice of yogäsana. The study shows that practice of slow breathing type of 

präëayäma for six weeks improves cognition, anxiety and general well being and 

Increases the parasympathetic activity. There was no effect of yogäsana on the above 

parameters except improvements in the general well being (Chandla et al., 2013). 

Healthy life style like getting up in the early morning also has shown to be influence in 

cognitive tasks. A study was undertaken to assess the influence of early rising (during 

Brahma-muhurtha) on tasks requiring attention and the ability to recall. Fifty four 

normal healthy male volunteers, with ages ranging from 16-22 years from a residential 

school were selected. They were randomly allocated to two groups (Brahma-muhurtha 

and control). They were assessed on day 1, day 10 and day 20 of the intervention, using 

a digit letter substitution task and verbal and spatial memory task. The Brahma-

muhurtha group was asked to rise before 4:30 am in the morning based on the 

traditional Indian astrological calculations, while the control group was allowed to 

wake up just before 7 am which was their regular timing for waking. Brahma-muhurtha 

group after 20 days showed a significant improvement in the net scores for digit letter 

substitution task as well as scores for verbal and spatial memory tasks. The control 

group also showed an improvement in the memory task but not in the task requiring 

attentional processes. This study suggests that rising early in the morning as described 
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in ancient Indian tradition influences the process of attention and can improve the 

ability to recall (Kumaran, Raghavendra & Manjunath, 2012).

3.3 CYCLIC MEDITATION (CM) AND COGNITIVE FUNCTIONS:

Cyclic (CM) meditation is a unique practice which incorporates mind and body 

movements, along with awareness. An effective practice especially for novices, has 

been scientifically evaluated to a greater extend. Cyclic meditation is a technique which 

combines "stimulating" and "calming" practices, based on a statement in ancient yoga 

texts suggesting that such a combination may be especially helpful to reach a state of 

mental equilibrium (Sarang & Telles, 2006). CM has shown to improve mindfulness in 

experienced practitioners of CM using a Mindfulness Attention Awareness Scale 

(MAAS). CM can lead to development of higher levels of mindfulness and may have 

the ability to positively impact mental states and attention, thereby offering the 

potential for prevention of clinical levels of psychopathology and improving overall 

psychological well-being in healthy individuals (Vinchurkar, Singh & Visweswaraiah, 

2014).

The effect of two yoga-based relaxation techniques, namely, cyclic meditation (CM) 

and supine rest (SR), using the six letter cancellation task was done. The subjects were 

assessed on SLCT before and immediately after both yoga-based relaxation techniques. 

Both CM and SR led to improvement in performance, as assessed by SLCT, but the 

change caused by CM was larger than SR (Pradhan & Nagendra, 2010). Previously 

cyclic meditation and supine rest have been shown to improve performance in a letter 

cancellation task requiring attention, visual scanning, and motor speed. The DLST 

assessed attention and speed of information processing, while the other 2 tests assessed 

motor speed. Each participant was assessed before and after three types of sessions: 

Cyclic Meditation, Supine Rest, and Control (no intervention). DLST scores and scores 
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for letter-copying and circle-dotting tasks improved significantly after cyclic 

meditation; the same scores also improved after supine rest (Subramanya & Telles, 

2009). CM improved memory scores immediately after the practice and decreased state 

anxiety more than rest in a classical yoga relaxation posture (Çaväsana) (Subramanya, 

& Telles, 2009).

The performance in a six-letter cancellation task was assessed with 69 boys volunteers, 

ages 18 to 48 years, immediately before and after two yoga-based relaxation techniques 

and a control session of equal duration. The results suggest that Cyclic Meditation 

brings about a greater improvement in performance in this task, which requires 

selective attention, concentration, visual scanning abilities, and a repetitive motor 

response (Sarang & Telles, 2007). Day time activities are known to influence the sleep 

on the following night. Cyclic meditation (CM) has recurring cycles. Hence yoga 

practice during the day appears to shift sympatho-vagal balance in favor of 

parasympathetic dominance during sleep on the following night (Patra & Telles, 2010). 

Practicing cyclic meditation twice a day appeared to improve the objective and 

subjective quality of sleep on the following night (Patra & Telles, 2009). Cyclic 

meditation enhances cognitive processes underlying the generation of the P300 (Sarang 

& Telles, 2006). The effect of practicing meditation while focusing on a sound or a 

symbol has shown influence on midlatency auditory evoked potentials (MLAEPs). 

Following CM the latencies of neural generators corresponding to cortical areas is 

prolonged, whereas following SR a similar change occurs at mesencephalic-

diencephalic levels (Subramanya & Telles, 2009).

3.4 MINDFULNESS AND ITS RELEVANCE TO ADOLESCENTS

The effects of a school-based mindfulness-based stress reduction (MBSR) program for 

young urban males were evaluated for psychological functioning and MBSR 
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participants showed less anxiety, improved coping, and a possible attenuation of 

cortisol response to academic stress (Sibinga et al., 2013). Acceptability and efficacy 

study was also conducted in a schools-based universal mindfulness intervention to 

enhance mental health and well-being (Kuyken et al., 2013). Mindfulness-based 

meditation intervention on quality of life, sleep, and mood in adolescents with cancer 

showed improvement compared to a control group (Malboeuf-Hurtubise, Achille, 

Sultan, & Vadnais, 2013). Mindful attention was successful in helping children focus 

attention on experimental pain without increasing pain intensity or decreasing tolerance 

compared with a well-established intervention for acute pain reduction (Petter, 

Chambers, & Mac Laren, 2013). Mindfulness-based intervention program was found to 

be beneficial for adolescents with psychiatric disorders (Tan & Martin, 2013). In a 

study to explore test anxiety in adolescent students, a comparative study revealed that 

adolescents with high test anxiety scored significantly higher in negative forms of self-

criticism, social anxiety and lower in self-reassurance, acceptance and mindfulness, 

compared to those with low test anxiety (Cunha & Paiva, 2012). Inducing distress and 

measuring state rumination showed that a brief period of mindfulness was found to be 

helpful in getting youth out of their ruminative state (Hilt & Pollak, 2012). In a study to 

assess potential effect of a mindfulness-based stress reduction (MBSR) program for 

human immune deficiency virus (HIV)-infected and at-risk urban youth, MBSR was 

shown to have a positive effect on hostility, interpersonal relationships, school 

achievement, and physical health (Sibinga et al., 2011). Socially and economically less 

privileged youth are at risk for a range of negative outcomes related to stress, including 

social-emotional difficulties, behaviour problems, and poor academic performance. 

Mindfulness-based approaches may improve adjustment among chronically stressed 

and disadvantaged youth by enhancing self-regulatory capacities (Mendelson et al., 
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2010). A RCT was designed to assess the effect of the MBSR program for adolescents. 

MBSR group showed a higher percentage of diagnostic improvement over the 5-month 

study period and significant increases in global assessment of functioning scores 

relative to controls, as rated by condition-naïve clinicians (Biegel, Brown, Shapiro & 

Schubert, 2009).
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4. AIM AND OBJECTIVES

4.1 AIM

To evaluate the relationship and effect of Yoga on Working Memory in Adolescents 

4.2 OBJECTIVES

1. To establish normative data for working memory task in Indian adolescences.

1.1 To demonstrate normative data for the verbal and non-verbal memory task in 

Indian adolescents.

2. To explore the relationship between yoga related psychological states and working 

memory in healthy adolescents.

2.1 To explore the relationship between state mindfulness and spatial memory in 

healthy adolescents.

2.2 To understand the relationship between state anxiety and spatial memory in 

healthy adolescents.

3. To evaluate the effect of intense yoga based personality development program on 

psychological domains and working memory in healthy adolescents.

3.1 To assess the effect of intense yoga based personality development program on 

dispositional mindfulness in healthy adolescents.

3.2 To evaluate the effect of intense yoga based personality development program 

on state mindfulness in healthy adolescents.

3.3 To assess the effect of intense yoga based personality development program on 

state anxiety in healthy adolescents.

3.4 To estimate the effect of yoga based personality development program on 

spatial memory in healthy adolescents.
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4. To examine the immediate effect of cyclic meditation on working memory and 

psychological states in healthy adolescents.

4.1 To examine the immediate effect of cyclic meditation on verbal and non-

verbal memory in healthy adolescents.

4.2 To investigate the immediate effect of cyclic meditation on state anxiety in 

healthy adolescents.

4.3 RESEARCH QUESTION AND HYPOTHESES

The following research questions and hypotheses were addressed through four different 

studies:

Research Question 1: What is the relationship between psychological states and 

working memory in adolescents?

Hypothesis 1: Higher levels of state mindfulness will be positively related to 

working memory.

Hypothesis 2: Higher levels of state anxiety will be negatively related to working 

memory.

Research Question 2: What is the effect of intense yoga based personality development 

program on psychological domains and spatial memory in healthy adolescents?

Hypothesis 3: Intense yoga based personality development program may 

enhance spatial memory in healthy adolescents.

Hypothesis 4: Intense yoga based personality development program may 

improve dispositional mindfulness in healthy adolescents.

Hypothesis 5: Intense yoga based personality development program may 

increase state mindfulness in healthy adolescents.
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Hypothesis 6: Intense yoga based personality development program may reduce 

state anxiety in healthy adolescents.

Research Question 3: What is the immediate effect of cyclic meditation on state anxiety 

and working memory in adolescents?

Hypothesis 7: Immediate effect of cyclic meditation may enhance verbal and 

non-verbal memory in healthy adolescents.

Hypothesis 8: Immediate effect of cyclic meditation may reduce state anxiety in 

healthy adolescents.

4.4 DEFINITIONS OF KEY TERMS

Definitions of terms are provided below to clarify the purpose of this study:

 Mindfulness is conceptualized as a state of attentiveness to present events and 

experiences that are unmediated by discursive or discriminating cognition (Brown 

& Ryan, 2003; Brown, Ryan & Creswell, 2007). For the purposes of this study, 

state mindfulness was operationalized through total scores obtained on the 

Mindfulness Attention Awareness Scale developed by Brown & Ryan (2003). 

Further dispositional mindfulness was operationalized through total scores 

obtained on the Child and Adolescent Mindfulness Measure (CAMM) developed 

by Greco, Baer, & Smith (2011).

 Working Memory (WM) is conceptualized a limited capacity system serving to 

keep “active” a limited amount of information for a brief period of time, and then 

to operate on it (Teixeira, Zachi, Roque, Taub & Ventura, 2011), has also been 

conceptualized as a component of higher-order cognitive processes (Engle, 2002). 

For the current study, multidimensional assessments of working memory, all 
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domains verbal, non-verbal and spatial measures were administered to understand 

the working memory. Various tools like visual memory task, spatial memory task 

(Baddeley, 1993) and Corsi Block-Tapping Task (Kessels et al, 2000) were used to 

operationalize working memory.

 State Anxiety (a temporary condition experienced in specific situations) refers to 

transitory unpleasant feelings of apprehension, tension, nervousness or worry, 

often accompanied by activation of the autonomic nervous system; it reflects how 

threatening a person perceives his environment to be. For the purposes of this 

study, state mindfulness was operationalized through total scores obtained on the 

State Anxiety Inventory & State Anxiety Inventory short form developed by 

Spielberger (1977).

 Yoga is defined as various component (Nagendra, 2010) such as äsana (seat or 

meditative posture), präëäyäma (regulation of breath), pratyähära (withdrawing 

the mind from the objects of sense experiences), dhäraëa (confinement of the mind 

to one point or one object or one area) and dhyäna (relaxed dwelling of the mind in 

a single thought with awareness while practicing unbroken concentration). Further 

practice of yoga involves ethical principles of self restraints (Yama) and 

observances (Niyama). 

 Cyclic Meditation (CM) is a 'moving meditation', which combines the practice of 

yoga postures interspersed with relaxation techniques. The objective of CM is to 

calm down the mind through a cyclic of awareness. The core principle of CM is 

when mind loses its awareness (laya) and enters into a sleepy state, stimulate 

(Sambodhayet) and awaken it. Do it again and again till mind reaches a state of 
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poise and calmness with present moment awareness (Nagendra & Nagarathna, 

1997).

 Adolescence transitional phase of growth and development between childhood and

adulthood. The World Health Organization (WHO) defines an adolescent as any

person between ages 10 and 19. The biological determinants of adolescence are

fairly universal; however, the duration and defining characteristics of this period

may vary across time, cultures, and socioeconomic situations.
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5. METHODS

5.1 PARTICIPANTS

5.1.1 Source of subject

Participants were healthy school adolescents who attended Yoga based Personality 

Development Camp (YPDC) in summer holidays in the serene campus of S-VYASA 

Yoga University, Bangalore. Participants' age ranged from 12 to 16 years were 

included.

5.1.2 Sample size

On the conservative side, considering a moderate effects size, according to Cohen 

(1988), sample sizes were calculated for all the studies. For correlational study (effect 

size = 0.3), required sample size was calculated as 138, and for the experimental design 

(effect size = 0.5), the required sample size was calculated as 54. For all the above 

calculations, G*Power 3.0 was used, and alpha was fixed at 0.05, power at 0.95, and 

assuming two tailed condition. 

5.1.3 Inclusion Criteria

 Normal health status

 Both genders

 Normal or corrected to normal vision

 Proficiency in English 

 Age ranging 12 to 16

5.1.4 Exclusion criteria

 Major disability

 History of neurological disorder
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 History of  psychiatric disturbance 

 Undergoing any medication.

5.1.5 Ethical consideration

Signed informed consent was obtained from the parent or guardian of the child at the 

time of registration, after they had read the proposal that involves non invasive data 

collection methods and risks free intervention. All procedures were reviewed and 

accepted by the institutional ethical committee of S-VYASA University. The 

adolescents were explained in detail about the nature of the study and the voluntary 

nature of participation and were not provided with any incentives for their participation.

5.2 DESIGN AND PROCEDURE

The research design was novel in incorporating different research methods such as 

Correlational, Pre-Post and Self as Control experimental designs. To establishing the 

normative data for working memory test as well as cross-section design to understand 

the relation between mindfulness and working memory, assessment was conducted on 

the initial day. Moreover, for experimental study data to evaluate the effect of yoga was 

assessed on the first and tenth day of the YPDC. Further for self as control design to

evaluate the immediate effect of CM on working memory and state anxiety was 

collected on 9th and 10th day of YPDC. Detail descriptions of the designs are depicted 

in the following diagram. The participants were given training for the practice of both 

CM and SR for 8 days for self as control. They were assessed before and after equal 

duration of both CM and SR. The assessments were taken on two consecutive days, on 

day 9 and 10. The subjects were randomly assigned into two groups equally. Subjects 

were tested on the state anxiety and working memory immediately before and after a 

session of CM of 22:30 minute duration on one of the days, and immediately before 
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and after an equal duration of SR on the other day. The first group performed CM on 

day 9 and SR on day 10, and the second group with the order reversed.

Figure-5.2a:  Design of the Study

Figure-5.2b:  Time allocation within sessions for self as control design.

   Pre During Post

PRE
YOGA BASED PERSONALITY DEVELOPMENT 

CAMP (YPDC)
SR CM

Day-1 Day-2 Day-3 Day-4 Day-5 Day-6 Day-7 Day-8 Day-9 Day-10

CYCLIC MEDITATION & SUPINE REST CM SR

YOGA BASED PERSONALITY DEVELOPMENT 

CAMP (YPDC)
POST

Assessments22;30 min - CMAssessments

Assessments22:30 min - SRAssessments
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Figure-5.2c: Pictorial representation of the Designs

Spatial
Memory

Non-Verbal
Memory

Verbal
Memory

WORKING
MEMORY

Cross Sectional 
Design (n=167)

Variables:
 State Mindfulness
 State Anxiety
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Experimental Design
10days PDC (n=91)

Variables:
 State Mindfulness
 Trait Mindfulness
 State Anxiety
 Corsi Forward
 Corsi Backward

Mechanism Design
State Anxiety

(n=60)

Self as Control Design 
Cyclic Meditation

(n=113)

Baseline Study
(n=201)
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5.3 INTERVENTION 

5.3.1 Yoga based Personality Development Program

Yoga based Personality development camp (YPDC) consisted of training in different 

yoga based techniques (Telles, Hanumanthaiah, Nagarathna, & Nagendra, 1993) for 

approximately eight hours a day, for 10 days. It included specialized yoga module for 

overall personality development such as yogasanas, breathing practices, eye-cleansing 

techniques, meditation, emotional culturing sessions, Vedic chanting, and yogic games. 

Further, the training also included guided relaxation and Cyclic Meditation (CM).

(Deatiled YPDC program given in Appendix - 2)

5.3.2 Experimental session - Cyclic Meditation (CM)

Subjects were instructed to keep their eyes closed throughout the practice during CM 

and SR. CM used pre-recorded instructions, which emphasized the need to carry out the 

practice slowly, with awareness and relaxation. Practice starts with subjects lying on 

their back in supine (Çaväsana) and consists of the following sequence: 

Chanting of a verse from the Muëòükya Upaniñat (Chinmayananda, 1984)(0:40 min); 

Isometric contraction of the muscles of the body ending with supine rest (1:00 min); 

Slowly getting up by shifting the body to the left side and standing at ease (Täòäsana), 

‘balancing’ the weight on both feet, called centering (2:00 min); The first standing 

lateral bending posture, towards the right side (Ardha kaöi cakräsana) (1:20 min);

Täòäsana (1:10 min) with instructions about relaxation and awareness; Ardhakaöi

cakräsana bending toward the left side (1:20 min); Täòäsanaas previously (1:10 min); 

Forward bending (Päda hastäsana,) (1:20 min); Täòäsana as previously (1:10 min); 

Backward bending (Ardha cakräsana,) (1:20 min); Slowly coming down into the supine 
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posture (Çaväsana) with instructions to relax different parts of the body in sequence 

(10:00 min). All postures are practiced slowly, with instructions to be aware of all felt 

sensations. Total duration of practice is 22: 30 minutes all postures are practiced 

slowly, with instructions to be aware of all the felt sensations (Balaram & Nagendra, 

2010). Total duration of practice is 22.30 minutes. (Deatiled CM practice is given in 

Appendix - 3)

5.3.3 Control Session - Supine Rest (SR)

During SR session, participants were asked to relax in the corpse posture (Çaväsana). In 

Çaväsana participants had been lying flat on the floor with their legs to one side, arms 

away from the sides of the body, palms facing upwards and with the eyes closed.  This 

control session was also for the equivalent duration, i.e., 22:30 min. (Manjunath &

Telles, 2004). During the training, participants had been given instruction to attempt to 

continue relaxation while being aware of body sensations during Çaväsana

(Subramanya & Telles, 2010). This is a standard yoga posture, intended for relaxation 

(Muktibodhananda, 1985).

5.4 ASSESSMENT

5.4.1 Rationale for choosing these tools

One of the objectives of yoga practices is to enhance the mindfulness. The concept 

mindfulness and the practice employed to develop mindfulness have in recent years 

come into view as one of the main focus of study within the positive psychology 

movement. Mindfulness is conceptualized as a state of attentiveness to present events 

and experiences that is unmediated by discriminating cognition (Brown, Ryan, & 

Creswell, 2007). The study demonstrated that mindfulness brings about various positive 
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psychological effects, emotional reactivity, self regulation and antidotes against 

common forms of psychological distress (Keng, Smoski & Robins, 2011; Hayes & 

Feldman, 2004). Mindfulness is described as a state or trait in which an individual 

becomes increasingly aware and attentive in the moment. Initial researches on 

mindfulness-based programs were for adults, more recent focus has been on the well-

being of children’s and adolescents; as a result, mindfulness based actives in schools is 

becoming prevalent and popular. Schools-based mindfulness intervention has reported 

promising evidence of its acceptability, evidence of its impact on depressive symptoms, 

efficacy in reducing stress and bolstering well-being (Kuyken et al., 2013).

The human brain appears to have a synchronized system that directs Working memory 

is a limited capacity system serving to keep “active” a limited amount of information 

for a brief period of time, and then to operate on it (Teixeira, Zachi, Roque, Taub & 

Ventura, 2011), has also been conceptualized as a component of higher-order cognitive 

processes (Engle 2002). The majority of mental health disorder encompasses the 

influence of anxiety level (Kessler et al., 2009). Anxiety can be due to distraction, 

disruption, and incapacity, which in turn declines cognitive performance (Vytal, 

Cornwell, Arkin & Grillon, 2012). Anxiety evokes several distinct emotional, 

cognitive, and perceptual realms (Dvorak-Bertsch, Curtin, Rubinstein & Newman, 

2007). Previous reports have shown, resources for the executive process of working 

memory engages in anxious thought and limits the resources committed to working 

memory (Vytal et al., 2012& Dvorak-Bertsch et al., 2007).

5.4.2 Anxiety Assessment

The state-trait anxiety inventory (STAI) consists of two questionnaires of 20 items each

(Spielberger, 1983). The first questionnaire measures state anxiety (how one feels at the
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moment); the second, trait anxiety (how one generally feels). Standardized and Short-

Form (SF) of state anxiety has been used for this study (Marteau & Bekker, 1992).

STAI-SF consists of six items assessing the extent to which patients feel such as calm,

tense, upset, relaxed, content and worried on a 4-point scale ranging from not at all to

very much. Items consist of equal numbers of the anxiety-present and anxiety-absent.

Few items are scored in reverse order to avoid a response bias. The items were summed

to produce a total score in which higher scores are related to greater anxiety. Further 

standard and SF of state anxiety have demonstrated good reliability coefficient to 0.80 

and 0.82. (A sample sheet of STAI & STAI-SF given in Appendix - 4&5)

5.4.3 State Mindful Attention Awareness Scale (SMAAS)

The SMAAS is a valid tool for measuring state mindfulness (Brown, & Ryan, 2003). 

The scale is designed to assess the short-term or current expression of a core 

characteristic of mindfulness; this is a receptive state of mind and sensitive awareness 

of observing the present moment. The SMAAS draws items from the trait form of the 

MAAS (e.g., "I'm finding it difficult to stay focused on what's happening in the 

present"). SMAAS has shown excellent psychometric properties (Cronbach's alpha = 

0.92). (A sample copy of SMAAS given in Appendix - 6)

5.4.4 Child and Adolescent Mindfulness Measure (CAMM)

The CAMM (Greco, Baer, & Smith, 2011) was administered to evaluate the 

mindfulness. The CAMM is a 10-item measure of mindfulness and assesses the degree 

to which children and adolescents observe internal experiences, act with awareness, and 

accept internal experiences without judging them. Respondents were asked to indicate 

how true each item reflected their experience using a 5-point scale ranging from 0 

(Never true) to 4 (Always true). All items in this scale described actions contrary to a 
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mindfulness perspective therefore all items were reverse scored. A total mindfulness 

score was generated by summing the total items. Higher scores indicate higher levels of 

mindfulness. The CAMM demonstrates good internal consistency, with Cronbach’s 

alpha = 0.87. (A sample sheet of CAMM givne in Appendix - 7)

5.4.5 Verbal and Non-Verbal Memory

The test stimuli were projected on a screen for 10 seconds each allowing participants to 

memorize. After the ten different slides had been shown, a mathematical problem (e.g., 

7 minus 4 plus 9 minus 3 plus 6 minus 5 minus 8 plus 2) was shown on the screen. 

Immediately after this, the subjects were asked to recall and write-down (or Non-Verbal 

Memory, to draw) within 60 sec the 10-test items which had been shown to them. 

Further, to test verbal memory, standard nonsense syllables of three letters, e.g., LYB, 

were selected from a prepared list (Baddeley, 1993). Non-verbal Memory test consisted 

of ten simple stroke drawings. Geometrical or other shapes which could be described 

verbally, e.g., square or a circle had not been used. The drawings were very simple and 

easy to reproduce. Correct response for both verbal and non-verbal tests had been 

scored as ‘1’ while incorrect one as a ‘0’. During the assessment, subjects were asked to 

sit erect in the floor, with participants approximately a meter apart to avoid distraction. 

Four different sets of 10-nonsense syllables have presented on before and after each 

session (experimental and control). As described for verbal Working Memory, there 

were four separate, similar sets of 10-line drawings each for before and after each 

session. Intervention sessions and assessments were done as groups by yoga therapist 

and trained assistants in the neuropsychological testing laboratory (A sample content of 

VM and NVM is given in Appendix - 8).
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5.4.6 Corsi Block-Tapping Task

The Corsi Block-Tapping task is a measure of visuo-spatial working memory (Kessels 

et al, 2000). A digital version of the task was used. The Corsi Block task was 

programmed presented by the INQUISIT Millisecond software package (Inquisit 3, 

2012) on a Dell computer, 17-inch colour monitor. For each trial, nine randomly 

arranged blue squares were shown on the screen. Each trial consisted of a sequence of 

blocks that light up one block per second. Adolescents were instructed to remember the 

sequence. Once a sequence had finished, participants reproduce the sequence, by 

clicking those blocks in the same order for corsi forward recall, while they have to 

reproduce the order in reverse for corsi backward. Two trials of each sequence length 

were shown, and sequences gradually increased in length from two to nine blocks. If 

participants correctly reproduced at least one of the trials of the same sequence length, 

then the sequence length was increased by one. The task continued until both trials of 

the same sequence-length were incorrect, or participants completed trials with the 

largest sequence. We recorded the number of the longest sequence remembered as 

Block Span and number of correct sequence as total correct (Teixeira, Zachi, Roque, 

Taub, & Ventura, 2011) (A sample image of Corsi Block-Tapping Task is given in 

Appendix-9).

5.5 DATA EXTRACTION AND ANALYSIS

The data were collected using self-reported questionnaire and computers. All statistical 

analyses were performed using the Statistical Package for Social Sciences (version 

16.0). Correlation, Independent-samples t-tests and Paired sample t-tests, procedures 

were used for statistical analyses.
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5.5.1 State anxiety

Items consist of equal numbers of the anxiety-present and anxiety-absent. Few items

are scored in reverse order to avoid a response bias. The items were summed to produce

a total score in which higher scores are related to greater anxiety

5.5.2 State Mindfulness

To have high scores reflect higher state mindfulness, reverse score all items then 

average all 5 values.

5.5.3 CAMM

Items in this scale described actions contrary to a mindfulness perspective therefore all 

items were reverse scored. A total mindfulness score was generated by summing the 

total items.

5.5.4 Verbal and Non-Verbal Memory

Correct response for both verbal and non-verbal tests had been scored as ‘1’ while 

incorrect one as a ‘0’. The items were summed to produce a total score on verbal and 

non-verbal tests. Higher scores are related to verbal and non-verbal.

5.5.5 Corsi Block-Tapping Task

The number of the longest sequence remembered as Block Span and number of correct 

sequence as total correct (Teixeira, Zachi, Roque, Taub, & Ventura, 2011).
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6. RESULTS

6.1 NORMATIVE DATA FOR VERBAL AND NON-VERBAL 

MEMORY SCORES 

Study assessed verbal and non-verbal memory normative data on healthy 

adolescences, has shown girls scored slight higher scores in verbal and non verbal 

memory, especially in the lower age range. There was also a linear trend in verbal 

and non-verbal memory; however nonverbal memory seems to be slightly higher. 

Independent sample t-test showed no significant gender difference. 

Table 6.1a: Gender and Age wise descriptive statistics for Verbal and Non-verbal 

Memory

n Age Gender Verbal 
Memory

Non-verbal 
Memory

42 13 F 5.86±1.42 6.86±1.59

21 14 F 6.19±1.36 7.38±1.50

33 15 F 6.27±1.64 7.82±1.31

10 16 F 6.6±1.58 7.1±1.79

30 13 M 5.80±1.03 6.83±1.68

33 14 M 6.09±1.10 6.61±1.46

21 15 M 6.81±0.93 6.67±1.43

11 16 M 6.55±1.21 7.36±1.43

Study-1 assessed verbal and non verbal memory of the participants. Table 6.1a shows 

gender and age wise descriptive statistics for verbal and non-verbal memory. Girlss 

have shown little higher scores in verbal and non verbal memory, especially in the 

lower age range (Table-6.1a). There was also a linear trend in verbal and non-verbal 

memory; however nonverbal memory seems to be slightly higher.
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Table 6.1b: Gender wise descriptive statistics for Verbal and Non-Verbal memory

n Gender Verbal 
Memory

Non verbal 
Memory

106 F 6.12±1.50 7.28±1.54

95 M 4.95±6.21 5.95±6.78

6.2 RELATIONSHIP BETWEEN SPATIAL MEMORY AND STATE 

MINDFULNESS

Descriptive statistics for all three variables and demographic details are presented 

in Table-6.2a. Correlations with State Mindfulness are reported in Table 6.2b.

State mindfulness has shown a large inverse and significant correlation with the 

State anxiety (r=-0.49, p<0.01) and a large positive and significant correlation with 

the Corsi forward (Forward Corrected r=0.35, p<0.01, forward block span r=0.31, 

p<0.01 and forward total score r=0.33, p<0.01). Further state mindfulness had 

significant positive correlation with Corsi backward (backward corrected r=0.26, 

p<0.01, backward block span r=0.26, p<0.01 and backward total score r=0.28, 

p<0.01). Furthermore, state anxiety scores were inverse and significant correlation 

with the Corsi forward (forward corrected r=0.20, p<0.01, forward block span 

r=0.20, p<0.01 and forward block span r=0.19, p<0.01) and Corsi backward 

(Backward Corrected r=0.21, p<0.01, Backward Blockspan r=0.19, p<0.05 and 

Backward total score r=0.20, p<0.01).

Table-6.2a: Descriptive statistics for all three variables and 

Demographic details (N=167)

Variable Mean SD Range

Age 13.98 1.03 12 - 16

State Mindfulness 4.34 1.16 1.2 - 6

State Anxiety 12.57 3.69 6 - 21
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Corsi Forward Correct 7.57 1.63 2 - 13

Corsi Forward Block Span 5.29 0.91 3 - 8

Corsi Backward Correct 7.53 1.84 2 - 11

Corsi Backward Block Span 5.44 1.00 2 - 8

Table-6.2b: Correlation Matrix for State Mindfulness, State Anxiety and Working 

Memory (N=167)

Variable
State 

Mindfulness

State 

Anxiety

Corsi 

Forward 

Correct

Corsi 

Forward 

Block 

Span

Corsi 

Forward 

Total 

Score

Corsi 

Backward 

Correct

Corsi 

Backward 

Block 

Span

State Anxiety -.493**

Corsi Forward 

Correct
.353** -.204**

Corsi Forward 

Block Span
.305** -.201** .854**

Corsi Forward 

Total Score
.327** -.186* .952** .950**

Corsi Backward 

Correct
.264** -.207** .471** .454** .452**

Corsi Backward 

Block Span
.259** -.193* .449** .402** .407** .859**

Corsi Backward 

Total Score
.275** -.204** .471** .448** .451** .968** .930**

6.3 THE EFFECT OF YOGA BASED PERSONALITY

DEVELOPMENT CAMP ON SPATIAL MEMORY AND 

PSYCHOLOGICAL STATES

Study had shown a significant improvement in the scores of Corsi Forward Correct 

(p=0.002), Corsi Forward Block Span (p<0.001), Corsi Forward Total Score 

(p<0.001), Corsi Backward Correct (p=0.036), Corsi Backward Block Span
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(p=0.026), Corsi Backward Total Score (p=0.025. Further significant enhancement 

of State Mindfulness (p=0.012), and dispositional mindfulness (p=0.013) following 

intervention. Furthermore, there was a significant reduction in State Anxiety 

(p=0.001) following 10 days of yoga based personality development camp.

Table-6.3: Pre-Post of 10 days Yoga Intervention: Corsi Block-Tapping Task, 

Child and Adolescent Mindfulness Measure, State-Trait Anxiety, State 

Mindfulness (mean ± standard deviation) (N=91)

Variables
Pre Post

P

% 

ChgangeMean±SD Mean±SD

Corsi Forward Correct 7.35±1.93 7.99±2.16 0.002 8.67

Corsi Forward Block Span 5.14±1.11 5.57±1.28 0.001 8.33

Corsi Forward Total Score 39.71±16.48 47.08±21.41 <0.001 18.54

Corsi Backward Correct 7.12±2.33 7.57±2.1 0.036 6.33

Corsi Backward Block Span 5.19±1.5 5.52±1.28 0.026 6.36

Corsi Backward Total Score 40.18±16.83 44.12±17.36 0.025 9.82

State Mindfulness 20.94±6.47 22.4±6.02 0.012 6.96

CAMM 25.85±4.38 26.87±4.27 0.013 3.98

STAISF 12.52±3.95 11.09±3.75 <0.001 11.46

CAMM: Child and Adolescent Mindfulness Measure; STAISF: State-Anxiety Inventory Short Form

Figure-6.3a : Pre-Post data of Corsi Block-Tapping Task  (Forward) 
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CF - Corsi Forward Correct, CBSF - Corsi Forward Block Span, CFT - Corsi Forward Total Score

Figure-6.3b : : Pre-Post data of Corsi Block-Tapping Task  (Backward)

CB - Corsi Backward Correct, CBSF - Corsi Backward Block Span, CBT - Corsi Backward Total Score

Figure-6.3c : Pre-Post data of Mindfulness, CAMM and STAI 
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CAMM: Child and Adolescent Mindfulness Measure; STAISF: State-Anxiety Inventory Short Form

6.4 IMMEDIATE EFFECT OF CYCLIC MEDITATION (CM) AND 

SUPINE REST (SR) ON WORKING MEMORY

The two sessions (CM and SR) showed no significant difference in their baseline 

mean (p=0.790 in verbal memory and p=0.996 in non-verbal memory, paired 

sample t-tests). Both sessions showed a non-significant difference in their post 

mean score (p=0.722 in verbal memory and p=0.489 in non-verbal Memory, paired 

sample t-tests). CM session showed significant increase in non-verbal memory 

score from 6.18 to 7.42 (p< 0.001, paired sample t-tests). The SR session showed a 

non-significant change in non-verbal memory scores from 6.19 to 7.29 (p< 0.001, 

paired sample t-tests). 

Table-6.4: Verbal and Non-Verbal Memory scores of Cyclic Meditation (CM) and 

Supine Rest (SR) (mean ± standard deviation)

Cyclic Meditation Supine Rest

Variable Pre Post
% 

change

p 

value
Pre Post

% 

change

p 

value

Total

(113)

VM
7.27 

± 1.97

7.42 

± 1.80 
2.06 .245

7.21

± 1.94

7.34

± 1.99 
1.80 .430

NVM 6.18 7.42 20.06 <0.001*** 6.19 7.29 17.77 <0.001***
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± 2.33 ± 1.76  ± 2.13 ± 1.73 

Boys

(74)

VM
7.22 

± 1.90

7.41 

± 1.71 
2.63 .225

7.03

± 1.97

7.08

± 1.92 
0.71 .789

NVM
5.81 

± 2.36

7.30 

± 1.76 
25.65 <0.001***

6.11

± 2.30

7.20 

± 1.65 
17.84 <0.001***

Girls

(39)

VM
7.38 

± 2.12

7.44 

± 1.97 
0.81 .793

7.56

± 1.85

7.82 

± 2.02 
3.44 .303

NVM
6.87 

± 2.13

7.64

± 1.75 
11.21 .023*

6.33

± 1.78

7.46 

± 1.88 
17.85 .001***

***p< 0.001, **p< 0.01, * p< 0.05 paired sample t-tests, Post scores compared with respective Pre 
scores; VM= verbal memory; NVM= Non-Verbal Memory

On boys group sub analysis, CM session showed a significant increase in the non-

verbal memory score from 5.81 to 7.30 (p<0.001, paired sample t-tests). The SR 

session also showed a significant increase in the non-verbal Memory score from 

6.11 to 7.20 (p<0.001, paired sample t-tests). Further girls group sub analysis, CM 

session showed a significant increase in the non-verbal memory score from 6.87 to 

7.64 (p=0.023, paired sample t-tests). The SR session showed a significant change 

in non-verbal memory scores from 6.33 to 7.46 (p< 0.001, paired sample t-tests).

Figure-6.4a : Verbal Memory scores of Cyclic Meditation(CM) and Supine Rest 

(SR)
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Figure-6.4b : Non-Verbal Memory scores of Cyclic Meditation(CM) and Supine 

Rest (SR)

6.5  IMMEDIATE EFFECT OF CM SESSION ON STATE ANXIETY 

This Mechanism study evaluated the CM session showed a significant reduction in the 

STAI score from 38.90 to 37.24 (p= 0.016, paired sample t-tests). The SR session 

showed a non-significant reduction in the STAI score from 38.88 to 37.62 (p=0.073, 

paired sample t-tests). The two sessions showed no significant difference in their 

baseline mean (p=0.981, Independent t-tests) and also following CM and SR sessions 

(p= 0.705, Independent t-tests).

Table-6.5a: Age groups mean ± standard deviation, of boys and girls.

Mean ± SD N

Total 14.37±1.22 60

Boys 14.47±1.14 30

Girls 14.27±1.31 30
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Table-6.5b: State Anxiety Inventory of Cyclic Meditation (CM) and Supine Rest

(SR) (values are group mean ± standard deviation)

Cyclic Meditation Supine Rest

Gender n Pre Post
% 
change Pre Post

% 
change

Total 60 38.9±8.84 37.24±9.76*** -4.27 38.88±9.49 37.62±10.02 -3.24

Boys 30 40.09±9.59 39.73±9.6 -0.90 39.81±9.38 40.15±9.36 0.85

Girls 30 37.71±8.01 34.75±9.42**† -7.85 37.94±9.66 35.08±10.16*** -7.54

***p < 0.05, ** p < 0.01 student’s paired t-tests, Post scores compared with respective 
Pre scores.  †p < 0.05, Independent t-tests, Post score compared with Post score 
between gender (boys versus girls). 

Girls group: CM sessions showed a significant reduction in the STAI score from 37.71 

to 34.75 (p=0.01, paired-sample t-tests). The SR session showed a significant reduction 

in the STAI score from 37.94 to 35.08 (p=0.017, paired-sample t-tests). 

Boys group: CM sessions showed a non-significant reduction in the STAI score from 

40.09 to 39.73 (p=0.633, paired-sample t-tests). The SR session SR showed a non-

significant reduction in the STAI score from 39.81 to 40.15 (p=0.620, paired-sample 

t-tests). 

There was no significant gender difference of the mean before sessions of CM 

(p=0.301, Independent t-tests) and SR (p=0.451, Independent t-tests). However, there 

were significant difference in the mean score after session of CM (p=0.047, 

Independent t-tests) and SR (p=0.049, Independent t-tests).

The girls group had significantly higher reduction in STAI score as compared to boys

group in CM (p=0.049, Independent t-tests) and SR (p=0.019, Independent t-tests).
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Figure-6.5 : State Anxiety Inventory of Cyclic Meditation(CM) and Supine Rest 

(SR)
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7. DISCUSSIONS

7.1 SUMMARY

In this study, we have attempted to bring to the attention of yoga researchers, the 

relationship and effect of yoga based intervention on working memory. Result supports 

the need of yoga based intervention for enhancing working memory on adolescents. 

Current results were in line and supports emerging literature on yoga they are 

summarized as:

1. The significant positive relationship between state mindfulness and working 

memory confirmed our primary hypothesis. Further state anxiety has shown 

significant negative relationship between working memory. This study supports 

cultivating mindfulness as an effective and efficient technique for performance in 

a visual working memory (Vugt & Jha, 2011).

2. A single group pre - post design in shown significant enhancement of working 

memory and mindfulness. Further results shown significant  reduction in state 

anxiety, current study result are in line with previous studies on yoga reported 

enhanced cognitive functions in adolescents.

3. Immediate after Cyclic Meditation session, participants has shown a significant 

enhancement in spatial memory test scores. Study assessed the immediate effect 

of yoga based relaxation Cyclic Meditation and Supine Rest on recollection in a 

verbal and non-verbal memory test. Immediate after Cyclic Meditation session, 

participants has shown a significant enhancement in non-verbal memory test 

scores. Further study has shown a significant reduction in State Anxiety Scores 

following CM session.
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7.2 COMPARISON WITH PREVIOUS STUDY

To our knowledge, this is the first study to understand the relationship between state 

mindfulness and working memory in children. Mindfulness can be enhanced by 

training. Numerous studies have shown mindfulness-enhancing interventions reduce 

pathological mental and physical health symptoms across a wide variety of conditions 

and diseases. Further immediate after Cyclic Meditation session result was in line with 

earlier studies showed enhancement in delayed recall of spatial information following 

yoga-based breathing techniques (Naveen, Nagarathna, Nagendra, & Telles, 1997), 

Gurukula System of Education (Rangan et al., 2009) and 10 days intervention program 

(Manjunath & Telles, 2004). In the previous study with similar design has found 

different effects of cyclic meditation on different attention task with varying degree of 

changes. For example, the magnitude of change in (1) Six-Letter cancellation score was 

higher (Pradhan & Nagendra, 2010), (2) Digit letter substitution score was low 

following cyclic meditation compare to supine rest (Pradhan & Nagendra, 2009). 

Previous study in adult group with similar design showed higher magnitude of changes. 

This may be due to participants in the previous study who were highly experienced and 

well-trained in meditation, relaxation and different yoga techniques. They were 

residential students doing undergraduate and post-graduate yoga courses (Subramanya 

& Telles, 2009b).
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Table-7.2: Comparison with Previous studies (Baseline values)

Intervention VM
% 

Change 
VM

NVM
%  

Change 
NVM

Present Study
CM 7.27 2.06 6.18 20.06

SR 7.21 1.80 6.19 17.77

Manjunath, 2004(S1)

Yoga 4.20 19.05 4.00 42.50

FA 4.30 4.65 4.40 27.27

Control 3.90 12.82 3.90 10.26

Naveen,  1997(S2)

RN 3.80 21.05 3.10 90.32

LN 4.00 25.00 3.60 86.11

BN 2.90 31.03 3.30 78.79

BA 3.40 29.41 3.10 80.65

Control 3.50 25.71 3.40 26.47

Ghaligi, 2006(S3)
VCG 8.43 8.34

NCG 7.00 6.91

Kumaran, 2012(S4)
ERG 3.67 35.15 4.44 31.08

LRG 3.41 17.30 4.11 24.33

Joshi, 2008(S5)

RNB 4.53 13.25 5.67 18.69

LNB 4.67 -4.28 6.20 15.00

BA 3.37 32.64 5.20 3.85

Rangan, 2009(S6)
GES 6.60 27.27 4.67 58.46

MES 5.53 25.32 4.27 32.79

Khemka, 2012(S7)
KB 3.05 33.44 4.56 34.21

BA 3.67 -36.51 4.81 -16.84

ERG-Earliy Rising Group ; LRG-Late Rising Group;  VCG-Vedic Chanting Group; NCG-Non Chanting 

Group;  GES-Gurukula Education System;  MES-Modern Education System;  KB- Kapalabhati;  BA-

Breath Awareness;  RNS-Right Nostril Breathing;  LNB-Left Nostril Breathing;  BN-Both Nostril 

Breathing;  FA-Fine Arts; CM-Cyclic Meditation;  SR-Supine Rest; VM - Verbal Memory; NVM – Non-

Verbal Memory, S1 to S7 – Study1 to Study 7
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Figure-7.2a : Comparision with earlier studies on Verbal Memory 

Figure-7.2b : % Change comparision with earlier studies on Verbal Memory  
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Figure-7.2c : Comparision with earlier studies on Non-Verbal Memory (NVM) 

Figure-7.2d : % Change comparision with earlier studies on Non-Verbal Memory

(NVM)  
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7.3 POSSIBLE MECHANISM

Potential mechanisms by which state mindfulness benefit performance in a visual 

working memory may be positive emotional states through present movement 

awareness and reduced mind wandering among participants who were prone to 

distraction at testing (Mrazek et al, 2013). Mindfulness develops as a result of 

consistent practice or attempt of yoga practices. Possible mechanism of enhancement 

may be due to receptive attention to and awareness of present events and experience. 

The earlier investigation of meditation showed parasympathetic dominance (An, 

Kulkarni, Nagarathna, & Nagendra, 2010). The key components of CM are slow, 

smooth, effortless body movement with awareness and relaxation. The relaxation 

component of CM occurs at the end of last seven minutes, which may lead to lowering 

the sympathetic arousal and anxiety scores. These characteristics of CM may be 

contributing towards reducing the state of anxiety. Anxiety has key role to modulate 

the functioning of memory (Saltz, 1970). Reducing anxiety enhances the memory task 

performance (Pailoor & Telles, 2009). Current result has shown significant reduction in 

anxiety following CM. Hence enhancement in working memory can be attributed to 

reduction of anxious behavior.
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Figure-7.3 : Mechanism  of working memory
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8. APPRAISAL 

8.1 CONCLUSIONS

The current studies contributed to the literature in several ways. To date, mindfulness 

had not been studied as an element within the adolescents in Indian settings. This study 

highlighted the importance of examining yoga related constructs mindfulness and its 

application in mental health of adolescents. Results from this study offered initial 

information on the possible interaction between mindfulness and state anxiety in 

working memory. Further, results show promising immediate effects of yoga based 

relaxation technique on spatial and nonverbal working memory. Furthermore, results 

confirmed the effect of yoga on enhancing working memory and enhancement of 

mindfulness. Although the current study provides initial insight into the role of yoga in 

working memory further research is necessary to explore the applications.

8.2 STRENGTH

To our knowledge, this may be the first study on Indian adolescents to understand the 

relationship between mindfulness and working memory. As per our knowledge there is 

no previous reports specific to cyclic meditation on working memory in adolescences. 

Further current thesis explored various spectrum of working memory its relation and 

enhancement through yoga. Our study suggests that development of mindfulness and 

effect of yoga based intervention in younger populations and understanding possible 

mechanisms linking yoga and working memory may be a fruitful avenue for future 

research.

This pre-post design shown that yoga based intervention a potential benefits to enhance 

attention and memory on adolescent adolescents. These results make a contribution to 

the literature on improving adolescents’ attention within educational settings. The 
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techniques might serve as a cost-effective means to enhancing attention performance 

and accuracy on healthy adolescents

8.3 LIMITATIONS

Despite of these encouraging findings, there are important limitations that have to be 

considered. This was the general limitations for all the studies; participants were 

recruited from yoga camp, which could be a confounding variable, as the outcome 

variable might be influenced because of the motivation towards yoga practices. The 

sample included was healthy young adolescents in a yoga camp environment which 

may be difficult to generalize for all adolescents and adults.

1. The causal direction of this relation is uncertain in these studies due to cross-

sectional design. Further self-report measures may be compromised by response 

biases.

2. Current research sample were having an average working memory.

3. It should be noted that this experiment was pre-post design which has it on 

limitation on controlling the confounding variables (recreation activity, drama, 

games etc.,)

4. It is limited to self reported questionairs 

5. It was a self as control study design with convenient sampling, and the lasting 

effect of the intervention has not been assessed.   

8.4 APPLICATION OF THE STUDY

In conclusion, these data signify that 10days personality development camp of 

integrated yoga module enhance attention and memory which can potentially be 

implemented within an educational system.
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8.5 FUTURE STUDIES

Longitudinal and experimental studies on mindfulness training may provide causal 

relationships between mindfulness and working memory. Additional higher-order 

cognitive measures such as attentional control and self-regulation measures could also 

be considered in this line of research. Further, the generalizability of these results needs 

to be tested with randomized control trials. Future studies could be investigated on 

physiological variable viz., EEG, EMG activity, and Cortisol level, and hormonal 

activity. Prospect research incorporating different age group, different level of attention 

and with various assessment methods to capture changes including physiological 

performing the task and intervention may be looked forward to understand the 

underlying mechanism. Future studies should include adolescents with low working 

memory skills assess on measures of working memory, IQ and academic attainment 

before and after yoga based training.
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ABSTRACT



INTRODUCTION

The current education system’s focus has been on logical and scientific thinking right from the primary level. During this process, the vital part of education: detachment has been ignored. Concentration and detachment are the key processes of education for the comprehensive development of personality in the teenagers as per Swami Vivekananda. Yoga, an ancient science, in its original form consists of diverse practices, such as physical postures (äsanas), regulated breathing (präëayäma), meditation, understanding the spiritual basis of life and ethical practices. Recent studies have shown Yoga based add-on programs in Modern education, enhance psychological well-being.



LITERARY RESEARCH

In this chapter of literary research, attempts were made to understand prajïa (awareness), from ancient Indian scriptures. This chapter elucidates the role of prajïa in development of mind and its different aspects (antaùkaraëa), and removal of impurities (småtimala) leading to a state of mastery over the mind (sthithaprajïa sthithi). Relevant slokas are presented text-wise, and a coherent discussion has provided for the same. Finally, with the theoretical model which depicts the whole concept to understand the process of the cognitive refinement was summarized.



REVIEW OF SCIENTIFIC LITERATURE 

Review of scientific literature enumerates working memory, yoga, mindfulness and its relevance to adolescents. Evidence shows that working memory skills are closely linked to performance on scholastic tests. Further working memory is highly predictive measures of literacy, mathematics, and language comprehension. Yoga has been found to be beneficial for even mentally challenged and healthy adolescents on cognitive function. Cyclic Meditation (CM) is a unique practice which incorporates mind and body movements, along with awareness is a potential for prevention of clinical levels of psychopathology and improving overall psychological well-being in healthy individuals. Further mindfulness-based intervention has shown significant enhancement of mental health and well-being. More research is needed to understand the influence of yoga practices on the working memory in adolescents. Further to our knowledge outshoot of a yoga-based intervention, the mindfulness has not explored over working memory.



AIM

The primary aim was to explore the efficacy of yoga on working memory among adolescents.



OBJECTIVES

1. To establish normative data for working memory task in Indian adolescents.

2. To explore the relationship between yoga related psychological states and working memory in healthy adolescents.

3. To evaluate the effect of intense yoga based personality development program on psychological domains and working memory in healthy adolescents.

4. To examine the immediate outcome of cyclic meditation on working memory and state anxiety in healthy adolescents.



METHODS

SUBJECTS

The source of subjects was from Yoga based Personality Development Camps (YPDC) held at S-VYASA Yoga University and age range from 12 to 16.



DESIGNS

The research designs consisted of incorporating different research designs. To establish the normative data for working memory test and understand relationship between working memory, a cross-section design has been testified. A pre-post design used to evaluate the effect of yoga on the first and tenth day of the YPDC on working memory. Self as control design was executed to understand the immediate effect of CM on working memory and state anxiety.

INTERVENTIONS

Yoga based Personality development camp (YPDC) consisted of training in different yoga-based techniques for approximately eight hours a day, for ten days. It included specialized yoga module for overall personality development such as Yogäsanas, breathing practices, eye-cleansing techniques, meditation, emotional culturing sessions, Vedic chanting, and yogic games. Further, the training also included guided relaxation and Cyclic Meditation (CM).

CM is a unique practice which incorporates mind and body movements, along with awareness. CM is an effective training especially for novices has been scientifically evaluated to a greater extent. Cyclic meditation is a technique which combines "stimulating" and "calming" practices, based on a statement in ancient yoga texts suggesting that such a combination may be especially helpful to reach a state of mental equilibrium. 

ASSESSMENT TOOLS

Working memory consists of different domains such as Verbal, Non-Verbal and Spatial. Hence, multidimensional assessments of working memory were administered to understand all areas of working memory. Mindfulness has described as a state or trait in which an individual becomes increasingly aware and attentive at the moment, which can be enhanced through yoga practices. Further majority of cognitive functions were influenced due to anxiety level. Hence, State Anxiety Inventory, State Anxiety Inventory-Short Form, Child and Adolescent Mindfulness Measure, and State Mindful Attention Awareness Scale were used to understand the underlying process of effect of yoga practices on working memory.

DATA EXTRACTION AND ANALYSIS

The data were collected using self-reported questionnaire and computers based assessment. All statistical analyses were performed using Statistical Package for Social Sciences, SPSS (version 16.0). Correlation, Independent sample t-tests and Paired sample t-tests procedure, were used for statistical analyses.



RESULTS

1) 	The correlation between mindfulness and spatial memory was positive and significant. Further state anxiety has shown a significant negative relationship between spatial memory. State mindfulness had a positive and significant correlation with the Corsi forward (Forward Corrected r=.35, p<0.01 and forward block span r=.31, p<0.01).and Corsi backward (backward corrected r=0.26, p<0.01 and backward block span r=0.26, p<0.01). Further state mindfulness has an inverse and significant correlation with the State anxiety (r=−.49, p<0.01). Furthermore, state anxiety scores were inverse and significant relationship with the Corsi forward (forward corrected r=0.20, p<0.01 and forward block span r=0.20, p<0.01) and Corsi backward (Backward Corrected r=0.21, p<0.01 and Backward Block Span r=0.19, p<0.05).

2) 	CM session showed a significant increase in non-verbal memory score by 20.06% whereas the Supine Rest (SR) session showed a significant change in non-verbal memory scores by 17.77%. Further subgroup analysis showed a significant increase in the non-verbal memory score by 25.65% following CM session and 17.84% in SR session in boys. Furthermore, result had shown a significant increase in the non-verbal memory score by 11.21% following CM session and 17.85% in SR session in girls. Verbal memory has shown non-significant change following both sessions and in the subgroup analysis.

3) 	CM session showed a significant reduction in the state anxiety score by 4.27% in the total group, whereas in girls sub-group 7.85%. SR session showed decrease in the State anxiety score by 3.24% in the total group, whereas in girls sub-group 7.54%. State anxiety has shown non-significant change following both sessions in boys.

4) 	A significant enhancement of spatial memory and mindfulness after intense ten days yoga program. Further state anxiety has reduced significantly following yoga-based intervention. There is a significant improvement in the scores of Corsi Forward Correct 8.67%, Corsi Forward Block Span 8.33%, Corsi Forward Total Score 18.54%, Corsi Backward Correct 6.33%, Corsi Backward Block Span 6.36%, Corsi Backward Total Score 9.82%. Further result has shown significant enhancement of State Mindfulness 6.96%, and dispositional mindfulness 3.98%. Furthermore, there was a significant reduction in State Anxiety 11.46% following 10 days of yoga based personality development camp.



CONCLUSIONS

This study offered initial information on the possible interaction between mindfulness and state anxiety in working memory. Further, results confirmed the effect of yoga on enhancing working memory and mindfulness. Furthermore, results have shown promising immediate effects of yoga based relaxation technique on state anxiety and non-verbal memory. Although the current study provides initial insight into the role of yoga in working memory, further research is necessary to explore the applications.
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[bookmark: _Toc372606767]1. INTRODUCTION

The current education system’s focus has been on logical and scientific thinking at the primary level. During this process, the vital part of education “detachment” is ignored (Nagendra & Mohan, 1998). Concentration and detachment are the fundamental processes of education for the comprehensive development of personality in the teenagers as per Swami Vivekananda. Yoga is an ancient Indian science which involves a conscious process to gain mastery over the involuntary system (Nagendra, 2002). Yoga in its original form consists of diverse practices, such as physical postures (äsanas), regulated breathing (präëayäma), meditation, understanding the spiritual basis of life and ethical practices (Nagendra & Nagarathna, 2003). In recent years, it has drawn attention of the people worldwide, because of its usefulness in enhancing mental health and well-being. Research has shown significant enhancement of physical fitness (Telles, Singh, Bhardwaj, Kumar, & Balkrishna, 2013), cognitive function (Sharma et al., 2014) and psychological well-being (Berger, Silver, & Stein, 2009) in a diverse population following the yoga-based intervention. Further, Yoga has shown as a preventive intervention (Tyagi & Cohen, 2014) as well as a means of improving teenagers’ bio-psycho-spiritual well-being (Berger et al., 2009; Noggle, Steiner, Minami, & Khalsa, 2012; Satin, Linden, & Millman, 2014 & Bussing, Hedtstuck, Khalsa, Ostermann, & Heusser, 2012) and cognitive function (Cavallera, Gatto, & Boari, 2014).

Most of the above studies have used a combination of different yoga techniques and also specific components of yoga such as äsana (Tran, Holly, Lashbrook, & Amsterdam, 2001), präëayäma (Sharma et al., 2014), meditation (Elder, Nidich, Moriarty, & Nidich, 2014) or sun salutation (Bhavanani, Udupa, Madanmohan, & Ravindra, 2011). Yoga based Gurukula Education System, has shown more effectiveness in increasing performance on visual and verbal memory in students when compared with the Modern Education System (Rangan, Nagendra, & Bhat, 2009). A recent study has shown add on Yoga in modern education helps students to improve resilience, mood, self-regulation skill pertaining to emotions and stress (Hagen & Nayar, 2014).

Meditation is the primary component of the yogic practice to fathom the realm of spiritual expansion (Nagendra, 2002). Meditation is a specific state of mind featured by deep relaxation, expansion, defocusing, alertness and effortlessness (Nagendra, 2002). The ancient yogic scriptures have prescribed different technique of meditation. Children are in the stages of development, and find it not easy to practice meditation that involve them to sit still or inhibits their natural inclination (Jeanne Ball, 2008). Attempts to settle a child through directing their attention to breathing, engaging in focusing, awareness of internal sensations, directing the attention to a mantra, keeping the eyes open to the gaze fixed on the object of meditation or inner silence strategies can instead cause strain and frustration for the exuberant, growing child. Further novice practitioners find it difficult to practice meditation due to two possible risks based on the quality of the mental state (Nagendra, 2010). Practitioners may find that they feel drowsy and fall asleep due to the tämasic nature of mind, while few practitioners may undergo restless due to räjasic state of mind. Solution for the this mental state has dealt with in the ancient Indian text, Mäëdükyakärika (Chinmayananda, 1984). Based on classical solution, S-VYASA University has developed a meditation technique (Nagendra & Nagarathna, 1997) called cyclic meditation (CM). CM is a 'moving meditation', which combines the practice of yoga postures interspersed with relaxation techniques. The objective of CM is to calm down the mind through a cyclic process of stimulation and relaxation along with awareness. The core principle of CM is when the mind loses its awareness (Laya) and enters into a sleepy state, stimulate (Sambodhayet) and awaken it. Do it again and again till mind reaches a state of poise and calmness with present moment awareness (Nagendra & Nagarathna, 1997). Scientific investigations documented that CM showed improvement in physiological (Sarang & Telles, 2006), psychological (Subramanya & Telles, 2009a), and neurophysiological variables (Subramanya & Telles, 2009b). Further school children underwent seven days CM training and found improvement in psychomotor performance (Pradhan & Nagendra, 2010, 2009).	Comment by S: Missing in the reference section	Comment by S: Missing in the reference section	Comment by S: Check the refferences

[bookmark: _GoBack]Working memory (WM) is an essential component of any cognitive tasks. WM is a dynamic variable and can be influenced easily by various external conditions and keeps on getting refined. CM as a particular process has been studied to find its effect on working memory. CM directly addresses the multiple distracters of a good working memory, by striking a calm and steady state of mind. This study presents the influence of CM on working memory, especially verbal, non-verbal, and spatial memory. 

[bookmark: _Toc372606765]NEED FOR THE STUDY

More research is desired to understand the influence of yoga practices on the core characteristics of the psycho-cognitive domains for development of successful management strategy of children mental health. Although, much of mindfulness research is in its early stages and focus was more on psychological well-being. Mindfulness has been shown to be an efficient means of reducing stress and improving emotional balance in research with adults. The greater part of this research has been carried out with adults; research is only beginning to examine the influence of mindfulness among adolescents (Frank, Jennings, & Greenberg, 2013). 

It is seen that -

1. Basic understanding of mindfulness as per yoga texts is not available in the literature.

2. One of the key domains of cognitive functions is memory, which plays a significant role in student’s academic excellence. The relationship between state mindfulness and working memory in adolescents. 

3. Mindfulness and meditation as presented in pätaïjala yoga sutras are well connected. But there was a dearth of scientific studies on the effect of meditation on psycho-cognitive functions. 

4. While Cyclic Mediation as one of the most effective meditation techniques derived from Mäëòükya Upaniñat Kärikä and its immediate effect of cyclic meditation has found a positive influence on cognitive functions and psychological states in adults (Subramanya & Telles, 2009c). But the immediate effect of CM on working memory scores and state anxiety on adolescent’s are not available. 




2. LITERARY RESEARCH



Western science has tried to fathom the working of mind from various dimensions; nonetheless culmination towards holistic understanding would happen with classical Indian thought, which emphasizes on consciousness-based paradigm than matter-based paradigm. Both the eastern and the western thoughts complement each other and therefore help in bringing out holistic understanding of nature and functioning of the mind and its cognitive processes (Nagendra, 2003). An amalgamation of eastern concepts would give deeper insights to understand the deep rooted human cognitive process. Modern science understands awareness as the contents of focused attention from sensory response, whereas ancient Indian thoughts has understood the spectrum of processes of basic pointed awareness to an expanded awareness or stabilized awareness. Overall, this literary review understands the spectrum of perceptual processes leading to sensory awareness (prajïa) to expanded awareness (stitha prajïa).

2.1 EARLIER INVESTIGATIONS 

		[bookmark: _Toc372606768]Author (Year)

		Summary



		Bhat, Telles and Nagendra (2013)

		Dhäraëä is associated with better attention, incidental learning, and better accuracy. Subjective assessment about the ability to follow guided instructions showed that dhäraëä is the most difficult state compared to the caïcalatä, ekägratä and dhyäna states.



		Pradhan and Nagendra (2011)

		The uninterrupted single thought when broken by other thought then it is called dhäraëä further its leads to Samädhi.



		Kumar, Telles and Nagendra  (2010)

		i) 	Attempted to summarize the work already done on mediation from text of ancient Indian lore. 

ii) 	Compiled authentic information on caïcalatä, ekägratä, dhäraëä and dhyäna from ancient literature.

ii) 	 Explored the concept of OM meditation from different classical & yogéc texts and the usefulness of above aspects in OM meditation



		Rangan, Bhatt and Nagendra

(2009)

		Gurukula Education System based curriculum includes various practices, which calm the mind and develop cognitive skills. It also indicated how the consciousness-based approach to education develops the overall personality more effectively than the matter-based approach.



		Pailoor, Telles and Nagendra

(2009)

		The cyclic meditation contains the intermittent cycles of dhäraëä (pointed awareness) and dhyäna (pervasive awareness) finally stabilizing in the effortless expansive meditative state



		Patil, Telles and Nagendra (2007)

		i) Compiled authentic information on meditation from classical yogic and spiritual literature.

ii) Studied the basic principles and theory of meditation based on traditional literature.

iii) Described in brief the different methods of meditation and commonalities between them.

iv) Defined and presented concept of a specific technique i.e., cyclic meditation.



		Manjunath, Telles and Nagendra (2005)

		Authors suggest that the spiritual growth should be the final goal of an individual. During these process different faculties such as perception, memory etc. has to be used optimally to hasten this process.







2.2 AIM OF LITERARY RESEARCH 

To understand the concept of mindfulness and its relation to awareness: sensory awareness (prajïa), higher states of awareness, expanded awareness (stithaprajïa) from the perspective of the ancient texts of yoga and spiritual lore. 

2.3 OBJECTIVES

Some of the most important objectives which were achieved are as follows: Using ancient texts of Yoga and Spiritual lore

i. [bookmark: _Toc372606770]To explain the levels of awareness from the outlook of classical texts.

ii. To enlist the quality of a person established in expanded awareness from the insight of ancient wisdom.

iii. To unearth the techniques for establishing in expanded awareness from the light of the ancient lore.

	

2.4 METHODOLOGY

In the initial stages, searches were carried out for the keyword related to awareness, expanded awareness and its process such as Caïcalatä, Ekägratä, Dhäraëä, Dhyäna, Småti, Samädhi, Prajïa, Stitha Prajïa from various scriptural texts. Multimedia e-book for ancient scriptures çästräëi, published by the Ramakrishna Mission Ashram was used for search (çästräëi, 2004). Çästräëi contains almost all the major ancient scriptures in original Sanskrit text, with a powerful search facility with Sanskrit typing and Sanskrit keyboard layout. We limited our search to classical yoga texts such as Pataïjali yoga süträs, Bhagavad Géta, Haöha Yoga Pradépikä, and Mahabharata. Further, search was expanded to seven major upaniñads viz, Kena Upaniñat, Kaöha Upaniñat, Muëòaka Upaniñat, Mäëòükya Upaniñat, Aitareya Upaniñat, Taittiréya Upaniñat, Praçna Upaniñat and Chändogya Upaniñat.



2.5 	DEVELOPMENT OF THEORETICAL MODEL: REFINEMENT OF ANTAÙKARAËA CATUSHTAYA AND UNFOLDMENT OF PRAJÏA LEADING TO STITHAPRAJÏA STHITHI. 

The model description of the process of antaùkaraëa catushtaya and unfoldment of prajïa leading to stithaprajïa sthithi has been depicted in the Figure.2.5. This model describes development of prajïa and refinement of småti mala, along with corresponding influences in pancha koça. Antaùkaraëa is the internal faculty which facilitates inner cognition. It is functionally classified as manas, chitta, buddhi, and ahaìkära. 

In order to bring out right knowledge, functioning of these facets of antaùkaraëa is very essential. The refinement of antaùkaraëa is also a function of systematic unfoldment of prajïa. As the quality and depth of prajïa enhance, unadulterated cognition also develops, which fecilitates in establishing stability in higher states of consciousness.

svaR{yevEtain à}anSy namxeyain-v<it,

Sarväëyevaitäniprajïänasyanämadheyäni-vanti 

(Aitereyoopaniñat 3.2)

All these mind, that is consciousness, perception, discrimination, intelligence, wisdom, insight, steadfastness thought, thoughtfulness, impulse, memory, conception, purpose, life, desire, control, all these, indeed, are names of intelligence.

Here we find a classification of various mental functions and different kinds of perception, conception, intuition, as well as feeling and will.
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à}aneÇae laek> à}a  àitóa à}an< äü, 

Prajïänetrolokaùprajïäpratiñöhäprajïäanaà brahma 

(Aitereyoopaniñat 3.3)

Five great elements namely, earth, air, ether, water, light, etc., are all are guided by intelligence. The support is intelligence; intelligence is said to be the basis of all existence and the final reality. 

We get information from all the sensory inputs, which bring information from the external environment. For further, processing, these sensory inputs undergo internal processing. The way they are processed in the presence of prajïa, leads to various experiences and thereby the structure and content of antaùkaraëa also undergoes a constant flux of change. 

ïÏavIyRSm&itsmaixà}apUvRk #tre;am!,

Çraddhävéryasmritisamädhiprajïäpürvaka itareñäm|

 (Pätaïjalayogasüträëi 1.20)

The concentration of the true spiritual aspirant is attained through faith, energy, recollectedness, absorption and illumination. 

Hierarchically, primitive functional aspect of mind is the state of caïcalatä, then sequentially, ekägratä, dhäraëä, dhyäna, samädhi, and ultimately leading to the establishment of equipoise state, called sthita prajïa sthithi.

tSysÝxaàaNtÉUim>à}a,

Tasyasaptadhäpräntabhümiùprajïä|

(Pätaïjalayogasüträëi 2.27)

The experiencer gains this knowledge in seven stages, advancing toward the highest.

In the state of caïcalatä, the antaùkaraëa is in the grossest form. Manas will be fluctuating dynamically. Buddhi will not be able to make sharp discrimination. Ahaìkära will also be highly grossified. This state is characterized by maximum Småti Mala or least Chitta Çuddhi. As a consequence of this stability of memory is quite poor. Buddhi and manas represent vijïänamaya koça and manomaya koça respectively. In caïcalatä state, there would be the dominance of manomaya koça activity than vijïänamaya koça. 

In ekägratä state, and in subsequent states of dhäraëä and dhyäna instability of manas, and buddhi, relatively reduces. As the random fluctuation reduces, stability of småti increases. Also the manomaya koça gets purified more and more as level of prajïa increases. This also facilitates cleansing of vijïänamaya koça. As a consequence discriminative power increases, and it fosters further development of right actions and that creates a strong impression of good deeds, which is considered as good småti, devoid of småti mala. 

tJJyaTà}alaek> ,

Tajjyätprajïälokaù | 

(Pätaïjalayogasüträëi 3.5)

Through mastery of Samyama comes the light of knowledge.

In Samadhi state, there is a sudden explosive expansion of prajïa, leading to a quantum jump in state of consciousness. Here also there are various levels of samädhi. As one progresses in higher stages of samädhi experience, proliferating scale cleansing happens in all the facets of the mind; manas become still and silent; budhi becomes unperturbed; chitta becomes devoid of mala, and ahaìkära loses its grossness and gradually dissolves and ultimately vanishes. Both manomaya koça and vijïänamaya koça becomes more expansive and lesser grosser. 

This leads to the state of sthitha prajïa sthithi. In this the småti mala is least and there is always the remembrance of that state of ultimate sat-chit-änanda. And at the stage of ultimate merging, there dissolves all the koça, and antaùkaraëa, like the salt doll, with all its identity intact, which goes to fathom the depth of the ocean, loses its individualized identity and becomes one with the ocean. 

The above model attempts to depict the evolution of antaùkaraëa as a function of increasing level of prajïa. The main highlighting concept is a gradual decrease in småti mala and corresponding increase in level of prajïa leading to the experience of higher states of consciousness and ultimately the highest merger state of sat-chit-änanda. In this ultimate state, there is no bondage of Koças, no bondage of antaùkaraëa. This is defined as the state of the highest realization giving infinite power infinite knowledge and infinite bliss. The model description of the process of antaùkaraëa catushtaya and unfoldment of prajïa leading to stitha prajïa sthithi has been depicted in the Fig.2.5. 



2.6 CONCLUSION

Level of awareness increases as småti mala reduces. As the internal impurities of antaùkaraëa are removed, ability to have the awareness without discontinuity becomes easy. Various aspects of a person who is established in that stitha prajïa sthithi, has been discussed and elaborated. As the level of awareness (prajïa) increases, person tends to be more established in the state of expanded awareness and he is called as jïané. Techniques to achieve the state of expanded awareness have been discussed. The key factor is to undo the impurities at all the levels of païca koça. Here the focus is given to the reduction in impurity of the mind, and most importantly related to the memory.

2.7 TEXTWISE PRESENTATION OF MODEL FROM ANCIENT SCRIPTURES

2.6.1 Jïänendriyäs

` AaPyayNtu mma¼ain vaKàa[í]u>ïaeÇmwae blimiNÔyai[ c svaRi[,sv¡ äüaEpin;d<ma=h< äü inrak…ya¡ ma ma äü inrakaraedinrakr[mSTvinrakr[< me=Stu,tdaTmin inrte y%pin;Tsu xmaRSte miy sNtu te miy sNtu, ` zaiNt> zaiNt> zaiNt>.

Om äpyäyantu mamäìgäni väkpräëaçcakñuù çrotramatho balmindriyäëi ca sarväëi| Sarvaà brahmaupniñadaà mä'haà brahma niräkuryäà mä mä brahma Niräkärodniräkaraëamastvniräkaraëaà me'stu| tadätmni nirate ya upaniñatsu Dharmäste myi santu te myi santu| om çäntiù çäntiù çäntiù||

(Kenopaniñat, Prathamo'dhyäyaù)

Harih Om! May my limbs, speech, eye, ear, strength and all my senses grow vigorous. All (everything) is Brahman of the Upanishads. May I never deny Brahman. May Brahman never spurn me? May there be no denial of Brahman. May there be no spurning by Brahman. Let all the virtues recited by the Upanishads repose in me delighting in the Ätman. May they in me repose!

yae va @tamev< vedaphTy paPmanmnNte SvgeR

laeke Jyeye àititóit àititóit. 9.

Yo vä etämevaà vedäpahatya päpmänamanante svarge

Loke jyeye prtitiñöhti prtitiñöhti||

(Kenopaniñat, Caturtho'dhyäyaù, Verse: 9)

He, who knows this thus, after having shaken off all sins, abides firmly seated in the endless, blissful and highest Brahman. He is established in Him.

#iNÔye_y> pra ýwaR AweR_yí pr< mn>,

mnsStu pra buiÏbuRÏeraTma mhaNpr>. 10.

Indriyebhyaù parä hyarthä arthebhyaçca paraà manaù|

Manasastu parä buddhirbuddherätmä mahänparaù|| 10||

(Kaöhopaniñat, Prathamaù Khanòaù, Tåtéyo'dhyäyaù, Verse: 10)   

Beyond the senses are the rudiments of objects, beyond these rudiments is the mind, beyond the mind is the intellect, and beyond the intellect is the great Self.

ta< yaegimit mNyNte iSwraimiNÔyxar[am!,

AàmÄStda -vit yaegae ih à-vaPyyaE. 11.

Täà yogmiti manyante sthirämindriyadhäraëäm|

Apramattastadä -vti yogo hi pra-väpyayau|| 11||

(Kaöhopaniñat, Dvitiyo Khanòaù, Tåtéyo'dhyäyaù, Verse: 11)   

The firm control of the senses, they regard as Yoga. At that time one gets careful, for Yoga is acquired and lost.

tejae h va %danStSmaÊpzaNtteja>,

pun-RvimiNÔyEmRnis sMpXymanE>. 9.

Tejo ha vä udänastasmädupaçäntatejäù|

Punar-vmindriyairmansi sampadhyamänaiù|| 9||

(Praçnopaniñat, Tåtéyaù Praçnaù, Verse:9)   

The external fire indeed is Udana. Therefore, he whose fire has gone out, enters another body with his senses absorbed in the mind.




2.7.2 Caïcalatä

yae=y< yaegSTvya àae> saMyen mxusUdn,

@tSyah< n pZyaim cÂlTvaiTSwit< iSwram!. 33.

Yo'yaà yogastvayä pro-ù sämyena madhusüdana|

Etasyähaà na paçyämi caïcalatvätsthitià sthiräm|| 33||

(Çrémadbhagavadgétä, Ñañöho'dhyäyaù, Verse: 33)   

This Yoga of equanimity taught by Thee, O Krishna, I do not see its steady continuance, because of restlessness (of the mind)!

cÂl< ih mn> k«:[ àmaiw blvdœ †Fm!,

tSyah< in¢h< mNye vayaeirv suÊ:krm!. 34.

Caïcalaà hi manaù kåñëa pramäthi balavad dåòham|

Tasyähaà nigrahaà manye väyoriva suduñkaram|| 34||

(Çrémadbhagavadgétä, Ñañöho'dhyäyaù, Verse: 34)   

The mind verily is restless, turbulent, strong and unyielding, O Krishna! I deem it as difficult to control as to control the wind.

rsSy mnsíEv cÂlTv< Sv-avt>,

rsae bÏae mnae bÏ< ik< n isÏ(it -Utle. 26.

Rasasya manasaçcaiva caïcalatvaà sva-ävataù|

Raso baddho mano baddhaà kià na siddhyti -ütale|| 26||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:26)

Mercury and mind are unstable by nature. By stabilizing (seizing or fixing) mercury and mind what cannot be perfected?




2.7.3 Ekägratä

svaRwRtEka¢tyae> ]yaedyaE icÄSy smaixpir[am>. 11.

Sarvärthataikägratayoù kñayodayau cittasya samädhipriëämaù|| 11||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:11)

The decrease of varying objectivesin the mento-emotional energyand the increase of the one aspect within it,is the change noticedin the practice of continuous effortless linking of the attentionto higher concentration forces, objects or persons.

tt> pun> zaNtaeidtaE tuLyàTyyaEicÄSyEka¢tapir[am>. 12.

Tataù punaù çäntoditau tulyapratyayau cittasyaikägratäpriëämaù|| 12||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:12)

Then again, when the mind’s content is the same as it was when it is subsiding and when it is emerging, that is the transformation called “having one aspect in front of, or before the attention”.

dezbNxiíÄSy xar[a. 1.

Deçabandhçcittasya dhäraëä|| 1||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Vibhuti Padaù, Verse 1)

Linking of the attention to a concentration force or person, involves a restricted location in the mento-emotional energy.

@ksmye cae-yanvxar[m!. 20.

Ekasamaye co-yänavadhäraëam|| 20||

(Haöha Yoga Pradépikä, Caturtho'dhyäya, Verse:20)

It cannot execute the focus of both at the same time.

2.7.4 Dhäraëä

ta< yaegimit mNyNte iSwraimiNÔyxar[am!,

AàmÄStda -vit yaegae ih à-vaPyyaE. 11.

Täà yogmiti manyante sthirämindriyadhäraëäm|

Apramattastadä -vti yogo hi pra-väpyayau|| 11||

(Kaöhopaniñat, Dvitéyaù Khanòaù, Tåtéyo'dhyäyaù, Verse:11)   

The firm control of the senses, they regard as Yoga. At that time one gets careful, for Yoga is acquired and lost.



yZDNdsam&;-ae ivñêp>, DNdae_yae=Xym&taTs<b-Uv, s meNÔae mexya Sp&[aetu, Am&tSy dev xar[ae -Uyasm!, zrIr< me ivc;R[m!, ijþa me mxumÄma, k[aR_ya< -Uir ivïuvm!, äü[> kaezae=is mexya ipiht>, ïut< me gaepay, AavhNtI ivtNvana. 1.

Yaçchandasämåñabho viçvarüpaù| Chandobhyo'dhyamåtätsaàba-üva| Sa mendro medhayä spåëotu| Amåtasya deva dhäraëo -üyäsam| Çaréraà me vicarñaëam| Jihvä me madhumattamä| Karëäbhyäà -üri viçruvam| Brahmaëaù koço'si medhayä pihitaù| Çrutaà me gopäya| Ävahanté vitanvänä|| 1||

(Taittiréyopaniñat, Çikñävaìé, Caturtho'nuväkaù, Verse:1)   

May He, who is the supreme among all Devas, who is of cosmic form, who has been born of the immortal Vedas, who is the Lord of all, strengthen me with wisdom? May I become the possessor of wisdom that leads to immortality? May my body be fit (for meditation). May my tongue become extremely sweet? May I hear much with my ears? Thou art the sheath of Brahman, enveloped by intelligence (worldly knowledge). May Thou protect what I have heard?



svRÖarai[ s<yMy mnae ùid inéXy c,

mUXNyaRxayaTmn> àa[maiSwtae yaegxar[am!. 12.

Sarvadväräëi saàyamya mano hådi nirudhya ca|

Mürdhnyädhäyätmanaù präëamästhito yogadhäraëäm|| 12||

(Çrémadbhagavadgétä, Añöamo'dhyäyaù, Verse:12)

Having closed all the gates, confined the mind in the heart and fixed the life-breath in the head, engaged in the practice of concentration,

mUXNyaRxayaTmn> àa[maiSwtae yaegxar[am!.8-12.

Müdhnyärdhäyätmanaù präëamästhito yogadhäraëäm || 8-12||

(Çrémadbhagavadgétä, Añöamo'dhyäyaù, Verse:13)

Having closed all the gates, having confined the mind in the heart, having fixed the life-breath in the head engaged in the practice of  concentration.

àCDdRnivxar[a_ya< va àa[Sy. 34.

Pracchardanvidhäraëäbhyäà vä präëasya|| 34||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Verse: 34)

or by regulating the exhalation and inhalation of the vital energy;



k«taw¡ àit nòm! APynò< tdNysaxar[Tvat!. 22.

Kåtärthaà prti nañöam apyanañöaà tadanyasädhäraëatvät|| 22||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse-22)

It is not effective for one to whom its purpose is fulfilled but it has a common effect on the others.

yminymasnàa[ayamàTyaharxar[aXyansmaxyae=òav A¼ain. 29.

Yamniyamäsanapräëäyämapratyähäradhäraëädhyänasamädhayo'ñöäva aìgäni|| 29||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse-29)

Moral restrains, recommended behaviors, body posture, breath enrichment, sensual energy withdrawal, linking of the attention to higher concentration forces or persons, effortless linkage of the attention to higher concentration forces or persons, continuous effortless linkage of the attention to higher concentration forces or persons, are the eight parts of the yoga system.

xar[asu c yaeGyta mns>. 53.

Dhäraëäsu ca yogyatä manasaù|| 53||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse-53)

and from that, is attained the state of the mind for linking the attention to a higher concentration force or person.

dezbNxiíÄSy xar[a. 1.

Deçabandhçcittasya dhäraëä|| 1||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Vibhuti Padaù, Verse 1)

Linking of the attention to a concentration force or person, involves a restricted location in the mento-emotional energy.





2.7.5 Dhyäna

ïeyae ih }anm_yasaJ}anaÏ(an< iviz:yte,

XyanaTkmR)lTyagSTyagaCDaiNtrnNtrm!. 12.

Çreyo hi jïänamabhyäsäjjïänäddhyänaà viçiñyate|

Dhyänätkarmaphalatyägastyägäcchäntiranantaram|| 12||

(Çrémadbhagavadgétä, Dvädaço'dhyäyaù, Verse:12)   

Better indeed is knowledge than practice; than knowledge meditation is better; than meditation the renunciation of the fruits of actions; peace immediately follows renunciation. 

iviv´sevI l¸vazI ytvaŠaymans>,

Xyanyaegprae inTy< vEraGy< smupaiït>. 52.

Viviktasevé laghväçé yataväkkäyamänasaù|

Dhyänayogaparo nityaà vairägyaà samupäçritaù|| 52||

(Çrémadbhagavadgétä, Añöädaço'dhyäyaù,Verse: 52)   

Dwelling in solitude, eating but little, with speech, body and mind subdued, always engaged in concentration and meditation, taking refuge in dispassion,

tÇ àTyyEktanta Xyanm!. 2.

Tatra pratyayaikatänatä dhyänam|| 2||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse: 2)

Uninterrupted (effortless) flow (of the mind) towards the object (chosen) is meditation.

tÇ Xyanjm! Anazym!. 6.

Tatra dhyänajam anäçayam|| 6||

(Haöha Yoga Pradépikä, Caturtho'dhyäya, Verse: 6)

Of these the mind born of meditation is free from impressions



2.7.6 Småti

ydetÏ¯dy< mníEtt!,

s<}anma}an< iv}an< à}an< mexa †iòx&RitmitmRnI;a

jUit> Sm&it> s<kLp> ³tursu> kamae vz #it,

svaR{yevEtain à}anSy namxeyain -v<it. 2.

Yadetaddhådayaà manaçcaitat|

Saàjïänamäjïänaà vijïänaà prajïänaà medhä dåñöirdhåtimtirmanéñä

Jütiù småtiù saàkalpaù kraturasuù kämo vaça iti|

Sarväëyevaitäni prajïänasya nämadheyäni -vaàti|| 2||

(Aitareyopaniñat, Païcamaù Khaëòaù, Verse:2)   

This which is known as the heart, this mind, consciousness, mastery, knowledge of arts, comprehension, power of retaining import of books, perception, fortitude, reflection, independent power of thinking, distress of mind caused by diseases, etc., memory volition, application, any pursuit for maintenance of life, desire, desire for the company of women, all these are indeed the names of consciousness.

tde; ðaekae n pZyae m&Tyu< pZyit n raeg< naet Ê>ota svRh pZy> pZyit svRmaßaeit svRz #it s @kxa -vit iÇxa -vit pÂxa sÝxa nvxa cEv puníEkadz> Sm&t> zt< c dz cEkí shöai[ c ivsÅvzuÏaE Øuva Sm&it> Sm&itlM-e svR¢NwIna< ivàmae]StSmE m&idtk;ayay tmsSpar< dzRyit -gvaNsnTk…marStSkNd #Tyac]te tSkNd #Tyac]te. 2.

Tadeña çloko na paçyo måtyuà paçyti na rogaà nota duùkhatä sarvaha paçyaù paçyti sarvamäpnoti sarvaça iti sa ekadhä -vti tridhä -vti païcadhä saptadhä navadhä caiva punaçcaikädaçaù småtaù çataà ca daça caikaçca sahasräëi ca visattvaçuddhau dhruvä småtiù småtilam-e sarvagranthénäà vipramokñastasmai måditakañäyäya tamasaspäraà darçayti -gavänsanatkumärastaskanda ityäcakñate taskanda ityäcakñate|| 2||

(Chändogyopniñada, Saptamo'dhyäyaù, Ñaòviàçaù Khaëòaù, Verse:2)   

m&Tyu> svRhríahmuÑví -iv:ytam!,

kIitR> ïIvaR‹ narI[a< Sm&itmeRxa x&it> ]ma. 34.

Måtyuù sarvaharaçcähamudbhavaçca -viñyatäm|

Kértiù çrérväkca näréëäà småtirmedhä dhåtiù kñamä|| 34||

(Çrémadbhagavadgétä, Daçamo'dhyäyaù, Verse:34)

I am all devouring death also of the six manifestations of all living entities I am the first as birth; of feminine attributes I am fame, beauty, perfect speech, memory intellect, patience and compassion.

svRSy cah< ùid siÚivòaemÄ> Sm&it}aRnmpaehnÂ,

vedEí svERrhmev ve*ae vedaNtk«Öedivdev cahm!. 15.

Sarvasya cähaà hådi snniviñöo mattaù småtirjïänamapohanaïca|

Vedaiçca savarirahameva vedyo vedäntakådvedvideva cäham|| 15||

(Çrémadbhagavadgétä, Païcadaço'dhyäyaù, Verse:15)   

And, I am seated in the hearts of all; from Me are memory, knowledge, as well as their absence. I am verily that which has to be known by all the Vedas; I am indeed the author of the Vedanta, and the knower of the Vedas am I.

nòae maeh> Sm&itlRBxa TvTàsadaNmyaCyut,

iSwtae=iSm gtsNdeh> kir:ye vcn< tv. 73.

Nañöo mohaù småtirlabdhä tvatprasädänmayäcyuta|

Sthito'smi gatasandehaù kriñye vacanaà tava|| 73||

(Çrémadbhagavadgétä, Añöädaço'dhyäyaù, Verse:73)

Destroyed is my delusion as I have gained my memory (knowledge) through Thy Grace, O Krishna! I am firm; my doubts are gone. I will act according to Thy word.

Anu-Utiv;yas<àmae;>Sm&it>. 11.

Anubhütviñayäsaàpramoñaù småtiù|| 11||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Verse:11)   

Memory is the retained impression of experienced objects

ïÏavIyRSm&itsmaixà}apUvRk #tre;am!. 20.

Çraddhävéryasmåtisamädhiprajïäpürvaka itareñäm|| 20||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Verse:20)   

For others, confidence, stamina, introspective memory, the continuous effortless linkage of the attention to a higher concentration force, and profound insight, all being previously mastered, serve as the cause.

jaitdezkalVyvihtanam! APyanNty¡

Sm&its<Skaryae> @kêpTvat!. 9.

Jätideçakälavyavhitänäm apyänantaryaà

Småtisaàskärayoù ekarüpatvät|| 9||

(Pätaïjalayogasüträëi, Caturtho'dhyäya, Verse:9)

There is the relation of cause and effect even though separated by class, locality and time because memory and impressions are the same in form 

icÄaNtr†Zye buiÏbuÏeritàs¼> Sm&its<krí. 21.

Cittäntaradåçye buddhibuddhertiprasaìgaù småtisaàkaraçca|| 21||

(Pätaïjalayogasüträëi, Caturtho'dhyäya, Verse:21)

If cognition of one mind by another (be postulated), we would have to assume cognition of cognitions and confusion of memories also

2.7.7 Samädhi

iSwtà}Sy ka -a;a smaixSwSy kezv,

iSwtxI> ik< à-a;et ikmasIt ìjet ikm!. 54.

Sthitaprajïasya kä -äñä samädhisthasya keçava|

Sthitadhéù kià pra-äñeta kimäséta vrajeta kim|| 54||

(Çrémadbhagavadgétä, Dvitéyo'dhyäyaù, Verse:54)   

What, O Kåñëa, is the description of him who has steady wisdom and is merged in the Super conscious State? How does one of steady wisdom speak? How does he sit? How does he walk?

ïÏavIyRSm&itsmaixà}apUvRk #tre;am!. 20.

Çraddhävéryasmåtisamädhiprajïäpürvaka itareñäm|| 20||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Samädhipädaù, Verse:20)

(In the case) of others (Upaya-Pratyaya Yogis) it is preceded by faith, energy, memory and high intelligence necessary for Samädhi.

ta @v sbIj> smaix>. 46.

Tä eva sabéjaù samädhiù|| 46||

(Pätaïjalayogasüträëi, Prathamo'dhyäyaù, Samädhipädaù, Verse:46)

They (stages corresponding to subtle objects) constitute only Samädhi with seed'.

tSyaip inraexe svRinraexan! inbIRj> smaix>. 51.

Tasyäpi nirodhe sarvanirodhän nirbéjaù samädhiù  || 51||

(Pätaïjalayogasüträëi, prathamo'dhyäyaù, samädhipädaù, verse:51)

On suppression of even that o wing to suppression of all (modifications of the mind) 'Seedless' Samädhi (is attained).

smaix-avnawR> ¬eztnUkr[awRí. 2.

Samädhi-ävanärthaù kleçatanükaraëärthaçca|| 2||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse:2)

It is for the purpose of producing continuous effortless linkage of the attention to a higher concentration force and for causing the reduction of the mental and emotional afflictions.

smaixisiÏrIñrài[xanat!. 45.

Samädhisiddhiréçvaraprëidhänät|| 45||

(Pätaïjalayogasüträëi, Dvitéyo'dhyäyaù, Verse:45)

From the profound religious meditation upon the Supreme Lord comes the perfection of continuous effortless linkage of the attention to that Divinity.

tdœ @vawRmaÇin-aRs< SvêpzUNym! #v smaix>. 3.

Tad evärthamätrni-räsaà svarüpaçünyam iva samädhiù|| 3||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:3)   

From the profound religious meditation upon the Supreme Lord comes the perfection of continuous effortless linkage of the attention to that Divinity.

svaRwRtEka¢tyae> ]yaedyaE icÄSy smaixpir[am>. 11.

Sarvärthataikägratayoù kñayodayau cittasya samädhipriëämaù|| 11||

(Pätaïjalayogasüträëi, Tåtéyo'dhyäyaù, Verse:11)   

The decrease of varying objectives in the mento-emotional energy and the increase of the one aspect within it is the change noticed in the practice of continuous effortless linking of the attention to higher concentration forces, objects or persons.

A_yase tu ivinÔa[a< mnae x&Tva smaixna,

éÔa[I va pra muÔa -Ôa< isiÏ< àyCDit. 125.

Abhyäse tu vinidräëäà mano dhåtvä samädhinä|

Rudräëé vä parä mudrä -dräà siddhià prayacchti|| 125||

(Haöha Yoga Pradépikä, Tåtéyopadeçaù, Verse: 125) 

For those who are alert and the mind one-pointed (disciplined) in samädhi, rudrani or shambhavi mudra is the greatest mudra for bestowing perfection. 



AwedanI- àvúyaim smaix³mmuÄmm!,

m&Tyu¹< c suoaepay< äüanNd kr< prm!. 2.

Athedäné- pravakñyämi samädhikramamuttamam|

Måtyughnaà ca sukhopäyaà brahmänanda karaà param|| 2||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:2)   

Thus, I shall now expound the best process of samädhi which eliminates death and takes one to the greatest bliss of Brahma.  

raj yaeg> smaixí %NmnI c mnaeNmnI,

AmrTv< lyStÅv< zUNyazUNy< pr< pdm!. 3.

Räja yogaù samädhiçca unmané ca manonmané|

Amaratvaà layastattvaà çünyäçünyaà paraà padam|| 3||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:3)   

Raja yoga, samädhi, unmani, manonmani, amaratwa, laya, sahaja tattwa, shoonyashoonya, parampadam.

sille sENxv< yÖTsaMy< -jit yaegt>,

twaTm mnsaerEKy< smaixri-xIyte. 5.

Slile saindhavaà yadvatsämyaà -jti yogataù|

Tathätma manasoraikyaà samädhir-idhéyate|| 5||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:5)   

As salt merges in the sea, likewise the mind and atma are considered united in samädhi.

yda s<]Iyte àa[ae mans< c àlIyte,

tda smrsTv< c smaixri-xIyte. 6.

Yadä saàkñéyate präëo mänasaà ca praléyate|

Tadä samarasatvaà ca samädhir-idhéyate|| 6||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:6)   

When the movement of präëa is completely annihilated, then mind is reabsorbed and then samädhi is considered attained.

tt! sm< c ÖyaerEKy< jIvaTm prmaTmnae>,

ànò svR s»Lp> smaix> sae=i-xIyte. 7.

Tat samaà ca dvayoraikyaà jévätma paramätmanoù|

Präëañöa sarva saìkalpaù samädhiù so'-idhéyate|| 7||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:7)   

When the twofold nature of the individual soul and cosmic soul becomes one, all desires/ ideations are destroyed and that is considered samädhi.

@v< nana ivxaepaya> sMyKSvanu-vaiNvta>,

smaix magaR> kiwta> pUvaRcayERmRhaTmi->. 63.

Evaà nänä vidhopäyäù samyaksvänu-vänvitäù|

Samädhi märgäù kthitäù pürväcäyarirmahätm-iù|| 63||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse:63)   

Thus, there are many various methods, depending on individual experience, of the path of Samadhi, told by the great one (mahatmas).

nadanusNxan smaix -aja<yaegIñra[a< ùid vxRmanm!,

AanNdmek< vcsamgMy<janait t< ïI guénaw @k>. 81.

Nädänusandhäna samädhi -äjäà

Yogéçvaräëäà hådi vardhamänam|

Änandamekaà vacasämagamyaà

Jänäti taà çré gurunätha ekaù|| 81||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse: 81)   

There is plenitude of bliss in the hearts of the great yogis who remain in Samadhi through nada anusandhana or exploration of nada, which is unequalled and beyond any description, known by the one and only Gurunath.

yavÚEv àivzit crNmaétae mXy mageR

yaviÖÊnR -vit †F> àa[ vat àbNxat!,

yavÏ(ane shj s†z< jayte nEv tÅv<

tavJ}an< vdit tidd< dM- imWya àlap>. 114.

Yävannaiva prviçti caranmäruto madhya märge

Yävdvidurna -vti dåòhaù präëa väta prabandhät|

Yävaddhyäne sahaja sadåçaà jäyate naiva tattvaà

Tävajjïänaà vadti tdidaà dam- mithyä praläpaù|| 114||

(Haöha Yoga Pradépikä, Caturthopadeçaù, Verse: 114)

While the präëa does not flow in the middle passage (of sushumna), while the bindu is not steadied by restraining the präëa, while mind does not reflect spontaneous meditation, then those who speak of spiritual knowledge are only indulging in boastful and false tales.



2.7.8 Prajïa

naivrtae ÊíirtaÚazaNtae nasmaiht>,

nazaNtmansae va=ip à}anenEnmaßuyat!. 24.

Nävirato duçcritännäçänto näsamähitaù|

Näçäntamänaso vä'pi prajïänenainamäpnuyät|| 24||

(Kaöhopaniñat, Prathamaù Khanòaù, Dvitéyo'dhyäyaù, Verse:24)   

But he who has not turned away from bad conduct, whose senses are not subdued, whose. Mind is not concentrated, whose mind is not pacified, can never obtain this Atman by knowledge.

àa[Syed< vze sv¡ iÇidve yt! àitiótm!,

matev puÇan! r]Sv  ïIí à}a< c ivxeih n #it. 13.

#it àîaepin;id iÖtIy> àî>.

Präëasyedaà vaçe sarvaà tridive yat prtiñöhitam|

Mäteva puträn rakñasva çréçca prajïäà ca vidhehi na iti|| 13||

Iti praçnopniñdi dvitéyaù praçnaù||

(Praçnopaniñat, Dvitéyaù Praçnaù,Verse:13)

All this is within the control of Präëa, as also all that is in the third heaven. Protect us like a mother. Give us prosperity and wisdom.

jagirtSwanae bih:à}> sÝa¼ @kaeniv<zitmuo>

SwUl-uGvEñanr> àwm> pad>. 3.

Jägritasthäno bhiñprajïaù saptäìga ekonviàçtimukhaù 

Sthüla bhugvaiçvänaraù prathamaù pädaù|| 3||

(Mäëòukyopaniñat, Verse:3)

The first quarter is Vaisvanara, whose sphere is the state of waking, who is conscious of the external objects, who has seven limbs and nineteen mouths and who enjoys the gross objects.

SvßSwanae=Nt> à}a> sÝa¼ @kaeniv<zitmuo>

àiviv-uEjsae iÖtIy> pad>. 4.



Svapnasthäno'ntaù prajïäù saptäìga ekonviàçtimukhaù  

Prvivi--u-aijaso dvitéyaù pädaù|| 4||

(Mäëòukyopaniñat, Verse:4)

The second quarter is the Taijasa, whose sphere or field or place is dream, who is conscious of internal objects, who has seven limbs and nineteen mouths and enjoys the subtle objects

yÇ suÝae n kÂn kam< kamyte n kÂn Svß< pZyit tt!
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Yatra supto na kaïcana kämaà kämayate na kaïcana svapnaà paçyti tat

Suñuptam| suñuptasthäna eké-ütaù prajïänaghana evänandamayo

Hyänanda-uk ceto mukhaù präjïaståtéyaù pädaù|| 5||

(Mäëòukyopaniñat, Verse:5)

That is the state of deep sleep, wherein the sleeper does not desire any objects nor does he see any dream. The third quarter or condition is the prajïa, whose sphere is deep sleep, in whom all experiences have become one, who is verily amass of consciousness, who is full of bliss, who enjoys bliss, and who is the way leading to the knowledge (of the two other states).
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Näntaùprajïaà na bhiñprajïaà no-yataùprajïaà na prajïänaghanaà

Na prajïaà näprajïam| adåñöamavyavahäryamagrähyamalakñaëaà

Acintyamavyapadeçyamekätmapratyayasäraà prapaïcopaçamaà

Çäntaà çivamadvaitaà caturthaà manyante sa ätmä sa vijïeyaù|| 7||

(Mäëòukyopaniñat, Verse:7)

The wise think that the fourth, Turiya, is not that which is conscious of the internal (subjective) world, nor that which is conscious of the external (objective) world, nor that which is conscious of both, nor that which is a compact mass of knowledge, nor that which is simple consciousness, nor that which is insentient. lt is unseen, unrelated, in comprehensible, undefinable, unthinkable, indescribable, the sole essence of the consciousness of the Self, with no trace of the conditioned world, the peaceful, all-bliss, non-dual. This is the Atman, the Self, and it is to be realised.

ydetÏ¯dy< mníEtt!,
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Yadetaddhådayaà manaçcaitat 

Saàjïänamäjïänaà vijïänaà prajïänaà medhä dåñöirdhåtimtirmanéñä

Jütiù småtiù saàkalpaù kraturasuù kämo vaça iti|

Sarväëyevaitäni prajïänasya nämadheyäni -vaàti|| 2||

(Aitareyopaniñat, Païcamaù Khaëòaù, Verse:2)

This which is known as the heart, this mind, consciousness, mastery, knowledge of arts, comprehension, power of retaining import of books, perception, fortitude, reflection, independent power of thinking, distress of mind caused by diseases, etc., memory volition, application, any pursuit for maintenance of life, desire, desire for the company of women, all these are indeed the names of consciousness.

@; äüE; #NÔ @; àjapitrete sveR deva #main c pÂmha-Utain
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Eña brahmaiña indra eña prajäptirete sarve devä imäni ca païcamahä-ütäni

Påthivé väyuräkäça äpo jyoté-ñétyetänémäni ca kñudrmiçräëéva|

Béjänétaräëi cetaräëi cäëòajäni ca järujäni

Ca svedajäni codbhijjäni cäçvä gävaù puruñä hstino

Ytkiïcedaà präëi jaìgamaà ca pattri ca yacca sthävaraà sarvaà tatprajïänetraà prajïäne prtiñöhitaà

Prajïänetro lokaù prajïä prtiñöhä prajïänaà brahma|| 3||

(Aitareyopaniñat, Païcamaù Khaëòaù, Verse:3)

This Brahman, this lndra, this Creator, all these gods, these five great elements, earth, air, ether, water, fire, all these small creatures, these others, the seeds of creation, these egg-born (oviparous), the womb-born (viviparous), sweat-born, sprout-born, horses, cows, men, elephants, whatever else which breathes and moves and flies and is immovable-all these are guided by wisdom and are supported by wisdom. The universe has wisdom for its guide. Wisdom is the basis or stay of all. Verily wisdom (prajïänam) is Brahman.

2.7.9 Sthitaprajïa

àjhait yda kamaNsvaRNpawR mnaegtan!,

AaTmNyevaTmna tuò> iSwtà}StdaeCyte. 55.

Prajahäti yadä kämänsarvänpärtha manogatän|

Ätmanyevätmanä tuñöaù sthitaprajïastadocyate|| 55||

(Çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:55)

When aman completely casts off, O Arjuna, all the desires of the mind and is satisfied in the Self by the Self, then is he said to be one of steady wisdom!

y> svRÇani-õehStÄTàaPy zu-azu-m!,

nai-nNdit n Öeiò tSy à}a àitióta. 57.

Yaù sarvaträn-isnehastattatpräpya çu-äçu-m|

Nä-inandti na dveñöi tasya prajïä prtiñöhitä|| 57||

(Çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:57)

He who is everywhere without attachment, on meeting with anything good or bad, who neither rejoices nor hates, his wisdom is fixed.

yda s<hrte cay< kªmaeR=¼anIv svRz>,

#iNÔya[IiNÔyaweR_yStSy à}a àitióta. 58.

Yadä saàharate cäyaà kürmo'ìgänéva sarvaçaù|

Indriyäëéndriyärthebhyastasya prajïä prtiñöhitä|| 58||

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:58)

When completely withdraws the senses similarly as the tortoise withdraws its limbs, from the objects of the senses he is established in perfect knowledge.

tain svaRi[ s<yMy yu AasIt mTpr>,

vze ih ySyeiNÔyai[ tSy à}a àitióta. 61.

Täni sarväëi saàyamya yu- äséta matparaù|

Vaçe hi yasyendriyäëi tasya prajïä prtiñöhitä|| 61||

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:61)

Having restrained them all he should sit steadfast, intent on Me; his wisdom is steady whose senses are under control.

#iNÔya[a< ih crta< yNmnae=nuivxIyte,

tdSy hrit à}a< vayunaRvimvaM-is. 67.

Indriyäëäà hi caratäà yanmano'nuvidhéyate|

Tadasya harti prajïäà väyurnävmiväm-si|| 67||

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:67)

For the mind which follows in the wake of the wandering senses, carries away his discrimination as the wind (carries away) a boat on the waters.

tSma*Sy mhabahae ing&hItain svRz>,

#iNÔya[IiNÔyaweR_yStSy à}a àitióta. 68.

tasmädyasya mahäbäho nigåhétäni sarvaçaù|

indriyäëéndriyärthebhyastasya prajïä prtiñöhitä|| 68||

(Çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:68)

Therefore, o mighty-armed arjuna, his knowledge is steady whose senses are completely restrained from sense-objects!

t¾yat! à}a==laek>. 5.

tajjayät prajïä''lokaù|| 5||

(Pätaïjalayogasüträëi, dvitéyo'dhyäyaù, verse:5)

By mastering it (samyama), comes the light of the higher consciousness.

iSwtà}Sy ka Éa; smixSwSy kezv

iSwtxI> ik< àÉa;et ikmasIt ìjet ikm

Sthitaprajïasya kä bhäña samadhisthasya keçava

Sthitadhéù kià prabhäñeta kimäséta vrajeta kim

(çrémadbhagavadgétä, dvitéyo'dhyäyaù, verse:54)

What, O Kesava, is the description of a man of steady wisdom, merged in Samadhi? How (on the other hand) does the man of steady wisdom speak, how sit, how walk?



3. SCIENTIFIC REVIEW

Effective learner, it is vital that attention is maintained on the task in hand and other distracting information is filtered out. The consequences of inattentive and distractive behaviour cause the children ability to learn and remember information’s. The concept of working memory has been extensively researched over several decades. Working memory is one of the extensively explored areas in cognitive psychology. It is recognized that working memory is a vital component in children ability to acquire information (Gathercole et al., 2008). Working Memory (WM) is the ability to store and manipulate information over short periods of time. Although a number of theories of working memory have been explored, one of the most prominent was put forward by Baddeley and Hitch in 1974. This ability to focus on important stimuli is essential, as all aspects of working memory have limited capacity (Baddeley, 2006). 
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Figure 3.1: 
Baddeley
Hitch model
)We need to keep certain bits of information accessible in mind, but also we need to perform cognitive operations on them, mulling them over, manipulating or transforming them. These short-term mental storage and manipulation operations are collectively called working memory. WM comprised a single unitary store, proposing instead the three-component system shown in this Figure 3.1 (Baddeley & Hitch 1974). Baddeley-Hitch model there is an integral relationship between a control system a central executive, that governs the deposition and removal of information from short-term storage and the storage buffers themselves. This tight level of interaction is what enables the short-term stores to serve as effective work- places for mental processes. Third, the model proposes at least two distinct short-term memory buffers, one for verbal information (the phonological loop) and the other for visuo-spatial information (the visuo-spatial scratchpad). Because these short-term stores are independent, there is greater flexibility in memory storage. Thus, even if one buffer is engaged in storing information, the other can still be utilized to full effectiveness. The supervision of these storage systems by a central executive suggests that information can be rapidly shuttled between the two stores and coordinated across them. The three components of the Baddeley-Hitch model interact to provide a comprehensive workspace for cognitive activity 

3.1 	WORKING MEMORY AND ITS RELEVANCE TO ADOLESCENTS

The central executive is supported by two sub-systems. First, the phonological loop enables the storage and manipulation of verbal information and second, the visuo-spatial sketchpad provides the same facility for visual information (Gathercole & Alloway, 2009). Visual information is often converted into verbal information by verbalising or naming items (Baddeley, 2006), which could lead to the assumption that adequate verbal memory skills are of particular importance. Assessments aimed at measuring verbal short-term memory capacity measure the ability to temporarily store information, such as a list of numbers. There has been found to be a close and specific link between verbal short-term memory capacity and the ability to learn sound patterns in new words (Gathercole & Alloway, 2006). Hence poor verbal short-term memory skills will impact on children ability to learn new spoken vocabulary and on their reading and spelling skills. This evidence is reflected in the recent independent report on dyslexia commissioned by the Secretary of State for children, Schools and Families (Rose, 2009) which clearly states that poor verbal memory is one of three markers of dyslexia. In order to assess verbal working memory rather than short-term verbal memory, pupils would be expected to complete tasks that involve both storing and manipulating information (Gathercole & Alloway, 2009), for example by presenting children with a list of digits and asking them to repeat the digits in the reverse order. Many classroom activities require pupils to store and manipulate information, an obvious example being mental arithmetic tasks. 

Working memory assessments mean that it is possible to formally identify pupils with poor working memory skills. Evidence shows that working memory skills are closely linked to performance on scholastic tests and are highly predictive of measures of literacy, mathematics and language comprehension (Gathercole & Alloway, 2006).  

Working memory studies from life span developmental perspective to specific role in various conditions, including major deficit areas were elaborately done. Working memory development across early childhood to early adolescent years were investigated in children 4-15 years of age. The results indicated that the basic modular structure of working memory is present from 6 years of age and possibly earlier, with each component undergoing sizable expansion in functional capacity throughout the early and middle school years to adolescence (Gathercole, Pickering, Ambridge & Wearing, 2004).Working memory seemed to put constraint on the acquisition of skill and knowledge in reading and mathematics. In a study it was found that there may be an association between working memory (measured by complex memory tasks) and both reading and mathematics abilities, as well as the possible mediating factors of fluid intelligence, verbal abilities, short-term memory (STM), and phonological awareness (Gathercole et al., 2006). Complementing this evidence, relationship between working memory and academic attainment were also investigated and it was found that working memory is a powerful predictor of subsequent academic success than intelligence quotient (Alloway, 2009).



3.2 	YOGA AND ITS RELEVANCE TO ADOLESCENTS

Yoga is known to be beneficial for various people across the age, across the type, both healthy and unhealthy. This focus of the current study being yoga for adolescent children, the literature has been organized into categories like, yoga for children, mindfulness and its influences, and a special attention on yoga for memory in children. There has been an increasing interest to introduce yoga to children both at schools and at homes, as it offers a good technique to calm the mind and increase health and wellbeing. White (2009) has attempted to describe the philosophical basis of yoga, the basic components of a yoga practice, safety concerns, and how to locate and evaluate a yoga program for children. It has been shown that if yoga is introduced at quite a young age, before 12 years, report says that in later years that can help in managing anxiety and other worry symptoms during musical performances (Khalsa, 2013; Noggle et al., 2012). Such yoga programs are evaluated for feasibility and qualitative evaluation has been attempted by Conboy (2013). A blend of qualitative interview study and a randomized, controlled trial study design, this study has shown various aspects of benefits of yoga for children.

Patil et al. (2013) have shown that in sub-junior athletes, integrated yoga module decreases sympathetic activity and causes a shift in the autonomic balance towards parasympathetic dominance indicating a reduction in stress. Further, indicating highly beneficial aspects of yoga for mental and physical fitness. A similar study done earlier (Dash & Telles, 1999) on 152 children shows increase in motor speed for repetitive finger movements following yoga training, however, not in strength or endurance, as the increase was not sustained over 30 sec.

Yoga has been found to be beneficial for even mentally challenged adolescents. Once in a week yoga training for more than 3 years has shown improvement in neuromuscular abilities in mentally challenged adolescents (Bhavanani, 2012). Not only in this domain, in many other clinical domains also, has yoga been found very effective in both management and prevention of various conditions. In a study to evaluate Yoga for anxiety Williams-Orlando (2012) has shown clinical efficacy of yoga therapy in the treatment of anxiety and panic disorder (PD) in an adolescent girls. Treatment consisted of 4 wks of individual sessions (60-min session/wk) and 6 wks of group sessions (90-min session/wk) with daily home practice. Also hospitalized condition of oncology, the quality of life has been shown to significantly influence by yoga (Geyer et al., 2011). Further, in 12 to 21 years old group has shown positive response towards yoga intervention in handling traumatized conditions (Spinazzola et al., 2011). Another study to evaluate the effect of yoga exercises on pain frequency and intensity and on quality of life in children with functional abdominal pain (Brands, 2011), has shown significant reduction of pain intensity and frequency after a 10 yoga lessons in 20 children, aged 8-18 years, with irritable bowel syndrome (IBS) or functional abdominal pain (FAP). Yoga has been found to be beneficial in exercise-induced bronchoconstriction (EIB) in children. This shows better control of asthma in children (Tahan, Eke, Bicici, 2014). Yoga has also been found useful in eating disorders like anorexia nervosa and bulimia nervosa. Individualized yoga treatment decreased eating disorder examination scores at 12 weeks, and significantly reduced food preoccupation immediately after yoga sessions (Carei, Fyfe-Johnson, Breuner & Brown, 2010). 

Yoga practice, including physical postures, yoga breathing, meditation and guided relaxation have been shown to improve delayed recall of spatial information (Manjunath & Telles, 2004). A study evaluating the impact of a meditation program on resting and ambulatory blood pressure and heart rate in youth has shown potential beneficial impact of meditation on blood pressure and heart rate in the natural environment in healthy normotensive youth (Barnes, 2004). The effect of Bhastrika, Anulom Vilom Präëayäma and yogäsana on heart rate variability, general wellbeing, anxiety levels and cognition of the medical students were studied. The results showed highly significant increase in high frequency (HF) components of heart rate variability and decrease in low frequency (LF) components and LF/HF in the group practicing präëayäma. There was also highly significant improvement of cognition, general well being and anxiety as shown by the PGI memory scale, Hamilton- anxiety scale and psychological general well being schedule scores in this group. In the yogasana group no significant changes were observed in the heart rate variability, cognition and anxiety although psychological general well being schedule scores significantly improved after six weeks practice of yogäsana. The study shows that practice of slow breathing type of präëayäma for six weeks improves cognition, anxiety and general well being and Increases the parasympathetic activity. There was no effect of yogäsana on the above parameters except improvements in the general well being (Chandla et al., 2013). Healthy life style like getting up in the early morning also has shown to be influence in cognitive tasks. A study was undertaken to assess the influence of early rising (during Brahma-muhurtha) on tasks requiring attention and the ability to recall. Fifty four normal healthy male volunteers, with ages ranging from 16-22 years from a residential school were selected. They were randomly allocated to two groups (Brahma-muhurtha and control). They were assessed on day 1, day 10 and day 20 of the intervention, using a digit letter substitution task and verbal and spatial memory task. The Brahma-muhurtha group was asked to rise before 4:30 am in the morning based on the traditional Indian astrological calculations, while the control group was allowed to wake up just before 7 am which was their regular timing for waking. Brahma-muhurtha group after 20 days showed a significant improvement in the net scores for digit letter substitution task as well as scores for verbal and spatial memory tasks. The control group also showed an improvement in the memory task but not in the task requiring attentional processes. This study suggests that rising early in the morning as described in ancient Indian tradition influences the process of attention and can improve the ability to recall (Kumaran, Raghavendra & Manjunath, 2012).

3.3 CYCLIC MEDITATION (CM) AND COGNITIVE FUNCTIONS:

Cyclic (CM) meditation is a unique practice which incorporates mind and body movements, along with awareness. An effective practice especially for novices, has been scientifically evaluated to a greater extend. Cyclic meditation is a technique which combines "stimulating" and "calming" practices, based on a statement in ancient yoga texts suggesting that such a combination may be especially helpful to reach a state of mental equilibrium (Sarang & Telles, 2006). CM has shown to improve mindfulness in experienced practitioners of CM using a Mindfulness Attention Awareness Scale (MAAS). CM can lead to development of higher levels of mindfulness and may have the ability to positively impact mental states and attention, thereby offering the potential for prevention of clinical levels of psychopathology and improving overall psychological well-being in healthy individuals (Vinchurkar, Singh & Visweswaraiah, 2014).

The effect of two yoga-based relaxation techniques, namely, cyclic meditation (CM) and supine rest (SR), using the six letter cancellation task was done. The subjects were assessed on SLCT before and immediately after both yoga-based relaxation techniques. Both CM and SR led to improvement in performance, as assessed by SLCT, but the change caused by CM was larger than SR (Pradhan & Nagendra, 2010). Previously cyclic meditation and supine rest have been shown to improve performance in a letter cancellation task requiring attention, visual scanning, and motor speed. The DLST assessed attention and speed of information processing, while the other 2 tests assessed motor speed. Each participant was assessed before and after three types of sessions: Cyclic Meditation, Supine Rest, and Control (no intervention). DLST scores and scores for letter-copying and circle-dotting tasks improved significantly after cyclic meditation; the same scores also improved after supine rest (Subramanya & Telles, 2009). CM improved memory scores immediately after the practice and decreased state anxiety more than rest in a classical yoga relaxation posture (Çaväsana) (Subramanya, & Telles, 2009).

The performance in a six-letter cancellation task was assessed with 69 boys volunteers, ages 18 to 48 years, immediately before and after two yoga-based relaxation techniques and a control session of equal duration. The results suggest that Cyclic Meditation brings about a greater improvement in performance in this task, which requires selective attention, concentration, visual scanning abilities, and a repetitive motor response (Sarang & Telles, 2007). Day time activities are known to influence the sleep on the following night. Cyclic meditation (CM) has recurring cycles. Hence yoga practice during the day appears to shift sympatho-vagal balance in favor of parasympathetic dominance during sleep on the following night (Patra & Telles, 2010). Practicing cyclic meditation twice a day appeared to improve the objective and subjective quality of sleep on the following night (Patra & Telles, 2009). Cyclic meditation enhances cognitive processes underlying the generation of the P300 (Sarang & Telles, 2006). The effect of practicing meditation while focusing on a sound or a symbol has shown influence on midlatency auditory evoked potentials (MLAEPs). Following CM the latencies of neural generators corresponding to cortical areas is prolonged, whereas following SR a similar change occurs at mesencephalic-diencephalic levels (Subramanya & Telles, 2009).

3.4 	MINDFULNESS AND ITS RELEVANCE TO ADOLESCENTS

The effects of a school-based mindfulness-based stress reduction (MBSR) program for young urban males were evaluated for psychological functioning and MBSR participants showed less anxiety, improved coping, and a possible attenuation of cortisol response to academic stress (Sibinga et al., 2013). Acceptability and efficacy study was also conducted in a schools-based universal mindfulness intervention to enhance mental health and well-being (Kuyken et al., 2013). Mindfulness-based meditation intervention on quality of life, sleep, and mood in adolescents with cancer showed improvement compared to a control group (Malboeuf-Hurtubise, Achille, Sultan, & Vadnais, 2013). Mindful attention was successful in helping children focus attention on experimental pain without increasing pain intensity or decreasing tolerance compared with a well-established intervention for acute pain reduction (Petter, Chambers, & Mac Laren, 2013). Mindfulness-based intervention program was found to be beneficial for adolescents with psychiatric disorders (Tan & Martin, 2013). In a study to explore test anxiety in adolescent students, a comparative study revealed that adolescents with high test anxiety scored significantly higher in negative forms of self-criticism, social anxiety and lower in self-reassurance, acceptance and mindfulness, compared to those with low test anxiety (Cunha & Paiva, 2012). Inducing distress and measuring state rumination showed that a brief period of mindfulness was found to be helpful in getting youth out of their ruminative state (Hilt & Pollak, 2012). In a study to assess potential effect of a mindfulness-based stress reduction (MBSR) program for human immune deficiency virus (HIV)-infected and at-risk urban youth, MBSR was shown to have a positive effect on hostility, interpersonal relationships, school achievement, and physical health (Sibinga et al., 2011). Socially and economically less privileged youth are at risk for a range of negative outcomes related to stress, including social-emotional difficulties, behaviour problems, and poor academic performance. Mindfulness-based approaches may improve adjustment among chronically stressed and disadvantaged youth by enhancing self-regulatory capacities (Mendelson et al., 2010). A RCT was designed to assess the effect of the MBSR program for adolescents. MBSR group showed a higher percentage of diagnostic improvement over the 5-month study period and significant increases in global assessment of functioning scores relative to controls, as rated by condition-naïve clinicians (Biegel, Brown, Shapiro & Schubert, 2009).
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4. AIM AND OBJECTIVES

[bookmark: _Toc372606790]4.1 AIM

To evaluate the relationship and effect of Yoga on Working Memory in Adolescents 

4.2 [bookmark: _Toc372606791] OBJECTIVES

1. To establish normative data for working memory task in Indian adolescences.

1.1 To demonstrate normative data for the verbal and non-verbal memory task in Indian adolescents.

2. To explore the relationship between yoga related psychological states and working memory in healthy adolescents.

2.1 To explore the relationship between state mindfulness and spatial memory in healthy adolescents.

2.2 To understand the relationship between state anxiety and spatial memory in healthy adolescents.

3. To evaluate the effect of intense yoga based personality development program on psychological domains and working memory in healthy adolescents.

3.1 To assess the effect of intense yoga based personality development program on dispositional mindfulness in healthy adolescents.

3.2 To evaluate the effect of intense yoga based personality development program on state mindfulness in healthy adolescents.

3.3 To assess the effect of intense yoga based personality development program on state anxiety in healthy adolescents.

3.4 To estimate the effect of yoga based personality development program on spatial memory in healthy adolescents.

4. To examine the immediate effect of cyclic meditation on working memory and psychological states in healthy adolescents.

4.1 To examine the immediate effect of cyclic meditation on verbal and non-verbal memory in healthy adolescents.

4.2 To investigate the immediate effect of cyclic meditation on state anxiety in healthy adolescents.

[bookmark: _Toc372606792]4.3 RESEARCH QUESTION AND HYPOTHESES

The following research questions and hypotheses were addressed through four different studies:

Research Question 1: What is the relationship between psychological states and working memory in adolescents?

Hypothesis 1: 	Higher levels of state mindfulness will be positively related to working memory.

Hypothesis 2: 	Higher levels of state anxiety will be negatively related to working memory.

Research Question 2: What is the effect of intense yoga based personality development program on psychological domains and spatial memory in healthy adolescents?

Hypothesis 3: 	Intense yoga based personality development program may enhance spatial memory in healthy adolescents.

Hypothesis 4: 	Intense yoga based personality development program may improve dispositional mindfulness in healthy adolescents.

Hypothesis 5:	Intense yoga based personality development program may increase state mindfulness in healthy adolescents.

Hypothesis 6: 	Intense yoga based personality development program may reduce state anxiety in healthy adolescents.

Research Question 3: What is the immediate effect of cyclic meditation on state anxiety and working memory in adolescents?

Hypothesis 7: 	Immediate effect of cyclic meditation may enhance verbal and non-verbal memory in healthy adolescents.

Hypothesis 8: 	Immediate effect of cyclic meditation may reduce state anxiety in healthy adolescents.

[bookmark: _Toc372606793]4.4 DEFINITIONS OF KEY TERMS

Definitions of terms are provided below to clarify the purpose of this study:

· Mindfulness is conceptualized as a state of attentiveness to present events and experiences that are unmediated by discursive or discriminating cognition (Brown & Ryan, 2003; Brown, Ryan & Creswell, 2007). For the purposes of this study, state mindfulness was operationalized through total scores obtained on the Mindfulness Attention Awareness Scale developed by Brown & Ryan (2003). Further dispositional mindfulness was operationalized through total scores obtained on the Child and Adolescent Mindfulness Measure (CAMM) developed by Greco, Baer, & Smith (2011).

· Working Memory (WM) is conceptualized a limited capacity system serving to keep “active” a limited amount of information for a brief period of time, and then to operate on it (Teixeira, Zachi, Roque, Taub & Ventura, 2011), has also been conceptualized as a component of higher-order cognitive processes (Engle, 2002). For the current study, multidimensional assessments of working memory, all domains verbal, non-verbal and spatial measures were administered to understand the working memory. Various tools like visual memory task, spatial memory task (Baddeley, 1993) and Corsi Block-Tapping Task (Kessels et al, 2000) were used to operationalize working memory.

· State Anxiety (a temporary condition experienced in specific situations) refers to transitory unpleasant feelings of apprehension, tension, nervousness or worry, often accompanied by activation of the autonomic nervous system; it reflects how threatening a person perceives his environment to be. For the purposes of this study, state mindfulness was operationalized through total scores obtained on the State Anxiety Inventory & State Anxiety Inventory short form developed by Spielberger (1977).

· Yoga is defined as various component (Nagendra, 2010) such as äsana (seat or meditative posture), präëäyäma (regulation of breath), pratyähära (withdrawing the mind from the objects of sense experiences), dhäraëa (confinement of the mind to one point or one object or one area) and dhyäna (relaxed dwelling of the mind in a single thought with awareness while practicing unbroken concentration). Further practice of yoga involves ethical principles of self restraints (Yama) and observances (Niyama). 

· Cyclic Meditation (CM) is a 'moving meditation', which combines the practice of yoga postures interspersed with relaxation techniques. The objective of CM is to calm down the mind through a cyclic of awareness. The core principle of CM is when mind loses its awareness (laya) and enters into a sleepy state, stimulate (Sambodhayet) and awaken it. Do it again and again till mind reaches a state of poise and calmness with present moment awareness (Nagendra & Nagarathna, 1997).

· Adolescence transitional phase of growth and development between childhood and adulthood. The World Health Organization (WHO) defines an adolescent as any person between ages 10 and 19. The biological determinants of adolescence are fairly universal; however, the duration and defining characteristics of this period may vary across time, cultures, and socioeconomic situations.








5. METHODS



5.1 PARTICIPANTS

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]5.1.1 Source of subject

[bookmark: OLE_LINK6]Participants were healthy school adolescents who attended Yoga based Personality Development Camp (YPDC) in summer holidays in the serene campus of S-VYASA Yoga University, Bangalore. Participants' age ranged from 12 to 16 years were included.

5.1.2 Sample size 

On the conservative side, considering a moderate effects size, according to Cohen (1988), sample sizes were calculated for all the studies. For correlational study (effect size = 0.3), required sample size was calculated as 138, and for the experimental design (effect size = 0.5), the required sample size was calculated as 54. For all the above calculations, G*Power 3.0 was used, and alpha was fixed at 0.05, power at 0.95, and assuming two tailed condition. 

5.1.3 Inclusion Criteria

· Normal health status

· Both genders

· Normal or corrected to normal vision

· Proficiency in English 

· Age ranging 12 to 16

5.1.4 Exclusion criteria

· Major disability

· History of neurological disorder

· History of  psychiatric disturbance 

· Undergoing any medication.

5.1.5 Ethical consideration

Signed informed consent was obtained from the parent or guardian of the child at the time of registration, after they had read the proposal that involves non invasive data collection methods and risks free intervention. All procedures were reviewed and accepted by the institutional ethical committee of S-VYASA University. The adolescents were explained in detail about the nature of the study and the voluntary nature of participation and were not provided with any incentives for their participation.

5.2 DESIGN AND PROCEDURE

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The research design was novel in incorporating different research methods such as Correlational, Pre-Post and Self as Control experimental designs. To establishing the normative data for working memory test as well as cross-section design to understand the relation between mindfulness and working memory, assessment was conducted on the initial day. Moreover, for experimental study data to evaluate the effect of yoga was assessed on the first and tenth day of the YPDC. Further for self as control design to evaluate the immediate effect of CM on working memory and state anxiety was collected on 9th and 10th day of YPDC. Detail descriptions of the designs are depicted in the following diagram. The participants were given training for the practice of both CM and SR for 8 days for self as control. They were assessed before and after equal duration of both CM and SR. The assessments were taken on two consecutive days, on day 9 and 10. The subjects were randomly assigned into two groups equally. Subjects were tested on the state anxiety and working memory immediately before and after a session of CM of 22:30 minute duration on one of the days, and immediately before and after an equal duration of SR on the other day. The first group performed CM on day 9 and SR on day 10, and the second group with the order reversed.



Figure-5.2a:  Design of the Study
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Figure-5.2c: Pictorial representation of the Designs

5.3 INTERVENTION 

5.3.1 Yoga based Personality Development Program

Yoga based Personality development camp (YPDC) consisted of training in different yoga based techniques (Telles, Hanumanthaiah, Nagarathna, & Nagendra, 1993) for approximately eight hours a day, for 10 days. It included specialized yoga module for overall personality development such as yogasanas, breathing practices, eye-cleansing techniques, meditation, emotional culturing sessions, Vedic chanting, and yogic games. Further, the training also included guided relaxation and Cyclic Meditation (CM). (Deatiled YPDC program given in Appendix - 2)

5.3.2 Experimental session - Cyclic Meditation (CM)

Subjects were instructed to keep their eyes closed throughout the practice during CM and SR. CM used pre-recorded instructions, which emphasized the need to carry out the practice slowly, with awareness and relaxation. Practice starts with subjects lying on their back in supine (Çaväsana) and consists of the following sequence: 

Chanting of a verse from the Muëòükya Upaniñat (Chinmayananda, 1984)(0:40 min); Isometric contraction of the muscles of the body ending with supine rest (1:00 min); Slowly getting up by shifting the body to the left side and standing at ease (Täòäsana), ‘balancing’ the weight on both feet, called centering (2:00 min); The first standing lateral bending posture, towards the right side (Ardha kaöi cakräsana) (1:20 min); Täòäsana (1:10 min) with instructions about relaxation and awareness; Ardhakaöi cakräsana bending toward the left side (1:20 min); Täòäsanaas previously (1:10 min); Forward bending (Päda hastäsana,) (1:20 min); Täòäsana as previously (1:10 min); Backward bending (Ardha cakräsana,) (1:20 min); Slowly coming down into the supine posture (Çaväsana) with instructions to relax different parts of the body in sequence (10:00 min). All postures are practiced slowly, with instructions to be aware of all felt sensations. Total duration of practice is 22: 30 minutes all postures are practiced slowly, with instructions to be aware of all the felt sensations (Balaram & Nagendra, 2010). Total duration of practice is 22.30 minutes. (Deatiled CM practice is given in Appendix - 3)

5.3.3 Control Session - Supine Rest (SR)

During SR session, participants were asked to relax in the corpse posture (Çaväsana). In Çaväsana participants had been lying flat on the floor with their legs to one side, arms away from the sides of the body, palms facing upwards and with the eyes closed.  This control session was also for the equivalent duration, i.e., 22:30 min. (Manjunath & Telles, 2004). During the training, participants had been given instruction to attempt to continue relaxation while being aware of body sensations during Çaväsana (Subramanya & Telles, 2010). This is a standard yoga posture, intended for relaxation (Muktibodhananda, 1985).



5.4 ASSESSMENT

5.4.1 Rationale for choosing these tools

One of the objectives of yoga practices is to enhance the mindfulness. The concept mindfulness and the practice employed to develop mindfulness have in recent years come into view as one of the main focus of study within the positive psychology movement. Mindfulness is conceptualized as a state of attentiveness to present events and experiences that is unmediated by discriminating cognition (Brown, Ryan, & Creswell, 2007). The study demonstrated that mindfulness brings about various positive psychological effects, emotional reactivity, self regulation and antidotes against common forms of psychological distress (Keng, Smoski & Robins, 2011; Hayes & Feldman, 2004). Mindfulness is described as a state or trait in which an individual becomes increasingly aware and attentive in the moment. Initial researches on mindfulness-based programs were for adults, more recent focus has been on the well-being of children’s and adolescents; as a result, mindfulness based actives in schools is becoming prevalent and popular. Schools-based mindfulness intervention has reported promising evidence of its acceptability, evidence of its impact on depressive symptoms, efficacy in reducing stress and bolstering well-being (Kuyken et al., 2013).

The human brain appears to have a synchronized system that directs Working memory is a limited capacity system serving to keep “active” a limited amount of information for a brief period of time, and then to operate on it (Teixeira, Zachi, Roque, Taub & Ventura, 2011), has also been conceptualized as a component of higher-order cognitive processes (Engle 2002). The majority of mental health disorder encompasses the influence of anxiety level (Kessler et al., 2009). Anxiety can be due to distraction, disruption, and incapacity, which in turn declines cognitive performance (Vytal, Cornwell, Arkin & Grillon, 2012).  Anxiety evokes several distinct emotional, cognitive, and perceptual realms (Dvorak-Bertsch, Curtin, Rubinstein & Newman, 2007). Previous reports have shown, resources for the executive process of working memory engages in anxious thought and limits the resources committed to working memory (Vytal et al., 2012& Dvorak-Bertsch et al., 2007).

5.4.2 Anxiety Assessment

[bookmark: OLE_LINK3]The state-trait anxiety inventory (STAI) consists of two questionnaires of 20 items each (Spielberger, 1983). The first questionnaire measures state anxiety (how one feels at the moment); the second, trait anxiety (how one generally feels). Standardized and Short-Form (SF) of state anxiety has been used for this study (Marteau & Bekker, 1992).  STAI-SF consists of six items assessing the extent to which patients feel such as calm, tense, upset, relaxed, content and worried on a 4-point scale ranging from not at all to very much. Items consist of equal numbers of the anxiety-present and anxiety-absent. Few items are scored in reverse order to avoid a response bias. The items were summed to produce a total score in which higher scores are related to greater anxiety. Further standard and SF of state anxiety have demonstrated good reliability coefficient to 0.80 and 0.82. (A sample sheet of STAI & STAI-SF given in Appendix - 4&5) 

	

5.4.3 State Mindful Attention Awareness Scale (SMAAS)

The SMAAS is a valid tool for measuring state mindfulness (Brown, & Ryan, 2003). The scale is designed to assess the short-term or current expression of a core characteristic of mindfulness; this is a receptive state of mind and sensitive awareness of observing the present moment. The SMAAS draws items from the trait form of the MAAS (e.g., "I'm finding it difficult to stay focused on what's happening in the present"). SMAAS has shown excellent psychometric properties (Cronbach's alpha = 0.92). (A sample copy of SMAAS given in Appendix - 6)



5.4.4 Child and Adolescent Mindfulness Measure (CAMM)

The CAMM (Greco, Baer, & Smith, 2011) was administered to evaluate the mindfulness. The CAMM is a 10-item measure of mindfulness and assesses the degree to which children and adolescents observe internal experiences, act with awareness, and accept internal experiences without judging them. Respondents were asked to indicate how true each item reflected their experience using a 5-point scale ranging from 0 (Never true) to 4 (Always true). All items in this scale described actions contrary to a mindfulness perspective therefore all items were reverse scored. A total mindfulness score was generated by summing the total items. Higher scores indicate higher levels of mindfulness. The CAMM demonstrates good internal consistency, with Cronbach’s alpha = 0.87. (A sample sheet of CAMM givne in Appendix - 7)



5.4.5 Verbal and Non-Verbal Memory

The test stimuli were projected on a screen for 10 seconds each allowing participants to memorize. After the ten different slides had been shown, a mathematical problem (e.g., 7 minus 4 plus 9 minus 3 plus 6 minus 5 minus 8 plus 2) was shown on the screen. Immediately after this, the subjects were asked to recall and write-down (or Non-Verbal Memory, to draw) within 60 sec the 10-test items which had been shown to them. Further, to test verbal memory, standard nonsense syllables of three letters, e.g., LYB, were selected from a prepared list (Baddeley, 1993). Non-verbal Memory test consisted of ten simple stroke drawings. Geometrical or other shapes which could be described verbally, e.g., square or a circle had not been used. The drawings were very simple and easy to reproduce. Correct response for both verbal and non-verbal tests had been scored as ‘1’ while incorrect one as a ‘0’. During the assessment, subjects were asked to sit erect in the floor, with participants approximately a meter apart to avoid distraction. Four different sets of 10-nonsense syllables have presented on before and after each session (experimental and control). As described for verbal Working Memory, there were four separate, similar sets of 10-line drawings each for before and after each session. Intervention sessions and assessments were done as groups by yoga therapist and trained assistants in the neuropsychological testing laboratory (A sample content of VM and NVM is given in Appendix - 8).



5.4.6  Corsi Block-Tapping Task 

The Corsi Block-Tapping task is a measure of visuo-spatial working memory (Kessels et al, 2000). A digital version of the task was used. The Corsi Block task was programmed presented by the INQUISIT Millisecond software package (Inquisit 3, 2012) on a Dell computer, 17-inch colour monitor. For each trial, nine randomly arranged blue squares were shown on the screen. Each trial consisted of a sequence of blocks that light up one block per second. Adolescents were instructed to remember the sequence. Once a sequence had finished, participants reproduce the sequence, by clicking those blocks in the same order for corsi forward recall, while they have to reproduce the order in reverse for corsi backward. Two trials of each sequence length were shown, and sequences gradually increased in length from two to nine blocks. If participants correctly reproduced at least one of the trials of the same sequence length, then the sequence length was increased by one. The task continued until both trials of the same sequence-length were incorrect, or participants completed trials with the largest sequence. We recorded the number of the longest sequence remembered as Block Span and number of correct sequence as total correct (Teixeira, Zachi, Roque, Taub, & Ventura, 2011) (A sample image of Corsi Block-Tapping Task is given in Appendix-9).

5.5 DATA EXTRACTION AND ANALYSIS

The data were collected using self-reported questionnaire and computers. All statistical analyses were performed using the Statistical Package for Social Sciences (version 16.0). Correlation, Independent-samples t-tests and Paired sample t-tests, procedures were used for statistical analyses.



5.5.1 State anxiety

Items consist of equal numbers of the anxiety-present and anxiety-absent. Few items are scored in reverse order to avoid a response bias. The items were summed to produce a total score in which higher scores are related to greater anxiety

5.5.2 State Mindfulness

To have high scores reflect higher state mindfulness, reverse score all items then average all 5 values.

5.5.3 CAMM

Items in this scale described actions contrary to a mindfulness perspective therefore all items were reverse scored. A total mindfulness score was generated by summing the total items.

5.5.4 Verbal and Non-Verbal Memory

Correct response for both verbal and non-verbal tests had been scored as ‘1’ while incorrect one as a ‘0’. The items were summed to produce a total score on verbal and non-verbal tests. Higher scores are related to verbal and non-verbal.

5.5.5 Corsi Block-Tapping Task

The number of the longest sequence remembered as Block Span and number of correct sequence as total correct (Teixeira, Zachi, Roque, Taub, & Ventura, 2011).





[bookmark: OLE_LINK15]

6. RESULTS

6.1 	NORMATIVE DATA FOR VERBAL AND NON-VERBAL MEMORY SCORES 

	Study assessed verbal and non-verbal memory normative data on healthy adolescences, has shown girls scored slight higher scores in verbal and non verbal memory, especially in the lower age range. There was also a linear trend in verbal and non-verbal memory; however nonverbal memory seems to be slightly higher. Independent sample t-test showed no significant gender difference. 

Table 6.1a: 	Gender and Age wise descriptive statistics for Verbal and Non-verbal Memory

		n

		Age

		Gender

		Verbal Memory

		Non-verbal Memory



		42

		13

		F

		5.86±1.42

		6.86±1.59



		21

		14

		F

		6.19±1.36

		7.38±1.50



		33

		15

		F

		6.27±1.64

		7.82±1.31



		10

		16

		F

		6.6±1.58

		7.1±1.79



		30

		13

		M

		5.80±1.03

		6.83±1.68



		33

		14

		M

		6.09±1.10

		6.61±1.46



		21

		15

		M

		6.81±0.93

		6.67±1.43



		11

		16

		M

		6.55±1.21

		7.36±1.43







Study-1 assessed verbal and non verbal memory of the participants. Table 6.1a shows gender and age wise descriptive statistics for verbal and non-verbal memory. Girlss have shown little higher scores in verbal and non verbal memory, especially in the lower age range (Table-6.1a). There was also a linear trend in verbal and non-verbal memory; however nonverbal memory seems to be slightly higher.

Table 6.1b: Gender wise descriptive statistics for Verbal and Non-Verbal memory

		n

		Gender

		Verbal Memory

		Non verbal Memory



		106

		F

		6.12±1.50

		7.28±1.54



		95

		M

		4.95±6.21

		5.95±6.78





6.2 	RELATIONSHIP BETWEEN SPATIAL MEMORY AND STATE MINDFULNESS 

	Descriptive statistics for all three variables and demographic details are presented in Table-6.2a. Correlations with State Mindfulness are reported in Table 6.2b.

	State mindfulness has shown a large inverse and significant correlation with the State anxiety (r=-0.49, p<0.01) and a large positive and significant correlation with the Corsi forward (Forward Corrected r=0.35, p<0.01, forward block span r=0.31, p<0.01 and forward total score r=0.33, p<0.01). Further state mindfulness had significant positive correlation with Corsi backward (backward corrected r=0.26, p<0.01, backward block span r=0.26, p<0.01 and backward total score r=0.28, p<0.01). Furthermore, state anxiety scores were inverse and significant correlation with the Corsi forward (forward corrected r=0.20, p<0.01, forward block span r=0.20, p<0.01 and forward block span r=0.19, p<0.01) and Corsi backward (Backward Corrected r=0.21, p<0.01, Backward Blockspan r=0.19, p<0.05 and Backward total score r=0.20, p<0.01).

		Table-6.2a: Descriptive statistics for all three variables and 
Demographic details (N=167)



		Variable

		Mean

		SD

		Range



		Age

		13.98

		1.03

		12 - 16



		State Mindfulness

		4.34

		1.16

		1.2 - 6



		State Anxiety

		12.57

		3.69

		6 - 21



		Corsi Forward Correct

		7.57

		1.63

		2 - 13



		Corsi Forward Block Span

		5.29

		0.91

		3 - 8



		Corsi Backward Correct

		7.53

		1.84

		2 - 11



		Corsi Backward Block Span

		5.44

		1.00

		2 - 8







		Table-6.2b: Correlation Matrix for State Mindfulness, State Anxiety and Working Memory (N=167)



		 Variable

		State Mindfulness

		State Anxiety

		Corsi Forward Correct

		Corsi Forward Block Span

		Corsi Forward Total Score

		Corsi Backward Correct

		Corsi Backward Block Span



		State Anxiety

		-.493**

		 

		 

		 

		 

		 

		



		Corsi Forward Correct

		.353**

		-.204**

		 

		 

		 

		 

		



		Corsi Forward Block Span

		.305**

		-.201**

		.854**

		 

		 

		 

		



		Corsi Forward Total Score

		.327**

		-.186*

		.952**

		.950**

		 

		 

		



		Corsi Backward Correct

		.264**

		-.207**

		.471**

		.454**

		.452**

		 

		



		Corsi Backward Block Span

		.259**

		-.193*

		.449**

		.402**

		.407**

		.859**

		



		Corsi Backward Total Score

		.275**

		-.204**

		.471**

		.448**

		.451**

		.968**

		.930**





6.3 	THE EFFECT OF YOGA BASED PERSONALITY DEVELOPMENT CAMP ON SPATIAL MEMORY AND PSYCHOLOGICAL STATES 

	Study had shown a significant improvement in the scores of Corsi Forward Correct (p=0.002), Corsi Forward Block Span (p<0.001), Corsi Forward Total Score (p<0.001), Corsi Backward Correct (p=0.036), Corsi Backward Block Span (p=0.026), Corsi Backward Total Score (p=0.025. Further significant enhancement of State Mindfulness (p=0.012), and dispositional mindfulness (p=0.013) following intervention. Furthermore, there was a significant reduction in State Anxiety (p=0.001) following 10 days of yoga based personality development camp.

		Table-6.3: Pre-Post of 10 days Yoga Intervention: Corsi Block-Tapping Task, 
Child and Adolescent  Mindfulness Measure, State-Trait Anxiety, State Mindfulness (mean ± standard deviation)  (N=91) 



		Variables

		Pre

		Post

		P

		% 

Chgange



		

		Mean±SD

		Mean±SD

		

		



		Corsi Forward Correct

		7.35±1.93

		7.99±2.16

		0.002

		8.67



		Corsi Forward Block Span

		5.14±1.11

		5.57±1.28

		0.001

		8.33



		Corsi Forward Total Score

		39.71±16.48

		47.08±21.41

		<0.001

		18.54



		Corsi Backward Correct

		7.12±2.33

		7.57±2.1

		0.036

		6.33



		Corsi Backward Block Span

		5.19±1.5

		5.52±1.28

		0.026

		6.36



		Corsi Backward Total Score

		40.18±16.83

		44.12±17.36

		0.025

		9.82



		State Mindfulness

		20.94±6.47

		22.4±6.02

		0.012

		6.96



		CAMM

		25.85±4.38

		26.87±4.27

		0.013

		3.98



		STAISF

		12.52±3.95

		11.09±3.75

		<0.001

		11.46





CAMM: Child and Adolescent Mindfulness Measure; STAISF: State-Anxiety Inventory Short Form 





Figure-6.3a :  Pre-Post data of Corsi Block-Tapping Task  (Forward)  





CF - Corsi Forward Correct, CBSF - Corsi Forward Block Span, CFT - Corsi Forward Total Score



Figure-6.3b : :  Pre-Post data of Corsi Block-Tapping Task  (Backward)



CB - Corsi Backward Correct, CBSF - Corsi Backward Block Span, CBT - Corsi Backward Total Score



Figure-6.3c : Pre-Post data of Mindfulness, CAMM and STAI 



CAMM: Child and Adolescent Mindfulness Measure; STAISF: State-Anxiety Inventory Short Form

6.4	IMMEDIATE EFFECT OF CYCLIC MEDITATION (CM) AND SUPINE REST (SR) ON WORKING MEMORY 

	The two sessions (CM and SR) showed no significant difference in their baseline mean (p=0.790 in verbal memory and p=0.996 in non-verbal memory, paired sample t-tests). Both sessions showed a non-significant difference in their post mean score (p=0.722 in verbal memory and p=0.489 in non-verbal Memory, paired sample t-tests). CM session showed significant increase in non-verbal memory score from 6.18 to 7.42 (p< 0.001, paired sample t-tests). The SR session showed a non-significant change in non-verbal memory scores from 6.19 to 7.29 (p< 0.001, paired sample t-tests). 

		Table-6.4: Verbal and Non-Verbal Memory scores of Cyclic Meditation (CM) and Supine Rest (SR) (mean ± standard deviation)



		

		

		Cyclic Meditation

		Supine Rest



		

		Variable

		Pre

		Post

		% change

		p 
value

		Pre

		Post

		% change

		p 
value



		Total

(113)

		VM

		7.27 
± 1.97

		7.42 
± 1.80 

		2.06

		.245

		7.21

± 1.94

		7.34

± 1.99 

		1.80

		.430



		

		NVM

		6.18
± 2.33

		7.42 
± 1.76 

		20.06

		<0.001***

		6.19

± 2.13

		7.29 
± 1.73 

		17.77

		<0.001***



		Boys

(74)

		VM

		7.22 
± 1.90

		7.41 
± 1.71 

		2.63

		.225

		7.03

± 1.97

		7.08
± 1.92 

		0.71

		.789



		

		NVM

		5.81 
± 2.36

		7.30 
± 1.76 

		25.65

		<0.001***

		6.11

± 2.30

		7.20 
± 1.65 

		17.84

		<0.001***



		Girls

(39)

		VM

		7.38 
± 2.12

		7.44 
± 1.97 

		0.81

		.793

		7.56

± 1.85

		7.82 
± 2.02 

		3.44

		.303



		

		NVM

		6.87 
± 2.13

		7.64
± 1.75 

		11.21

		.023*

		6.33

± 1.78

		7.46 

± 1.88 

		17.85

		.001***





***p< 0.001, **p< 0.01, * p< 0.05 paired sample t-tests, Post scores compared with respective Pre scores; VM= verbal memory; NVM= Non-Verbal Memory

	On boys group sub analysis, CM session showed a significant increase in the non-verbal memory score from 5.81 to 7.30 (p<0.001, paired sample t-tests). The SR session also showed a significant increase in the non-verbal Memory score from 6.11 to 7.20 (p<0.001, paired sample t-tests). Further girls group sub analysis, CM session showed a significant increase in the non-verbal memory score from 6.87 to 7.64 (p=0.023, paired sample t-tests). The SR session showed a significant change in non-verbal memory scores from 6.33 to 7.46 (p< 0.001, paired sample t-tests).

Figure-6.4a : Verbal Memory scores of Cyclic Meditation(CM) and Supine Rest (SR)

		

Figure-6.4b : Non-Verbal Memory scores of Cyclic Meditation(CM) and Supine Rest (SR)





6.5  IMMEDIATE EFFECT OF CM SESSION ON STATE ANXIETY 

This Mechanism study evaluated the CM session showed a significant reduction in the STAI score from 38.90 to 37.24 (p= 0.016, paired sample t-tests). The SR session showed a non-significant reduction in the STAI score from 38.88 to 37.62 (p=0.073, paired sample t-tests). The two sessions showed no significant difference in their baseline mean (p=0.981, Independent t-tests) and also following CM and SR sessions (p= 0.705, Independent t-tests).

Table-6.5a: Age groups mean ± standard deviation, of boys and girls.

		  

		Mean ± SD

		N



		Total

		14.37±1.22

		60



		Boys

		14.47±1.14

		30



		Girls

		14.27±1.31

		30





Table-6.5b: State Anxiety Inventory of Cyclic Meditation (CM) and Supine Rest (SR) (values are group mean ± standard deviation)

		

		

		Cyclic Meditation

		Supine Rest



		 Gender

		n

		Pre

		Post

		 % change 

		Pre

		Post

		% change



		Total 

		60

		38.9±8.84

		37.24±9.76***

		-4.27

		38.88±9.49

		37.62±10.02

		-3.24



		Boys

		30

		40.09±9.59

		39.73±9.6

		-0.90

		39.81±9.38

		40.15±9.36

		0.85



		Girls

		30

		37.71±8.01

		34.75±9.42**†

		-7.85

		37.94±9.66

		35.08±10.16***

		-7.54





***p < 0.05, ** p < 0.01 student’s paired t-tests, Post scores compared with respective Pre scores.  †p < 0.05, Independent t-tests, Post score compared with Post score between gender (boys versus girls). 

Girls group: CM sessions showed a significant reduction in the STAI score from 37.71 to 34.75 (p=0.01, paired-sample t-tests). The SR session showed a significant reduction in the STAI score from 37.94 to 35.08 (p=0.017, paired-sample t-tests). 

Boys group: CM sessions showed a non-significant reduction in the STAI score from 40.09 to 39.73 (p=0.633, paired-sample t-tests). The SR session SR showed a non-significant reduction in the STAI score from 39.81 to 40.15 (p=0.620, paired-sample 
t-tests). 

There was no significant gender difference of the mean before sessions of CM (p=0.301, Independent t-tests) and SR (p=0.451, Independent t-tests). However, there were significant difference in the mean score after session of CM (p=0.047, Independent t-tests) and SR (p=0.049, Independent t-tests).

The girls group had significantly higher reduction in STAI score as compared to boys group in CM (p=0.049, Independent t-tests) and SR (p=0.019, Independent t-tests).

Figure-6.5 : State Anxiety Inventory of Cyclic Meditation(CM) and Supine Rest (SR)






7. DISCUSSIONS

7.1 SUMMARY

In this study, we have attempted to bring to the attention of yoga researchers, the relationship and effect of yoga based intervention on working memory. Result supports the need of yoga based intervention for enhancing working memory on adolescents. Current results were in line and supports emerging literature on yoga they are summarized as:

1. The significant positive relationship between state mindfulness and working memory confirmed our primary hypothesis. Further state anxiety has shown significant negative relationship between working memory. This study supports cultivating mindfulness as an effective and efficient technique for performance in a visual working memory (Vugt & Jha, 2011).

2. A single group pre - post design in shown significant enhancement of working memory and mindfulness. Further results shown significant  reduction in state anxiety, current study result are in line with previous studies on yoga reported enhanced cognitive functions in adolescents.

3. Immediate after Cyclic Meditation session, participants has shown a significant enhancement in spatial memory test scores. Study assessed the immediate effect of yoga based relaxation Cyclic Meditation and Supine Rest on recollection in a verbal and non-verbal memory test. Immediate after Cyclic Meditation session, participants has shown a significant enhancement in non-verbal memory test scores. Further study has shown a significant reduction in State Anxiety Scores following CM session.

7.2 COMPARISON WITH PREVIOUS STUDY

[bookmark: ft10]To our knowledge, this is the first study to understand the relationship between state mindfulness and working memory in children. Mindfulness can be enhanced by training. Numerous studies have shown mindfulness-enhancing interventions reduce pathological mental and physical health symptoms across a wide variety of conditions and diseases. Further immediate after Cyclic Meditation session result was in line with earlier studies showed enhancement in delayed recall of spatial information following yoga-based breathing techniques (Naveen, Nagarathna, Nagendra, & Telles, 1997), Gurukula System of Education (Rangan et al., 2009) and 10 days intervention program (Manjunath & Telles, 2004). In the previous study with similar design has found different effects of cyclic meditation on different attention task with varying degree of changes. For example, the magnitude of change in (1) Six-Letter cancellation score was higher (Pradhan & Nagendra, 2010), (2) Digit letter substitution score was low following cyclic meditation compare to supine rest (Pradhan & Nagendra, 2009).  Previous study in adult group with similar design showed higher magnitude of changes. This may be due to participants in the previous study who were highly experienced and well-trained in meditation, relaxation and different yoga techniques. They were residential students doing undergraduate and post-graduate yoga courses (Subramanya & Telles, 2009b).




Table-7.2: Comparison with Previous studies (Baseline values)

		

		Intervention

		VM

		% Change VM

		NVM

		%  Change NVM



		Present Study

		CM

		7.27

		2.06

		6.18

		20.06



		

		SR

		7.21

		1.80

		6.19

		17.77



		Manjunath, 2004(S1)

		Yoga

		4.20

		19.05

		4.00

		42.50



		

		FA

		4.30

		4.65

		4.40

		27.27



		

		Control

		3.90

		12.82

		3.90

		10.26



		Naveen,  1997(S2)

		RN

		3.80

		21.05

		3.10

		90.32



		

		LN

		4.00

		25.00

		3.60

		86.11



		

		BN

		2.90

		31.03

		3.30

		78.79



		

		BA

		3.40

		29.41

		3.10

		80.65



		

		Control

		3.50

		25.71

		3.40

		26.47



		Ghaligi, 2006(S3)

		VCG

		8.43

		

		8.34

		



		

		NCG

		7.00

		

		6.91

		



		Kumaran, 2012(S4)

		ERG

		3.67

		35.15

		4.44

		31.08



		

		LRG

		3.41

		17.30

		4.11

		24.33



		Joshi, 2008(S5)

		RNB

		4.53

		13.25

		5.67

		18.69



		

		LNB

		4.67

		-4.28

		6.20

		15.00



		

		BA

		3.37

		32.64

		5.20

		3.85



		Rangan, 2009(S6)

		GES

		6.60

		27.27

		4.67

		58.46



		

		MES

		5.53

		25.32

		4.27

		32.79



		Khemka, 2012(S7)

		KB

		3.05

		33.44

		4.56

		34.21



		

		BA

		3.67

		-36.51

		4.81

		-16.84







ERG-Earliy Rising Group ; LRG-Late Rising Group;  VCG-Vedic Chanting Group; NCG-Non Chanting Group;  GES-Gurukula Education System;  MES-Modern Education System;  KB- Kapalabhati;  BA- Breath Awareness;  RNS-Right Nostril Breathing;  LNB-Left Nostril Breathing;  BN-Both Nostril Breathing;  FA-Fine Arts; CM-Cyclic Meditation;  SR-Supine Rest; VM - Verbal Memory; NVM – Non-Verbal Memory, S1 to S7 – Study1 to Study 7

Figure-7.2a : Comparision with earlier studies on Verbal Memory  







Figure-7.2b : % Change comparision with earlier studies on Verbal Memory  








Figure-7.2c : Comparision with earlier studies on Non-Verbal Memory (NVM) 









Figure-7.2d : % Change comparision with earlier studies on Non-Verbal Memory (NVM)  







7.3 POSSIBLE MECHANISM

Potential mechanisms by which state mindfulness benefit performance in a visual working memory may be positive emotional states through present movement awareness and reduced mind wandering among participants who were prone to distraction at testing (Mrazek et al, 2013). Mindfulness develops as a result of consistent practice or attempt of yoga practices. Possible mechanism of enhancement may be due to receptive attention to and awareness of present events and experience. The earlier investigation of meditation showed parasympathetic dominance (An, Kulkarni, Nagarathna, & Nagendra, 2010). The key components of CM are slow, smooth, effortless body movement with awareness and relaxation. The relaxation component of CM occurs at the end of last seven minutes, which may lead to lowering the sympathetic arousal and anxiety scores. These characteristics of CM may be contributing towards reducing the state of anxiety.  Anxiety has key role to modulate the functioning of memory (Saltz, 1970). Reducing anxiety enhances the memory task performance (Pailoor & Telles, 2009). Current result has shown significant reduction in anxiety following CM. Hence enhancement in working memory can be attributed to reduction of anxious behavior.
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Figure-7.3 : Mechanism  of working memory

8. APPRAISAL 

8.1 CONCLUSIONS

The current studies contributed to the literature in several ways. To date, mindfulness had not been studied as an element within the adolescents in Indian settings. This study highlighted the importance of examining yoga related constructs mindfulness and its application in mental health of adolescents. Results from this study offered initial information on the possible interaction between mindfulness and state anxiety in working memory. Further, results show promising immediate effects of yoga based relaxation technique on spatial and nonverbal working memory. Furthermore, results confirmed the effect of yoga on enhancing working memory and enhancement of mindfulness. Although the current study provides initial insight into the role of yoga in working memory further research is necessary to explore the applications.

8.2 STRENGTH

To our knowledge, this may be the first study on Indian adolescents to understand the relationship between mindfulness and working memory. As per our knowledge there is no previous reports specific to cyclic meditation on working memory in adolescences. Further current thesis explored various spectrum of working memory its relation and enhancement through yoga. Our study suggests that development of mindfulness and effect of yoga based intervention in younger populations and understanding possible mechanisms linking yoga and working memory may be a fruitful avenue for future research.

This pre-post design shown that yoga based intervention a potential benefits to enhance attention and memory on adolescent adolescents. These results make a contribution to the literature on improving adolescents’ attention within educational settings. The techniques might serve as a cost-effective means to enhancing attention performance and accuracy on healthy adolescents

8.3 LIMITATIONS

Despite of these encouraging findings, there are important limitations that have to be considered. This was the general limitations for all the studies; participants were recruited from yoga camp, which could be a confounding variable, as the outcome variable might be influenced because of the motivation towards yoga practices. The sample included was healthy young adolescents in a yoga camp environment which may be difficult to generalize for all adolescents and adults.

1. The causal direction of this relation is uncertain in these studies due to cross-sectional design. Further self-report measures may be compromised by response biases.

2. Current research sample were having an average working memory.

3. It should be noted that this experiment was pre-post design which has it on limitation on controlling the confounding variables (recreation activity, drama, games etc.,) 

4. It is limited to self reported questionairs 

5. It was a self as control study design with convenient sampling, and the lasting effect of the intervention has not been assessed.   

8.4 APPLICATION OF THE STUDY

In conclusion, these data signify that 10days personality development camp of integrated yoga module enhance attention and memory which can potentially be implemented within an educational system.



8.5 FUTURE STUDIES 

Longitudinal and experimental studies on mindfulness training may provide causal relationships between mindfulness and working memory. Additional higher-order cognitive measures such as attentional control and self-regulation measures could also be considered in this line of research. Further, the generalizability of these results needs to be tested with randomized control trials. Future studies could be investigated on physiological variable viz., EEG, EMG activity, and Cortisol level, and hormonal activity. Prospect research incorporating different age group, different level of attention and with various assessment methods to capture changes including physiological performing the task and intervention may be looked forward to understand the underlying mechanism. Future studies should include adolescents with low working memory skills assess on measures of working memory, IQ and academic attainment before and after yoga based training.




REFERENCES

Alloway, T. P., Gathercole, S. E., & Pickering, S. J. (2006). Verbal and visuospatial short-term and working memory in children: Are they separable?Child Development, 77(6), 1698-1716.

Alloway, T. P., Gathercole, S. E., Kirkwood, H., & Elliott, J. (2009). The cognitive and behavioral characteristics of children with low working memory. Child Development, 80(2), 606-621.

An, H., Kulkarni, R., Nagarathna, R., & Nagendra, H. (2010). Measures of heart rate variability in women following a meditation technique. International Journal of Yoga, 3(1), 6–9. 

Baddeley, A. D. (1993). Your Memory - A user’s Guide. New York: Avery Publishing Group.

Barnes, V. A., Davis, H. C., Murzynowski, J. B., & Treiber, F. A. (2004). Impact of meditation on resting and ambulatory blood pressure and heart rate in youth. Psychosomatic medicine, 66(6), 909-914 

Berger, D. L., Silver, E. J., & Stein, R. E. K. (2009). Effects of yoga on inner-city children well-being: a pilot study. Alternative Therapies in Health and Medicine, 15(5), 36–42. 

Bhavanani, A. B., Ramanathan, M., & Harichandrakumar, K. T. (2012).  Immediate effect of mukha bhastrika (a bellows type präëayäma) on reaction time in mentally challenged adolescents.  Indian J Physiol Pharmacol. Apr-Jun;56(2):174-80.  

Bhavanani, A. B., Udupa, K., Madanmohan, & Ravindra, P. (2011). A comparative study of slow and fast suryanamaskar on physiological function. International Journal of Yoga, 4(2), 71–76. 

Biegel, G. M., Brown, K. W., Shapiro, S. L., & Schubert, C. M. (2009). Mindfulness-based stress reduction for the treatment of adolescent psychiatric outpatients: A randomized clinical trial. Journal of consulting and clinical psychology, 77(5), 855.

Brands, M. M., Purperhart, H., & Deckers-Kocken, J. M. (2011). A pilot study of yoga treatment in children with functional abdominal pain and irritable bowel syndrome. Complementary therapies in medicine, 19(3), 109-114.

Brown, K. W., & Ryan, R. M. (2003). The Benefits of Being Present : Mindfulness and Its Role in Psychological Well-Being. Journal of Personality and Social Psychology, 84(4), 822- 848. 

Brown, K. W., Ryan, R. M., & Creswell, J. D. (2007). Mindfulness: Theoretical Foundations and Evidence for its Salutary Effects. Psychological Inquiry, 18(4), 211-237.

Büssing, A., Hedtstück, A., Khalsa, S. B. S., Ostermann, T., & Heusser, P. (2012). Development of Specific Aspects of Spirituality during a 6-Month Intensive Yoga Practice. Evidence-Based Complementary and Alternative Medicine : eCAM, 2012, 981523. 

Carei, T., Fyfe-Johnson, A. L., Breuner, C. C., & Brown, M. A. (2010). Randomized controlled clinical trial of yoga in the treatment of eating disorders.Journal of Adolescent Health, 46(4), 346-351.

Cavallera, G. M., Gatto, M., & Boari, G. (2014). Personality, cognitive styles and Morningness-Eveningness disposition in a sample of Yoga trainees. Medical Science Monitor : International Medical Journal of Experimental and Clinical Research, 20, 238–46. 

Chandla, S. S., Sood, S., Dogra, R., Das, S., Shukla, S. K., & Gupta, S. (2013). Effect of short-term practice of pranayamic breathing exercises on cognition, anxiety, general well being and heart rate variability. Journal of the Indian Medical Association, 111(10), 662-665.

Chinmayananda, S. (1984). Mäëòükya Upaniñat. Sachin Publishers.

Conboy, L. A., Noggle, J. J., Frey, J. L., Kudesia, R. S., & Khalsa, S. B. S. (2013). Qualitative evaluation of a high school yoga program: Feasibility and perceived benefits. Explore: The Journal of Science and Healing, 9(3), 171-180. 

Cunha, M., & Paiva, M. J. (2012). Text Anxiety in Adolescents: The Role of Self-Criticism and Acceptance and Mindfulness Skills. The Spanish journal of psychology, 15(02), 533-543.

Dash, M., & Telles, S. (1999). Yoga training and motor speed based on a finger tapping task. Indian journal of physiology and pharmacology, 43, 458-462. 

Dvorak-Bertsch, J. D., Curtin, J. J., Rubinstein, T. J., & Newman, J. P. (2007). Anxiety moderates the interplay between cognitive and affective processing. Psychological Science, 18(8), 699-705.

Elder, C., Nidich, S., Moriarty, F., & Nidich, R. (2014). Effect of transcendental meditation on employee stress, depression, and burnout: a randomized controlled study. The Permanente Journal, 18(1), 19–23. 

Engle, R. W. (2002). Working memory capacity as executive attention. Current Directions in Psychological Science, 11(1), 19-23.

Frank, J. L., Jennings, P. A., & Greenberg, M. T. (2013). Mindfulness-based interventions in school settings: An introduction to the special issue. Research in Human Development, 10(3), 205-210.

Gathercole, S. E., Pickering, S. J., Ambridge, B., & Wearing, H. (2004). The structure of working memory from 4 to 15 years of age. Developmental psychology, 40(2), 177-190.

Geyer, R., Lyons, A., Amazeen, L., Alishio, L., & Cooks, L. (2011). Feasibility study: the effect of therapeutic yoga on quality of life in children hospitalized with cancer. Pediatric Physical Therapy, 23(4), 375-379.

Greco, L. A., Baer, R. A., & Smith, G. T. (2011). Assessing mindfulness in children and adolescents: Development and validation of the child and adolescent mindfulness measure (CAMM). Psychological Assessment, 23(3), 606-14

Hagen, I., & Nayar, U. S. (2014). Yoga for Children and Young People’s Mental Health and Well-Being: Research Review and Reflections on the Mental Health Potentials of Yoga. Frontiers in Psychiatry, 5, 35. 

Hilt, L. M., & Pollak, S. D. (2012). Getting out of rumination: comparison of three brief interventions in a sample of youth. Journal of abnormal child psychology, 40(7), 1157-1165. 

Jeanne Ball (2008). Meditation for children: A Practical Guide for Parents and Teachers. Retrieved from http://meditationasheville. blogspot.in/ search/label/ children %27s%20meditation

Keng, S.-L., Smoski, M. J., & Robins, C. J. (2011). Effects of mindfulness on psychological health: A review of empirical studies. Clinical Psychology Review, 31(6), 1041-1056. 

Kessels, R. P., Zandvoort, M. J. van, Postma, A., Kappelle, L. J., &Haan, E. H. de. (2000). The Corsi Block-Tapping Task: standardization and normative data. Applied neuropsychology. 7, 252-258.

Khalsa, S. B., Butzer, B., Shorter, S. M., Reinhardt, K. M., & Cope, S. (2012). Yoga reduces performance anxiety in adolescent musicians. Alternative therapies in health and medicine, 19(2), 34-45.

Kumaran, V. S., Bhat, R. R., & Manjunath, N. K. (2012). Influence of early rising on performance in tasks requiring attention and memory. 

Kuttner, L., Chambers, C. T., Hardial, J., Israel, D. M., Jacobson, K., & Evans, K. (2006). A randomized trial of yoga for adolescents with irritable bowel syndrome. Pain Research & Management: The Journal of the Canadian Pain Society, 11(4), 217. 

Kuyken, W., Weare, K., Ukoumunne, O. C., Vicary, R., Motton, N., Burnett, R., Cullen, C., et al. (2013). Effectiveness of the Mindfulness in Schools Programme: non-randomised controlled feasibility study. The British journal of psychiatry: The Journal of Mental Science, 203(2), 126-31.

Kuyken, W., Weare, K., Ukoumunne, O. C., Vicary, R., Motton, N., Burnett, R., & Huppert, F. (2013). Effectiveness of the Mindfulness in Schools Programme: non-randomised controlled feasibility study. The british journal of psychiatry, 203(2), 126-131.

Malboeuf-Hurtubise, C., Achille, M., Sultan, S., & Vadnais, M. (2013). Mindfulness-based intervention for teenagers with cancer: study protocol for a randomized controlled trial. Trials, 14(1), 135.

Manjunath, N. K., & Telles, S. (2004). Spatial and Verbal Memory test Scores following Yoga and Fine Arts Camps for School Children, 48(3), 353–356.

Manjunath, N. K., & Telles, S. (2004). Spatial and verbal memory test scores following yoga and fine arts camps for school children. Indian J Physiol Pharmacol,48(3), 353-356. 

Mendelson, T., Greenberg, M. T., Dariotis, J. K., Gould, L. F., Rhoades, B. L., & Leaf, P. J. (2010). Feasibility and preliminary outcomes of a school-based mindfulness intervention for urban youth. Journal of abnormal child psychology,38(7), 985-994.

Mrazek, M. D., Franklin, M. S., Phillips, D. T., Baird, B., & Schooler, J. W. (2013). Mindfulness training improves working memory capacity and GRE performance while reducing mind wandering. Psychological science, 24(5), 776-81.

Nagendra, H. R. (1986). Yoga, its Basis and Applications. Bangalore, India: Swami Vivekananda Yoga Prakashana.

Nagendra, H. R. (2010). Raja Yoga. Bangalore, India: Swami Vivekananda Yoga Prakashana. 

Nagendra, H. R. (2010). Yoga in Education. (D. Pol, Ed.) (1st ed., pp. 15–21). Bangalore, India: Vivekananda Kendra Prakashan Trust.

Nagendra, H. R., & Mohan, T. (1998). Yoga in Education. Bangalore, India: Swami Vivekananda Yoga Prakashana. 

Nagendra, H. R., & Nagarathna, R. (1997). New perspectives in stress management. Bangalore, India: Swami Vivekananda Yoga Prakashana. 

Nagendra, H. R., & Nagarathna, R. (2003). Yoga for Positive Health. Bangalore, India: Swami Vivekananda Yoga Prakashana.

Naveen, K. V, Nagarathna, R., Nagendra, H. R., & Telles, S. (1997). Yoga breathing through a particular nostril increases spatial memory scores without lateralized effects. Psychological Reports, 81(2), 555–61. 

Noggle, J. J., Steiner, N. J., Minami, T., & Khalsa, S. B. S. (2012). Benefits of yoga for psychosocial well-being in a US high school curriculum: a preliminary randomized controlled trial. Journal of Developmental and Behavioral Pediatrics : JDBP, 33(3), 193–201. 

Noggle, J. J., Steiner, N. J., Minami, T., & Khalsa, S. B. S. (2012). Benefits of yoga for psychosocial well-being in a US high school curriculum: a preliminary randomized controlled trial. Journal of Developmental & Behavioral Pediatrics,33(3), 193-201. 

Patil, S. G., Mullur, L. M., Khodnapur, J. P., Dhanakshirur, G. B., & Aithala, M. R. (2013). Effect of yoga on short-term heart rate variability measure as a stress index in  subjunior cyclists: a pilot study.  Indian J Physiol Pharmacol. Apr-Jun;57(2):153-8.

Patra, S., & Telles, S. (2009). Positive impact of cyclic meditation on subsequent sleep. Medical Science Monitor : International Medical Journal of Experimental and Clinical Research.

Patra, S., & Telles, S. (2010). Heart rate variability during sleep following the practice of cyclic meditation and supine rest. Applied Psychophysiology Biofeedback, 35(2), 135-140.

Petter, M., Chambers, C. T., & Chorney, J. M. (2013). The effects of mindful attention on cold pressor pain in children. Pain Research & Management: The Journal of the Canadian Pain Society, 18(1), 39.

Pradhan, B., & Nagendra, H. (2010). Immediate effect of two yoga-based relaxation techniques on attention in children. International Journal of Yoga, 3(2), 67–9. 

Pradhan, B., & Nagendra, H. R. (2009). Effect of yoga relaxation techniques on performance of digit-letter substitution task by teenagers. International Journal of Yoga, 2(1), 30–4. 

Rangan, R., Nagendra, H., & Bhat, G. R. (2009). Effect of yogic education system and modern education system on memory. International Journal of Yoga, 2(2), 55–61. 

Rose, J. (2009). Identifying and Teaching Children and Young People with Dyslexia and Literacy Difficulties. An independent report from Sir Jim Rose to the Secretary of State from Children, Schools and Families. DCSF-00659-2009.

Saltz E. (1970). Manifest anxiety: Have we missed the data? (Psychological Review) Psychol Rev.77:568–73.

Sarang, P. S., & Telles, S. (2006). Oxygen consumption and respiration during and after two yoga relaxation techniques. Applied Psychophysiology and Biofeedback, 31(2), 143–53. 

Sarang, S. P., & Telles, S. (2007). Immediate effect of two yoga-based relaxation techniques on performance in a letter-cancellation task. Perceptual and motor skills, 105(2), 379-385.

Sharma, V. K., M, R., S, V., Subramanian, S. K., Bhavanani, A. B., Madanmohan,  Thangavel, D. (2014). Effect of fast and slow präëayäma practice on cognitive functions in healthy volunteers. Journal of Clinical and Diagnostic Research : JCDR, 8(1), 10–3. 

Sibinga, E. M., Kerrigan, D., Stewart, M., Johnson, K., Magyari, T., & Ellen, J. M. (2011). Mindfulness-based stress reduction for urban youth. The Journal of Alternative and Complementary Medicine, 17(3), 213-218. 

Sibinga, E., Perry-Parrish, C., Chung, S. E., Johnson, S. B., Smith, M., & Ellen, J. M. (2013). School-based mindfulness instruction for urban male youth: A small randomized controlled trial. Preventive medicine, 57(6), 799-801.

Spielberger, C., Gorsuch, R., & Lushene, R. (1970). Manual for the State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press.

Spinazzola, J., Rhodes, A. M., Emerson, D., Earle, E., & Monroe, K. (2011). Application of yoga in residential treatment of traumatized youth. Journal of the American Psychiatric Nurses Association, 1078390311418359.

Subramanya, P., & Telles, S. (2009a). Effect of two yoga-based relaxation techniques on memory scores and state anxiety. Bio Psycho Social Medicine, 3, 8. 

Subramanya, P., & Telles, S. (2009b). Changes in midlatency auditory evoked potentials following two yoga-based relaxation techniques. Clinical EEG and Neuroscience, 40(3), 190–195. 

Subramanya, P., & Telles, S. (2009c). Performance on psychomotor tasks following two yoga-based relaxation techniques. In Perceptual and motor skills (Vol. 109, pp. 563–576). 

Swami Muktibodhananda (1985). Hatha Yoga Pradipika. Munger, India: Yoga Publications Trust.

Tahan, F., Eke, G. H., & Bicici, E. (2014). Is Yoga Training Beneficial for Exercise-induced Bronchoconstriction?. Alternative therapies in health and medicine, 20(2), 18-23.

Tan, L., & Martin, G. (2012). Taming the Adolescent Mind: Preliminary report of a mindfulness-based psychological intervention for adolescents with clinical heterogeneous mental health diagnoses. Clinical child psychology and psychiatry, 1359104512455182.

Teixeira, R., Zachi, E., Roque, D. T., Taub, A., & Ventura, D. F. (2011). Memory span measured by the spatial span tests of the Cambridge Neuropsychological Test Automated Battery in a group of Brazilian Children and adolescents. Dementia & Neuropsychologia 5(2), 129-134.

Teixeira, R., Zachi, E., Roque, D. T., Taub, A., & Ventura, D. F. (2011). Memory span measured by the spatial span tests of the Cambridge Neuropsychological Test Automated Battery in a group of Brazilian Children and adolescents. Dementia & Neuropsychologia 5(2), 129-134.

Telles, S., Singh, N., Kumar, A. B., Kumar, A., & Balkrishna, A. (2013). Effect of yoga or physical exercise on physical, cognitive and emotional measures in Children: a randomized controlled trial. Child Adolesc Psychiatry Ment Health. 7;7(1):37. 

Tran, M. D., Holly, R. G., Lashbrook, J., & Amsterdam, E. A. (2001). Effects of Hatha Yoga Practice on the Health-Related Aspects of Physical Fitness. Preventive Cardiology, 4(4), 165–170. 

Tyagi, A., & Cohen, M. (2014). Yoga and hypertension: a systematic review. Alternative Therapies in Health and Medicine, 20(2), 32–59. 

Verbeken, S., Braet, C., Goossens, L., & Van Der Oord, S. (2013). Executive function training with game elements for obese children: a novel treatment to enhance self-regulatory abilities for weight-control. Behaviour Research and Therapy, 51(6), 290–9.

Vinchurkar, S. A., Singh, D., & Visweswaraiah, N. K. (2014). Self-reported measures of mindfulness in meditators and non-meditators: A cross-sectional study.  International journal of yoga, 7(2), 142-146.

Vugt, M. K. van, & Jha, A. P. (2011). Investigating the impact of mindfulness meditation training on working memory: a mathematical modeling approach. Cognitive, affective & behavioral neuroscience, 11(3), 344-353.

Vytal, K., Cornwell, B., Arkin, N., & Grillon, C. (2012). Describing the interplay between anxiety and cognition: From impaired performance under low cognitive load to reduced anxiety under high load. Psychophysiology, 49(6), 842-852.

White, L. S. (2009). Yoga for children. Pediatric nursing, 35(5), 277-283.

Williams-Orlando, C. (2012). Yoga therapy for anxiety: a case report. Advances in mind-body medicine, 27(4), 18-21. 



PRE	6.4655634708717038	4.3816142872418853	3.9503682151679271	6.022219233329162	4.2741410896089143	3.7483908931612642	CF	CBSF	CFT	7.3516483516483513	5.1428571428571415	39.714285714285715	POST	6.022219233329162	4.2741410896089143	3.7483908931612642	6.022219233329162	4.2741410896089143	3.7483908931612642	CF	CBSF	CFT	7.9890109890109891	5.5714285714285712	47.07692307692308	

Score





PRE	6.4655634708717038	4.3816142872418853	3.9503682151679271	6.022219233329162	4.2741410896089143	3.7483908931612642	CB	CBSB	CBT	7.1208791208791204	5.1868131868131924	40.175824175824175	POST	6.022219233329162	4.2741410896089143	3.7483908931612642	6.022219233329162	4.2741410896089143	3.7483908931612642	CB	CBSB	CBT	7.5714285714285712	5.5164835164835155	44.120879120879692	

Score





PRE	6.4655634708717038	4.3816142872418853	3.9503682151679271	6.022219233329162	4.2741410896089143	3.7483908931612642	MINDFULNESS	CAMM	STAI	20.944165946413136	25.846832764936213	12.520268620268618	POST	6.022219233329162	4.2741410896089143	3.7483908931612642	6.022219233329162	4.2741410896089143	3.7483908931612642	MINDFULNESS	CAMM	STAI	22.402871553733622	26.874289503599829	11.08553946053947	

 Score





Pre	Total	Boys	Girls	Total	Male	Female	CM	SR	7.2700000000000014	7.22	7.38	7.21	7.03	7.56	Post	Total	Boys	Girls	Total	Male	Female	CM	SR	7.42	7.41	7.44	7.34	7.08	7.8199999999999985	





Pre	Total	Boys	Girls	Total	Boys	Girls	CM	SR	6.18	5.81	6.87	6.1899999999999995	6.1099999999999985	6.33	Post	Total	Boys	Girls	Total	Boys	Girls	CM	SR	7.42	7.3	7.64	7.29	7.2	7.46	





Pre	Total	Boys	Girls	Total	Boys	Girls	CM	SR	38.9	40.090000000000003	37.71	38.879999999999995	39.809999999999995	37.94	Post	Total	Boys	Girls	Total	Boys	Girls	CM	SR	37.24	39.730000000000011	34.75	37.620000000000012	40.15	35.08	





VM	CM	SR	Yoga	FA	Control 	RN	LN	BN	BA	Control 	VCG	NCG	ERG	LRG	RNB	LNB	BA	GES	MES	KB	BA	PS	S1	S2	S3	S4	S5	S6	S7	7.2700000000000014	7.21	4.2	4.3	3.9	3.8	4	2.9	3.4	3.5	8.43	7	3.67	3.4099999999999997	4.53	4.67	3.3699999999999997	6.6	5.53	3.05	3.67	% changes - VM

% changes	CM	SR	Yoga	FA	Control 	RN	LN	BN	BA	Control 	VCG	NCG	ERG	LRG	RNB	LNB	BA	GES	MES	KB	BA	PS	S1	S2	S3	S4	S5	S6	S7	2.0632737276478812	1.8030513176144154	19.047619047619026	4.6511627906976933	12.820512820512834	21.052631578947196	25	31.03448275862069	29.411764705882391	25.714285714285815	35.149863760217777	17.302052785923689	13.245033112582773	-4.2826552462526806	32.640949554895997	27.272727272727042	25.316455696202663	33.44262295081969	-36.512261580381285	NVM

PM	CM	SR	Yoga	FA	Control 	RN	LN	BN	BA	Control 	VCG	NCG	ERG	LRG	RNB	LNB	BA	GES	MES	KB	BA	PS	S1	S2	S3	S4	S5	S6	S7	6.18	6.1899999999999995	4	4.4000000000000004	3.9	3.1	3.6	3.3	3.1	3.4	8.34	6.91	4.4400000000000004	4.1099999999999985	5.67	6.2	5.2	4.67	4.2699999999999996	4.5599999999999996	4.8099999999999996	% changes - NVM

% changes	CM	SR	Yoga	FA	Control 	RN	LN	BN	BA	Control 	VCG	NCG	ERG	LRG	RNB	LNB	BA	GES	MES	KB	BA	PS	S1	S2	S3	S4	S5	S6	S7	20.064724919093852	17.770597738287552	42.500000000000007	27.27272727272701	10.256410256410303	90.322580645161281	86.111111111111114	78.78787878787881	80.645161290322562	26.47058823529412	31.081081081081074	24.330900243308999	18.694885361552195	15.000000000000002	3.8461538461538467	58.458244111348819	32.786885245901651	34.210526315789487	-16.839916839916832	73
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