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DEFINITIONSOF TECHNICAL TERMSUSED INTHE THESIS

Schema: An organized cluster of knowledge about a particular object or sequence of

events.

Implicit memory: Type of memory apparent when retention is exhibited on atask

that does not require intentional remembering.

Explicit memory: Intentional recollection of previous experiences.

Triguna: A personality concept according to eastern philosophy with three mutually

dependent sub-domains namely, satva, rajas, and tamas.

Satva: Tendency of a person to express in terms of serenity, calmness, equipoise,

purity, truthfulness, lively intelligence, etc.

Rajas: Characterized by activity, constant planning, attachment, etc.

Tamas: Characterized by dullness, ignorance, wrong understanding, etc.

Association: Mental categorization in terms of cognitive schemas.

IAT: Implicit Association Test, a computerized task used to assess a person's
inherent or automatic preferences, attitude, or self-concept, evaluated using

comparative reaction times. It is not a questionnaire.

G-1AT: Gunas-Implicit Association Test. IAT modified to study Gunas.

PG-1AT: Personalized Gunas-Implicit Association Test. In this test, the choice of

words to be shown during the test is chosen by the subjects, unlike general IAT

where the words to be presented are selected by the experimenter.



D score: Standardized score on the IAT measure obtained for each subject from the
difference of latencies of two crucial blocks divided by their pooled standard
deviation. The score ranges from -2 to +2 through zero. Positive D score means

positive implicit preference/association and negative means the vice versa.

Target: The main concept which isevaluated in an IAT.

Attribute: The associated attribute with which the target concepts are eval uated for

association in an IAT.

Social desirability: The tendency to present oneself more socially desirable.

Implicit measure: Theterm isused for the tool which assesses a person's automatic

responses.

Explicit measure: Theterm is used for the tool which assesses a person's deliberate

and evaluative responses.

Mixed effects model: A statistical procedure which is considered more versatile for
analysis of repeated measures data especially when there are missing values and the

design is not balance due to missing subjects at various conditions.

Conver gent Validity: When two are more related measures show positive

correlation for a given construct.

Discriminant Validity: When two unrelated measures show no correlation or when
two opposite measures show negative correlation then discriminant validity is

present.



ABSTRACT

INTRODUCTION

Assessment of personality through explicit self-report measures like
guestionnaires always suffers from the influence of socia desirability, i.e., to

respond to the instrument in a socially desirable manner. This distorts the actual

assessment and obscures the inference and later the conclusion. In yoga, triguna isa

personality concept, which may suffer the threat of socia desirability; besides, self-

report of one's gunas through introspection may be difficult as the construct is very

subtle and dynamic.

The Implicit Association Test (IAT), developed in the west by Greenwald et
a. (1998), iswell validated, understood and extensively used in psychology, and has
the desirable qualities that make it a better complement to explicit measures. This

tool, which was neither considered by the psychol ogists nor the yoga researchers till

now in India, has been adapted for the implicit assessment of gunas. This study
examines the role of social desirability factor in self-assessment of gunas.

LITERARY REVIEW
Through review of literary works, a theoretical framework has been made

and a set of guidelines for empirical research in gunas is proposed. An attempt has

also been made to understand the working of the IAT from a shastric (scriptural)
perspective.

Review of scientific literature enumerates contributions and findings of
various studies done in the personality domain using the IAT. A weaker implicit-
explicit correlation is observed indicating an influence of social desirability factor.
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Inspiration is also sought for the design of the current study, which has used
multifactor IAT in which more than two targets or attributes are evaluated in asingle
study.
AIM

The main aim of the study was to investigate the implicit and explicit
expressions of gunas using the Implicit Association Test (IAT) and explicit
measures in yoga students.
OBJECTIVES

The objectives were to find the influence of language on IAT scoresin

Indian population, to develop and examine vaidity and reliability of the Gunas -1IAT

(G-1AT), to study the role of social desirability in explicit evaluation of gunas, and

apart from these, implicit preference towards yoga were also studied.
METHODS
SUBJECTS
There were four different studies. For the language IAT study, 54 bilinguals,

28 males and 26 females with a mean age of 23.3 were taken. For Gunas-1AT study,

90 Yoga university students, 43 males and 47 femaes, with mean age 27.9 were

chosen. For Personalized Gunas-1AT, 77 participants, 32 males and 27 females, with

mean age of 30.2 were taken who were undergoing a short term Y oga course. For
Yoga|AT study, five independent samples were taken amounting to 79, 27 males
and 52 females, with amean age of 27.2.
DESIGN

Overal, survey design was adopted with one-time assessment. For test-retest

reliability, pre-post design was adopted.



ASSESSMENT TOOLS

Implicit Association Tests (IAT) were used for implicit assessment of gunas,

attitude towards Yoga, and relative preference for flowers or insects. For explicit
measurements, various tools like Vedic Personality Inventory (VPI), Satisfaction
With Life Scale (SWLS), Heartland Forgiveness Scale (HFS), State and Trait
Anxiety Inventory (STAI), Active Procrastination Scale (APS), and Marlow-Crowne
Socia Desirability Scale (MC-SDS), and feeling thermometer (FT) were used, to
find implicit-explicit congruence.

DATA EXTRACION AND ANALYSIS

The data were collected using computers. All the tests including informed
consent, questionnaires, demography data sheet, and IATs were administered
through the stimulus presentation software, INQUISIT, version 3.0. R statistical
package (R Development Core Team, 2012) and its linear mixed effects model
analysis package, nime were used. For data visualization and generating figures,
ggplot2, manipulate, and ade4 packages were used. Correlation and regression
procedures were used for statistical analyses for which car, psych, and psychometric

packages were used.

RESULTS

The results of four different studies can be summarized as:
1) Language of presentation of IAT does not significantly influence the IAT D
scores in Indian population, especially those who use their native language and
English equally.
2) Validity and reliability for satva were considered satisfactory while rajas and

tamas were not found to be satisfactory.
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3) Assessment of gunas on students' population of yoga courses showed influence

of socia desirability factor.

4) The implicit-explicit correlations were weak for gunas.

5) Test-retest reliability of G-IAT was relatively more stable after 17 days than 30
days.

6) Personalized G-1AT aso revealed same trend as G-IAT, with improved implicit-
explicit congruence for rajas and tamas domains compared to G-IAT.

7) Implicit tool to assess preference towards yoga showed moderate implicit

preference on a yoga popul ation.

DISCUSSION
LANGUAGE IAT STUDY

Despite the trend revealed by average error percentage and average latency,
D score was not influenced, probably because of its robustness. In India, many
schools introduce English in primary classes, so that despite the language being
acquired in an instructed way, it may form a level of representation (LR) equaly

high as the native language.

GUNA-IAT STUDY & PERSONALIZED GUNA-IAT STUDY

Implicit and explicit measures of gunas are different and this difference is
significantly moderated by social desirability factor. Explicit self-report measures
inter correlations were moderate to high and all in theoretically expected directions.

However this study has strongly pointed out that relying on explicit measure alone

may not give us a comprehensive picture of a person, and hence development and

refinement of the implicit tool to access gunas is essential.

vii



YOGA- IAT STUDY

The results showed moderate implicit preference towards yoga in this study
sample. These preliminary results suggest that we can measure implicit preference
towards yoga. 90% of the participants had shown various degrees of positive
implicit preference towards yoga. The low correlation is an indication of possible
extraneous influence through self-presentation biases, hence it is of interest to
further study the influence of socia desirability factors on implicit preference
towards yoga. In the current study no measure of self-presentation bias was taken, so

we could not evaluate the extent of its mediating effect.

CONCLUSIONS

Implicit tools should be considered along with explicit measures to assess
social desirable constructs in yoga like gunas. Administration of IAT in Indian can
be either in English or in native language, especialy for those bilinguals who use
their native language to the same extent as English. Reliability of G-IAT becomes

weaker over 15 days. This new methodology to assess implicit attitudes and

preferences can now be used in yoga research.
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Introduction

1.0 INTRODUCTION

The great Yoga master Patafijali who brought out Patafijala yoga stitra

classifies the modifications of mind as manifest (right knowledge, wrong knowledge
and fancy imagination) and un-manifest (slegp and storehouse of al memoriesin the
deep unconscious). In our wakeful phase of activity, the conscious mind is active,
while aslegp we are in our unconscious (un-manifest) phase of activity. Conscious
activities can gradually modify the unconscious and change our personality. All

techniques of yoga are essentially meant to modify the unconscious negative
memory stores and transform them to a pure, transparent, and effulgent super-
conscious state of bliss, harmony, peace, power, knowledge and gain mastery over
the mind. The majority of people even in their wakeful state are governed by the
tendencies in their deep unconscious mind, especialy when they react spontaneously
to a given external situation. Those moments are rare when in spite of demanding
external situations majorly propelled by the unconscious mind that demands
spontaneous and automatic response, people use their conscious faculty of

discrimination. Behaviours emerging out of the unconscious are dominated by our

emotions and hence are strongly influenced by manomaya kosa. On the other side,
actions performed in a state of conscious inner awareness, with discrimination are
influenced by vijianamaya kosa. Being born as humans, it is the use of vijianamaya
kosa that qualifies humanhood. Unfortunately, this faculty of inner awareness is not
consciously developed though it is potentially available. The goa of spiritual
practice (sadhana) is to make it dynamically manifest. Swami Vivekananda said that
each soul is potentidly divine. The goa of sadhana is to make ourselves

dynamically divine, to manifest the highest human potential.
1



Introduction

During the initial phases of sadhana, a sadhaka (aspirant) undergoes a phase

of conflict between his emotive mind influenced by his previous tendencies and his
newly acquired higher values for rational discrimination. The general tendency isto
easily follow the emotional mind. Effort is required to override this tendency and
execute a different behaviour based on the newly acquired value system. Therefore,
there is always a tug of war between conscious and unconscious mind leading to
conflicts. To assess the progress of a yoga practitioner, it is helpful to know both the
conscious and unconscious dimensions of influence. The challenge is to capture that
domain of mind which is predominantly unconscious and less available for easy

examination. In yoga research, will we be able to address this challenge?

In yoga, triguna is the predominant personality concept. Triguna is a set of
three mutually interdependent personality concepts: its three domains are called
satva, rajas, and tamas. They are defined by their characteristic features or modes of
expression. In eastern philosophy triguna is considered a fundamental personality
concept. However, this classification may not be known to many. This may not be a
problem for explicit evauation through a questionnaire. In academic yoga

institutions, students are invariably introduced to the concept of triguna because
yoga psychology is centered on it. The more they learn about the concept of triguna,

the more they form associated schemas. When such students are assessed by guna

questionnaires, they may tend to bias their responses due to prior knowledge of the

concept. Hence the social desirability may obstruct proper assessment of gunas in

yoga students. As a person grows in the path of yoga, he gains more mental stability
and inner equipoise, by virtue of which there is a greater congruence between what

he thinks and what he reports. However, this isworth studying empirically.

2
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In personality psychology, personadlity traits are often assessed using self-
report measures like questionnaires. Subjects are asked to introspect in order to
respond to items in the questionnaire. This is called explicit evauation and such
questionnaires are known as explicit measures. One problem in such self-report
procedure is that subjects may present themselves more favorably. This is caled
self-presentation bias. One of the reasons for such bias is social desirability, i.e., a
tendency to make oneself seem more socially desirable. Another problem with self-
report measures is that, though subjects are willing to honestly self-report, but it may
sometimes be difficult to introspect appropriately. Under such circumstances,
explicit measures also face a serious threat to their accuracy. To overcome such
limitations in self-report measures, implicit measures are used in psychology. They
assess a person's preferences and attitudes without self-reporting them. One such
popular tool is the Implicit Association Test, or IAT (Greenwad, McGhee &
Schwartz, 1998).

Whenever we percelve something outside as well asinside, we do so with the
help of our aready available memory store, present in our cognitive system as
associations. The following snippet from a recently published book, (Bangi &
Greenwald, 2013) by the inventors of the IAT reveals a great deal about the
workings of association in regular cognition.

A father and his son arein acar accident. The father dies at the scene and the

son, badly injured, is rushed to the hospital. In the operating room, the

surgeon looks at the boy and says, "I can't operate on this boy. He is my

son". (p. 71)

The initial surprise that how is it possible for the father to die in an accident

and later reach the operation theatre, is quite often felt by many. The reason for this
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surprise is the strong association that we have in our mind, i.e., surgeon=male. This
works first in judgmental process, then follows an error in judgment, i.e., delay or
failure even in recognizing that the surgeon could be the boy's mother (Bangji &
Greenwald, 2013). Whenever we evaluate something about others, outside situation,
and even our own self, we tend to rely upon past experiences related to the context.
The associated concepts are aways mapped together and stored in our cognitive
system. When we are involved in automatic processes, where less cognitive resource
is required, we do not utilize deliberate thinking processes but in their place we tend
to harness our capacity for mental associations. In the above example, the initial
puzzle experienced by many people is due to strongly using the association surgeon
= mae. Similarly, we have many such patterns of mental concepts called cognitive
schemas. A schema is an organized cluster of knowledge about a particular object or
sequence of events (Weiten, 1998). This concept of association also applies to self-
evaluation, i.e.,, what | think about myself; self-concept, what | consider | am. The
various schemas that we have acquired are used to evaluate ourselves and others.

In psychology, we quite often use self-report measures to assess inner states
of mind. They are, however, susceptible to self-presentation bias due to social
desirability factors. Therefore, the quest for valid means of measurement has always
been an important endeavor in psychometrics. The questionnaire may in fact be
valid but its actual administration may pose various challenges. Implicit cognition is
an area in psychology which attempts to throw light on these areas of the
unconscious human mind. Implicit processes are characterized by the process which
happens with lack of awareness, less cognitive resource, short times, and
independence of the proximal goal (Houwer, Teige-mocigemba, Spruyt, & Moors,

2009). Here 'implicit’ refers to the tool rather than the construct (Fazio & Olson,
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2003). Hence what is measured using an implicit tool may not be unconscious
constructs. Many times, subjects may not be unaware of the implicit preferences and
attitudes, hence we cannot call the construct implicit. Recently, psychologists have
devised atool, the Implicit Association Test (IAT). The IAT isawell validated tool
to measure implicit attitudes and implicit associations. Another use of IATs is for
subjects finding self-report of certain constructs difficult. The test has also been
widely used by western psychologists to study implicit socia cognition including
stereotyping and prejudices.

IATs’ growing popularity can be estimated by their increasing use in various
fields. They have been used in attitude as well as personality researches. IATS to
measure shyness (Asendorpf, Banse, & Miucke, 2002), and the Big Five personality
traits (Schmukle, Back, & Egloff, 2008), etc., are some examples.

Need for the study

This work proposes to develop an IAT to measure guna, the personality

construct from the Vedic sciences. Questionnaires are available to measure gunas

(Wolf, 1999; Das, 1991), but the construct is both elusive for self-report and prone
to self-presentation bias, so development of an implicit tool to measure them is

highly desirable, especially in the field of yoga which claims to change them.

Guna is an eastern concept of personality. Much less work has been done in

thisareain the west. The only well-validated test in the west is the Vedic Personality
Inventory (VPI), developed by David Wolf, with 56 items (Wolf, 1999). Attempts to
develop similar inventories were made earlier by Uma, Lakshmi and Parameswaran
(1971), Singh (1971), Rao and Harigopa (1979), Mohan and Sandhu (1986), Das

(1991), and Pathak, Bhatt and Sharma (1992). However, al may show the
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limitations of self-report measures; the current study’s focus is thus to develop an
implicit measure.
Scope of the study

The proposed study is unique in several senses. Little work has been carried
out in the field of implicit cognition in India. This may even be the first Indian study
employing IATs. As a field, yoga contains many constructs prone to self-

presentation biases, and with levels of intricacy making them difficult to self-report.

Hence reliable tools are needed to assess such constructs. Triguna has both the

above problems embedded in it. Hence the outcome of this study could be far
reaching and impact the whole field. It might even transform trends in the field of

psychological measurementsin India

In this thesis, three major studies are presented. First one describes the
influence of language on IAT scores, to decide whether the test should be

administered in English or native language. Second, development and validation of
Guna -1AT (G-1AT). As an extension work of the study, personalized Guna - IAT
(PG-1AT) is also described in which selection of items to be delivered are selected

by the subjects. The third one explores application of the IAT in yoga to assess a

person's implicit preferences towards yoga. Through these studies, the role of self-

presentation bias in explicit assessment of gunas is evaluated.
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20LITERARY RESEARCH

2.1AIM

To unearth the concept of gunas, its origin, influence, and manifestation,

from texts of yoga and spiritual lore.

2.20BJECTIVES

1) To understand the concept of implicit association from the perspective of ancient

text.

2) To prepare atheoretical framework of gunas and its functioning.

23METHODOLOGY

The first step was to review works done earlier and reported in theses and

dissertations. The second step was to search for the keyword guna from various

scriptural texts for the current work. For this the multimedia database Sastrani, a

reference manual for scriptures published by the Ramakrishna Mission Ashram was

used (Shastrani, 2004). Various texts searched were: The 103 Upanisads, The Gita
(8 different kinds like Astavakra Gita, Gurugita etc.); Sri Sankaracarya's most
important works (28 works including, Paictkaranam, Paficikaranavarttikam of Sri
Suresvaracarya, Vivekacudamani, €tc.), Vedanta granthas like Brahmasiitra,
Drgdrsyaviveka, — Hastamalaka  Strotram,  Naiskarmyasidhdi,  Paficadasi,
Sarvasastrarthasangraha, and Vedantasara; Yoda texts includes, Hatha Yoga
Pradipika, Patafijala Yoga Stitra, and Yogarahasya; the Mahabharata, the Ramayana

(Adhyatma, Ramacarita Manasa, Valmiki); the Bhagavata Purana; Manusmrti,
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Grammatical treatise like Amarakosa and Panini Astadhyayi, various stotras; and
other texts like Narada Bhakti Siitra, 5dndilya Bhakti Siitra, Tarkasangraha, €tc.
The search led to 3277 occurrences of the word gunas in al the above mentioned
texts. Apart from these texts, to seek references for clinical application of gunas,

Ayurvedika text, Caraka Sarithitd was also referred.

Inclusion criteria: As the search results were large and texts were varied, we
focused on verses that had guna explained as personality concepts (satva, rajas, and
tamas), or as quality of prakrti. The former describes characteristics in humans and

the latter in inanimate nature. For this further search was performed with keywords

as satva, rajas, and tama.

Exclusion criteria: Texts which have very few references of the word guna with the
above meaning and where the information is redundant. We have excluded
mahabharata, ramayana, purana, various strotras, as they are considered as

secondary source of information compared to prasthanatraya and other Vedanta

prakarana granthas. Though they supply a rich sources of information, for our

current need restricting to other texts would serve the practical purpose.

24WORKSDONE EARLIER

In amaster's dissertation, the concept of triguna, and tridosa are compared to

bring out an understanding of holistic health and the nature of psychosomatic

diseases. Ayurvedic texts and other yoga texts like Bhagavadgita, and Sankhya
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philosophy are analysed. The authors highlight that for a complete understanding of

aperson's nature, both guna and dosa needs to be considered (Mallikarjun, 2004).

In this M.Sc. dissertation, attitude has been analysed using the concept of
gunas. Mainly, again sankhya philosophy text and Bhagavadgita were used. Various
attributes of attitude were studied from the perspectives of triguna, so that a suitable

attitudinal change could be designed (Mohan, 2008).

In an another M.Sc. dissertation, titled, "Gunas According to Yoga and

Ayurveda- A comparative study” a detailed account of gunas is given from the

perspectives of Ayurveda. Many comparisons are brought out against yoga, showing

the parallel and contrasts. Other texts like Ramayana, Bhagavadgita, darsana, were

also referred (Tripathi, 2012).

In one of the studies, an entirely new approach to correlate the natural flux of
gunas in the nature with the Random Event Generator's (REG) output bit-stream
was made. REG is an instrument which generates random bit streams and it seems to

be influenced by various events happening around involving human minds. This

study attempted to explore some recognizable patterns in the apparently random bit

streams. The study was titled, "Measuring guna Prevalence with REG - A Pilot

Study" (Rao, 2013).

In a Ph.D. thesis, titled, "Development of Human Potential through Yogic

Practices assessed by Psychological and Health Variables', guna was proposed as

one of the pillars of the model of full human potential (Khemka, 2012). The

strength of the study was that a model was proposed for development of human



Literary Research

potential incorporating the four major streams of yoga, namely [fiana yoga, Raja

yoga, Bhakti yoga, and Karma yoga.

Quality of life was assessed in a Ph.D. study titled, "A randomized control

trial of the effect of Yoga on Gunas (personality) and Health in normal healthy

volunteers'. In this gunas was taken as one of the main variables, to assess quality of

life (Deshpande, 2008). Various scriptures were extensively reviewed and the

concept of quality of life was well illustrated. Summary of earlier work with their

strength and limitations are presented in the following table 1.

Table 1: Summary table of previousworks

Authors& Year | Summary Strength Limitations
Mallikarjun, 2004 | Explained the| 1. Comparisons of | 1. No theoretical
(M.&c. concept of triguna Ayurveda and model
Dissertation) and  tridosa 1o Yogaconcepts | 2. Experimental
_ 2. Comprehensive work different
elucidate the H f ’
roac rom iterar
holistic health P Y
towards holistic search
concept and nature
_ health
of psychosomatic o
_ 3. Highlight use of
diseases.
triguna and
tridosa for
complete
ascertainment of
individual nature
Mohan, 2008 Highlighted 1. Presentation of | 1. No theoretica
(M.&c. challenges due to triguna concept model
Dissertation) modern lifestyle, from practical 2. Experimental
and their influence perspective  of work different
in attitude lifestyle from literary

10




Literary Research

formation. management search
Triguna  concept
presented to
suggest methods
to overcome poor
lifestyle and
develop a better
atitude  towards
life.
Tripathi, 2012 A detailed | 1. Pardlels and | 1. No theoretica
(M.Sc. comparison is contrasts in model was
Dissertation) made between triguna proposed
yoga and ayurveda according to related to
in  understanding yoga and experimental
the concept of ayurveda texts work
triguna. 2. Major ayurvedic | 2 Experimental
texts and yoga work different
texts were from literary
referred search
Rao, 2013 Attempted a novel | 1. Concise review | Mgor focus on
(M.Sc. method to of relevant | study of qunas in
Dissertation) understand the verses needed 1O | inanimate Prakruti

basic equilibrium

pattern in  the
prakrti, the
universe.

Randomness in
nature due to

human interaction
(guna flux) was

studied using the

Random Event

support
theoretical ideas
New application
of triguna
theory
Theoretical
frameworks
proposed related
to experimenta

work

(i.e, external

environment)

11
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Generator (REG). | 4. Introduction of
the concept of
gunagraphy
Deshpande, 2008 | Quality of lifewas | 1. Used triguna as | 1. Major focus on
(Ph.D. Thesis) studied from the major tool quality of life,
various for assessing triguna being a
dimensions, personality pat of the
having triguna as| 2. Extensive whole study
one of the man review from | 2. No theoretical
components of maj or model proposed
study. upanishads, related to
yoga and experimental
ayurvedatexts work
Khemka, 2012 The study of | 1. Theoretica 3. Magjor focus on
(Ph.D. Thesis) development  of model proposed human potential

human  potentia

through practice of
yoga
assessment of the

and
changes using
psychological and
health variables.

for development
of human

potential

model, triguna
being a part of

the whole study

In concluding this section, most of the earlier work focussed on compilation

of verses from various texts, and avery few have attempted to use them to develop a

theoretical framework supporting their experimental study. Hence in our study, we

have attempted to achieve both of these aspects. Verses from relevant texts were

compiled and suitably used to develop a theoretical framework. Also inspiration is

drawn for empirical studiesin future.

12
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25 TEXT-WISE PRESENTATION OF VERSESRELATED TO TRIGUNA
For text-wise elucidation of gunas, the following eight texts were selected:

1) Bhagavadgita, 2) Caraka Samhita, 3) Mandikya Upanisad, 4) Paficadasi, 5)

Patafijala Yoga Sitra, 6) Sankhya Karika, 7) Tattvabodhah, and 8)

Vivekacudamani. Number of verses selected from each texts were 17, 6, 2, 3, 3, 3,

15, and 12 respectively, adding to 61 verses altogether. The discussion is mainly

presented is two aspects: triguna as found in animate and in inanimate universe. For
elucidating triguna for inanimate universe, the main texts used were Tattvabodhah,
and Sankhya Karika. Other texts were used to find out triguna from the perspective
of human personality. For understanding the nature of the tool |IAT, Patafijala Yoga

Siitra, and Caraka Sarithita were used.

VERSES FROM BHAGAVADGITA

The concept of guna is well illustrated in sacred scripture, Bhagavadgita
(Tapasyananda, 2008), in particular, the fourteenth chapter, Gunatrayavibhaga Yoga

and the eighteenth chapter, Moksa Sanyasa Yoga. Guna is a challenging concept to

understand and comprehend. The very fact that it can be interpreted in different
ways according to context is a matter of concern. Here the focus is about the
constituent of nature which could be satva, rajas, or tamas. They are considered the
basic fabric of personality structure. Sri Krishna asserts that, “there is nothing in this

creation, including this world and heaven, which does not come under the influence

of the three guna of Nature (prakrti)” (Chinmayananda, 2008).

13
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(o aNaSaN

< dqied giedi a1 i gy a1 g4 |

. AN\ ¢ N [Nl S
e YhldsTHh ISR : T BIR]0T: )
Na tadasti prthivyam va divi devesu va punah|

Satvarii prakrtijaitrmuktarin yadebhih syat tribhirqunaih ||

Nowhere, be it in this world or in the heavenly regions of the Devas, is there any

being who is free from these three gunas of nature (prakrti) (Tapasyananda, 2003)

(Bhagavad Gita, Ch: 18 V: 40)

This is a profound statement, which inspires us to undertake an in depth study of
guna. Since it is so fundamenta that if we succeed in evolving a theory or
measurement tool based on guna, it should have greater validity and generalisability.

The above verse is the propellant of this study.

T TSTeaH gl 0T FRiaeeaT: |
NODNN N

GERISRHCIE AT L e R

Satvan rajastama iti gunah prakrtisambhavah|
Nibadhnanti mahabaho dehe dehinamavyayam ||

Gunas are three in number, satva , rajas, and tamas and they bind the immortal soul

to the body in its embodied state.

(Bhagavad Gita, Ch: 14 V: 7)
S Krishna declares guna to be three in number, satva , rajas, and tamas in the

above verse and adds that these gunas bind the immortal soul to the body in its

embodied state (Chinmayananda, 2008).

14
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The nature of three gumnas, their expressions, and their mode of binding are

explained in the following verses.

o Gxd e caTCTR IR AT, |
TR T G = |

Tatra satvarit nirmalatvatprakasakamanamayam |

Sukhasangena badhnati jfianasangena canagha ||

Among these, satva is luminous and harmonious due to its essential purity. It binds
the soul, O sinless one, with the feeling 'l am happy, | am full of knowledge'.
(Bhagavad Gita, Ch: 14 V: 6)
T A fIfg, ToTEEaggad. |
o o X [N

TR FFed FHERA SR

Rajo ragatmakari viddhi trsnasangasamudbhavam |

Tannibadhnati kaunteya karmasangena dehinam ||

Know rajas to be passion-based, and productive of longings for unattained objects
and attachment for those in one's possession. It binds the (actionless) soul, O son of

Kunti, by entangling it in action (through the feeling 'l am the doer").

(Bhagavad Gita, Ch: 14 V: 7)

TSt fafg e gac T |

Tamastvajiianajarit viddhi mohanarir sarvadehinam |

Pramadalasyanidrabhistannibadhnati bharata ||

15
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As for the guna known as tamas, it is ignorance-born and is productive of delusion
in al beings. It binds the soul, O scion of the Bharata clan! with the obsession of a
disposition characterised by negligence, indolence and sleepiness.

(Bhagavad Gita, Ch: 14 V: 8)

Interpretation: In the above verses the basic properties of triguna are explained.

The way they bind a person with their characteristic properties, has been explained.
Even satva is said to be binding with the feeling of 'l am happy' etc., i.e., it can bind
with happiness. Rajas, which is a passion based, on the other hand binds by
attachment, longings, and pushing into action. Finaly, tamas is ignorance born and
hence causes delusion. It binds by negligence, indolence, sleepiness, and in ability to

come out of a state. The main point to be noted is that, whether good or bad, all the

three gunas are essentially binding in nature.

TAEQHATYE E7d Wald ¥R |
T: O7d q9eg a9 |<d TeaH ||

Rajastamascabhibhiiya satvarii bhavati bharata |

Rajah satvari tamascaiva tamah satvarit rajastatha ||

Overpowering rajas and tamas, satva prevails (sometimes); suppressing satva and
tamas, rajas becomes dominant; and likewise dominating over satva and rajas,

tamas hold thefield.

(Bhagavad Gita, Ch: 14 V: 10)

Interpretation: The above verse is very important as it explains how the relative

dominance of a particular guna is manifested. All the time the three gunas are

active, however, at a given moment, one of them momentarily gains dominance and

16
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overpowering others expresses its nature. Expression of aparticular guna is merely a
relative absence of the other two at that given moment. Also the implication suggests
that freedom from a particular gunas is never possible. Hence there are only two
states, either bound by triguna or free from them, no intermediate. However, there
can be degrees of bondage. It is further interesting to note the determinants which
mediate this mechanism of relative expression of a guna at a given time. Why
should satva overpower rajas and tamas momentarily, and similarly for the other

two gunas? The two factors are the external environment and the internal sariiskara.

Theinterplay of these two chief determinants of trigunas decides which one of them

will be active. Hence by controlling the nature internal, and the nature external, one
can become free from the bondages of gunas, as suggested by Swami Vivekananda
We can shatter the tamas by promoting rajas, we can control excessive rajas by

promoting satva, which brings regulation, and similarly we can disturb satva by

stepping into rajas or tamas. Hence the gradation of tamas to rajas to satva should

be remembered by a spiritual seeker and use gunas as a perfect instrument to create

the best thing in the nature. Thisiswhat is creating our own destiny means.

N NN A b
TG & SHTRRT TS |

T Fq1 A1 [Snigge axdivedd
Sarvadvaresu dehe’sminprakasa upajayate |

Jiianam yada tada vidyadvivrddhar satvamityuta ||

When through all the senses, which are the portals of the body, knowledge,

happiness and similar characteristics manifest, then indeed it should be understood
that satva is dominant. (Bhagavad Gita, Ch: 14 V: 11)

17
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B TG FHOTHEH: 92T |

haN o N o N <
AT Sled Tddg HIdEH

Lobhah pravrttirarambhah karmanamasamah sprha |

Rajasyetani jayante vivrddhe bharatarsabha ||

Avarice, extroversion, ceaseless planning and execution of works, restlessness, a

desire for enjoyments-these arise when rajas prevails.

(Bhagavad Gita, Ch: 14 V: 12)

AN ST JHTE! AiE OF = |

N o N e N
dHETE SMhed b8 b |l

Aprakaso pravrttisca pramado moha eva ca |

Tamasyetani jayante vivrddhe kurunandana |1

When tamas dominate, there is a lack of intelligence, lack of effort, negligence and

delusion.

(Bhagavad Gita, Ch: 14 V: 13)
Interpretation: The above three verses, 11, 12, and 13 again explain the ways
triguna is manifested in a person's behaviour and therefore in personality. When
knowledge and happiness are expressed through all senses, which means in a
person's behaviour, then satva is considered to be prevailing. Rajas is expressed in
action as ceaseless planning and execution of works, restlessness, a desire for

enjoyments. Due to lack of intelligence, tamas is expressed as lack of effort,

negligence and delusion. Resistance to change is also a feature of tamas. Knowledge

of the expression of triguna would help us to plan out a means of escape from the
bondages of the triguna, as mentioned earlier, we can consciously invoke the other

18
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gunas to regulate the excessive activity of a particular guna. For personality

development, this means to promote a fixed pattern of behaviour which would lead

to the devel opment of the desired domiance of gunas.

Fed TTeSled Goaed] A9y fasfed T |

ST ST ITeafed que: |
Urdhvarit gacchanti satvastha madhye tisthanti rajasah |

Jaghanyagunavrttistha adho gacchanti tamasah ||

Those established in satva evolve to higher goals, while those abiding in Rajas
remain in the mid-course. Steeped in evil tendencies, the tamas-dominated ones
degenerate.

(Bhagavad Gita, Ch: 14 V: 18)

Interpretation: The verse 18, informs how the progress will be of a person who is
dominated by a given guna. Satva will help to progress higher, rajas will keep us

stagnant where we are, and tamas will degenerate us further. This statement follows
the profound law of spirituality- freedom is evolution, and bondage is involution
(spiritual degradation). Satva, as it is knowledge and illumination, there is a better
chance of using one's inner freedom without bondage. These two aspects of satva
namely, greater freedom of action, and lesser chance of being bound, make satva a
cause for higher progress. Rajas has activity and restlessness, where the freedom is
snatched by preconceived desires and wants, and choicelessly a person pursues after
the objects of senses. Even though he is blinded by passion still he is in the current
of water just managing his position. Hence rajas keeps us where we are, neither

progress nor degradation. Tamas, as it induces ignorance and delusion, freedom is

19
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extremely less and it leads to maximum bondage. Actions propelled by tamas
dominance will inadvertently bring degradation.

For personality development aspect, the above analysis gives reasons why we should
engage in the state of satva? To make a net progress, we need a state of satva, if our
actions are not so, then at least we should be in a state of rajas so that we do not go
down, and tamas should be restrained in all actions, so that we make a net positive
progress.

Objection: Does it mean we should not undergo the process of sleep, which is full
of tamas?

Reply: Sleep is an important physiological process which is supported by the
predominance of tamas. As a part of our prarabdha karma, we are bound to
experience a certain level of tamas, as expressed through sleep. However, excessive
indulgence in sleep does degrade us. Though it istrue that tamas, a state of Sleep isa
'spiritually’ degrading process, it is a part and parcel of a jiva’s prarabdha karma.
However, a yogi would definitely aspire to overcome this bondage aso. Like the
example of Sri Aurobindo and other great masters, who had awareness even during

deep state. Patafijali considers nidra (sleep) as a vrtti, and calls for its nirodha

(cessation) for liberation.

In the following seven verses, qualities of a person who has overcome this bondage

of triguna has been described.

TeRTRl 9 S o HigHd o q1Ued |

1 3% | A e St
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Prakasarn ca pravrttini ca mohameva ca pandava |
Na dvesti sampravrttani na nivrttani kanksati | |

O son of Pandu! He who shows no aversion to knowledge, activity, or delusion

when any of them is dominant, nor longs for them when absent; is a gunatita.

(Bhagavad Gita, Ch: 14 V: 22)

N NN A ~
SFaEF! IPET | faead
< N e N [N o NN
IO dded U ISATABId AF7d Il
Udasinavadasino gunairyo na vicalyate |

Guna vartanta ityevari yo vatisthati nengate ||

Who remains like an unconcerned witness and is unperturbed by the guna -born
sense objects; who knows that it is only the guna -born senses and mind that act and
enjoy (and not hisreal self); who remains unwavering in al situations, is a gunatita.

(Bhagavad Gita, Ch: 14 V: 23)

TG T TG THSRHEE: |

o o [a) (N 03 o
VT YREged g IcHEegid: |l

Samaduhkhasukhah svasthah samalostasmakaricanah |
Tulyapriyapriyo dhirastulyanindatmasariistutih ||

Who is self-poised alike in pleasure and in pain; who makes no difference between

stone, iron, and gold; who is the same towards the loving and the hating; who is

unmoved by praise and blame alike; is a gunatita.

(Bhagavad Gita, Ch: 14 V: 24)

21
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AT geaeged feamRasdT: |

HINPIRART IO & S<4d |

Manapamanayostulyastulyo mitraripaksayoh |
Sarvarambhaparityagt gunatitah sa ucyate ||

Who is alike in honour and in humiliation; who views a friend and a foe alike; who

has abandoned all sense of agency-such a person is said to have transcended the

Qunas.

(Bhagavad Gita, Ch: 14 V: 25)

Y o ‘a\af\\\ hnN < |

[ NI SR o N O NN
(&gl [HcAHTIT[ [HANTEH TcHIT |

Traigunyavisaya veda nistraigunyo bhavarjuna |

Nirdvandvo nityasattvastho niryogaksema atmavan ||

O Arjuna The Vedas deal with materia ends. But you be established in the spirit, in the
immutable purity of it, having abandoned all material values, attachment to possessions and

concern with the contraries of life like pleasure and pain, heat and cold.

(Bhagavad Gita, Ch: 2 V: 45)

TR : & FHINT TF Il T5d |

oy AN ~ N =
FrEaIerea: §H1 el §9cd gt S=ad ||

Yogasthah kuru karmani sangarir tyaktoa dhanafijaya |

Siddhyasiddhyoh samo bhiitva samatvarit yoga ucyate ||
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Engage yourself in action with the mind steadfast in Y oga. Abandon attachments, O
Arjuna, and be unperturbed in success and failure. This unperturbed sameness in all
conditionsis Yoga.

(Bhagavad Gita, Ch: 2 V: 48)

FHEHRH q: TRAGHANT T FH It |

H JAATY | g HodwaHd |l
Karmanyakarma yah pasyedakarmani ca karma yah |

Sa buddhimanmanusyesu sa yuktah krtsnakarmakrt |1

He who sees work in 'no work' and 'no work' in work, he is wise among men. Even while

doing all work, he remains established in Y oga.
(Bhagavad Gita, Ch: 4 V: 18)
Interpretation: The above mentioned four verses. 22, 23, 24, and 25 presents the

quality of that personality which is beyond the bondage of triguna. He shows no

inclination towards any activity emerging out of the influence of triguna, nor does

he long for them in their absence; he remains as a witness, unaffected by any
possible pairs of opposites, physical (e.g., heat & cold), emotiona (e.g., loving &
hating), and intellectual (e.g., honour & humiliation), and views all being as one, isa
gunatita, a person who is beyond the influence of triguna. In anutshell, gunatita is
a state of perfect equanimity of mind under al internal and external circumstances. It

is suggested that work should be done being in a state of satva, which isin a state of

inner awareness. Anyone who does work in this detached way and unperturbed by

failures and successes, is a gunatita.

23
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Objection: A paradox which arises is. how a person who does not desire, does not
involve in anything deeply, does not love or hate, who is resistant to external calls of
challenges, can be considered a gunatita? Isit really a state of greater happiness that
ahuman being can achieve? Won't we lose all zeal for doing any action?

Reply: The description presented above gives an impression of inactive people,
without vitality. However, there is an ocean of difference between these two states.
The characteristics of gunatita are the one that emerges spontaneously out of total
detachment. When attachment begins, the very moment also starts the process of
contraction. More desire and attachment leads to greater contraction of
consciousness and it becomes so narrow that it goes to the state of tamas, tota
inertia. Involving in any pairs of opposite is a sign of contraction, hence curbing of
degrees of freedom. Hence the key is not getting attached to the action. How do we
actualize this? By being in a state of more freedom, i.e., to say in a state of satva.
Higher state of satva means higher the state of freedom. Event satva is considered as
a bondage, because as discussed above, satva is merely a state of low dominance of

tamas and rajas, not their complete absence. Hence it is essential to go beyond all

the three gunas. We may involve in any action but not getting identified with that
sate is the key to mastery. Hence gunatita is a state more characterized by mastery
over the triguna rather than their absence. We cannot imagine the total absence of

triguna in this universe because, it would mean the cessation of creation, which does

not happen.

The way a gunatita works is entirely different. Being in a state of inner

awareness, he establishes himself in a state of akarma, non-action, and he engagesin
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various activities outside keeping a part of his mind available for such external

activities, thereby being in a state of action, but without being affected by the action.

This enables him to work without attachment and give other qualities of the gunatita
way of doing actions.

Summary: From the above discussion of various verses from the Bhagavadgita it
can be deduced that triguna need not be considered as a set of characteristics of

good, bad, and their mixture. Without triguna this creation is nil. All activities go on

as per the cosmic plan. Being humans, endowed with freedom of choice, we can

consciously make higher evolution, accelerating out spiritual growth. Once this

important point that triguna is necessary for our actions in this world, we may give

due respect to the laws that govern them and then become the master of that law and

truly be called a gunatita, astate of perfect mastery.

VERSES FROM VIVEKACUDAMANI
Vivekacudamani (Turiyananda, 1991) is one of the popular texts of Vedanta. The

following verses were presented to support the concepts already highlighted in the

Bhagavadgita, and also to present some additional key points. The following verses

are selected:
o o (RN o
IERN: T {5 Fal FRBIAHEE |
AR AEEIEEEG || 20 |

Ahankarah sa vijiieyah karta bhoktabhimanyayam |

Sattvadigunayogena cavasthatrayamasnute || 10411
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Know that it is the ego which, identifying with the body, becomes the doer or the
experiencer, and in conjuction with the Gunas such as satva etc, this ego assumes

the three different states (of waking, dreaming, and deep sleep).

Interpretation: This verse brings out the main point that it is the ego (1) which gets
identified with various adjuncts and wrongly assumes the Self (Atman) to them. This
wrong conclusion leads to the three states of consciousness and involves in their

respective activities, in a state of bondage.

STHATH] HRTRIh: ST BRIufcHeRT 9 |

(N o [N

FEIGHAT GReEkT 7 F47 SPTcadte SEad || 20¢ I

Avyaktanamni paramesasaktih anadyavidya trigunatmika para |
Karyanumeya sudhiyaiva maya yaya jagatsarvamidarii prasiiyate |1 10811

Nescience (avidya) or maya, also called the "Unmanifest,” is the power of the Lord.

It is without beginning; it comprises the three gunas and is superior to their effects

(astheir cause). It isto beinferred only by one who has a clear intellect, from the

effectsit produces. It isthis maya which projects the entire universe.
Interpretation: This verse highlights maya as the root cause of all creation, one of

the centra doctrine of Adwvaita philosophy and suggests the cause and effect

relationship between the further evolutes. Whatever is created is just a projection
and does not have a solid reality. The same concept will be further explained in the

discussion of the evolution of the material universe in the coming sections.

TR T FfereRt aa: S SR gt |

IOTEAISET: fdfed cd g@med 4 A=dl S 1 92 |
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Viksepasakti rajasah kriyatmika Yatah pravrttih prasrta purani |
Ragadayo’syah prabhavanti nityarin Dulkhadayo ye manaso vikarah |1 11111
Rajas has projecting power (vikksepasakti). Activity is its very nature. From it the
initial flow of activity has originated. From it, mental modifications such as

attachment and grief are also continuously produced.

LN .

HTH: T ST FERNAHETAE] S |

T O T JF: JEHE aEl aeag: 1l 4R |
Kamah krodho lobhadambhadyasiiya ahankarersyamatsaradyastu ghorah |

Dharma ete rajasah pumpravrttih yasmadesa tadrajo bandhahetuh |1 11211

Desire, anger, greed, hypocrisy, arrogance, jealousy, egoism, envy, etc.—these are
the dreadful attributes of rajas, from which the worldly tendencies of man are
produced. Rajasistherefore the cause of bondagein life.

Interpretation: In the above two verses, the rajas is explained to have the function

of projection (vikksepasakti). It is the cause of all activities, and leads to desire and

all itsill by-products.

TS ST THNIR JRERAT Fecaa TEd S |
AW g goveT d@ga: fHaamh: S 8g: 1 923 1

Esa’'vrtirnama tamogunasya Saktirmaya vastvavabhasate nyatha |
Saisa nidanarit purusasya samsrteh viksepasakteh pravanasya hetuh |1 11311

The veiling power (avrtti), is the power of tamas, which makes things appear to be

other than what they actually are. It causes man's repeated transmigration and

initiates the action of the projecting power (vikksepa).
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BN o RN N

TR TRedls i g0 s Hearag g HIcHE - o [GeaHdT | dfd agar daiarsiy

T

o han o o
AR 8T FHAATSA TEUN, E-Tal Sl Gl : AHecamra: |

RL N

Prajiiavanapi pandito pi caturo'pyatyantasiiksmatmadrg- Vyalidhastamasa na vetti
bahudha sambodhito’pi sphutam |
Bhrantyaropitameva sadhu kalayatyalambate tadgunan Hantasau prabala

durantatamasah Saktirmahatyavrtih 11 11411

Even the wise and the learned, and those who are expert in the understanding of the
supremely subtle meaning of the scriptures, are overpowered by tamas and cannot
comprehend Truth, even though it is clearly explained in various ways. They
consider as real what is simply superimposed by delusion and attach themselves to

its effects. Alas! How powerful isthe great veiling power of dreadful tamas!
IPATEET AT GO STETTEAT [ |

HEg A o=l ge Rawits: duacaser i 94 |

Abhavana va viparitabhavand asambhavana vipratipattirasyah |

Sariisargayuktarit na vimuficati dhruvani viksepasaktih ksapayatyajasram |1 11511

Absence of correct judgment, contrary judgment, lack of definite belief and doubt—
certainly these never leaves one who has any connection with this veiling power;

also, the projecting power gives endless trouble.

IFATSEASTE gl - THIEHETEEREHIIT: |

(o NI oY oN

s TR AfE AT R FeTgaceanae fasfa i s
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Ajianamalasyajadatvanidra- pramadamiidhatvamukhastamogunah |
Etaih prayukto nahi vetti kificin nidraluvatstambhavadeva tisthati || 1161 |

Ignorance, laziness, dullness, sleep, inadvertence, stupidity etc., are the attributes of
tamas. One tied up with these cannot comprehend anything, but remains like one
asleep, or like a stump of wood or ablock of stone.

Interpretation: The above four verses emphasizes the action and impact of tamas.
Tamas is basically having veiling power, that means it will hide the truth and keep
us under wrong knowledge. This also is indicative of inertia, resistance to change,

etc. Even great scholars too, under the influence of tamasfail to see the truth.
a<d [l SSaaenty angt frfescar GO Fedd |
AT : Tffaitad: e SRS SaTae Sl 99 |

Satvarir visuddhari1 jalavattathapi tabhyari militod saranaya kalpate |

Yatratmabimbah pratibimbitah san prakasayatyarka ivakhilam jadam 11 11711

Pure satva is like clear water, yet in combination with rajas and tamas, it provides
for transmigration. But when the light of the Self gets reflected in satva alone, then,

like the sun, it reveals the entire world of objects.

T G<aeq vdied THI: caHT=Ar= FE|T THE: |

g1 = WihH GUET T dal ¥ TEqrEeigid: 1| 92¢ 1

Misrasya satvasya bhavanti dharmah tvamanitadya niyama yamadyah |
Sraddha ca bhaktisca mumuksata ca daivi ca sampattirasannivrttih || 11811

The characteristics of mixed satva are, utter absence of pride etc., yama, niyama

etc., and aso faith, devotion, yearning for liberation, the divine tendencies, and a

natural turning away from everything unreal.
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feryeaeed U S TTCHTH{d: TCAT Sramfed: |

Jf: TEY: THTCHST T4 FaHatd T3 | 922 1|

Visuddhasatvasya gunah prasadah svatmanubhiitih parama prasantih |
Trptih praharsah paramatmanistha yaya sadanandarasarin samycchati |1 11911

The characteristics of pure satva are cheerfulness, self realization, supreme peace,
contentment, bliss, and a steady abidance in the supreme Self, by which the aspirant

comes to enjoy everlasting bliss.

Inter pretation: The above three verses present very unique aspect of triguna. Pure
satva is the one which is unadulterated and fully reflects the light of consciousness.
Mixed satva is the one which in combination of other gunas gives rise to various
virtues like contentment, absence of pride, and qualities of yama and niyama.

Summary: The concept of satva, rajas, and tamas were presented along with their

characteristic features. The newer aspects of triguna added from this text are: the

veiling power of tamas and projecting power of rajas, both of which leads to

bondage. Another contribution is the difference between pure satva and mixed satva.

It is the mixed satva which is of binding nature and not the pure satva. In fact jivana

muktas (liberated ones being in this body itself) would be present in a state of pure

satva.

VERSES FROM CARAKA SAMHITA

The following verses are taken from the Caraka Samhita of Sarirasthana (Acharya,

1994).

30



Literary Research

Causes of miseries:

o oo 3 03 o <
TR foersiaT: STl : HISHATT |

< haY a¥

TR 2T STl gEead: I1¢ |

Dhidhrtismrtivibhramsah sampraptih kalakarmanam|
Asatmyarthagamasceti jiatavya dukhahetavah!| 1981 |

Impairment of intellect, patience and memory advent of the maturity (of the results)
of time and action and unwholesome contact with the objects of senses are

considered to be the causative factors for miseries.

Impair ment of intellect:

o [ aSaNiaN

q‘_\]_ r\c [a RN aN o |
9 | gl an giaf wmaia i
Visamabhiniveso yo nityanitye hitahitel

Jiieyah sa buddhivibhrarii$ah samari buddhirhi pasyatil 19911

If something eternal is viewed as ephemeral and something harmful, as useful and
vice versa, thisisindicative of the impairment of intellect. For, the intellect normally
viesthings asthey are.

Impair ment of patience:
o . r . o 3 haN l
o o L aNE o\ AN aN

frrargrfeameenglafe fFemticast 1geo 1

Visayapravanam satvarit dhytibhrari$anna sakyate!

Niyantumahitadarthaddhrtirhi niyamatmikal 11001 |

A mind indulging in worldly enjoyments cannot be restrained from harmful
objects due to the impairment of patience. It is patience which can restrain the mind

(from its harmful objects).
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Impair ment of memory:
A e TAREGATeH: |
YR @ Efersiat: Tded & Ear e nges 1

Tattvajfiane smrtiryasya rajomohavytatmanah|

Bhrasyate sa smytibhrariisah smartavyarit hi smytau sthitam!|110111

If memory is impaired due to a person being overcome by rajas and tamas, this
is known as the impairment of memory. Normally memory contains everything

memorable.

EifoRenfafee: w8 I FEAST.|
SRR o frTd FEGISSRRITUTH |l 908 |

dhidhrtismrtivibhrastah karma yat kurute’subham|

prajiiaparadhari tam vidyat sarvadosaprakopanam!| 1021

A person whose intellect, patience and memory are impaired, subjects himself to

intellectual blasphemy by virtue of his bad action. This intellectual blasphemy

aggravates all the dosas.

s Ly NN o
JEICERl BH CIHEE I |
ST o RTET g SRR 1gec ||
Yaccanyadidysarii karma rajomohasamutthitam|

Prajiiaparadhari tam Sista bruvate vyadhikaranam|1108! |

Other physical evil acts arising out of rajas and tamas constitute intellectual

blasphemy leading to the causation of various ailments.
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Interpretation: The above verses from the Caraka Sarithita were taken in order to

understand when a person yields to the senses and involves in inappropriate actions.
This part has been selected to understand the concept of self-presentation bias, and
socia desirability factor. It is also useful to find the meaning of implicit-explicit
incongruence that we find in the Implicit Association Test (IAT) (section 3.1).
According to the above verses, a person indulges in wrong actions when any of the
following: intellect, courage, or memory is impaired. When intellect is impaired,
right understanding of the situation is lost and wrong comprehension happens. This
leads to the wrong value system found as strong associations in the memory. When
impulsive or automatic actions are executed, most often the guidelines dictated by
the unconscious mind controls the behaviour. This wrong notion and value system is
the cause for self-presentation bias and socia desirability. Further, if a person is not
having any cognitive dissonance, then what he says and what he thinks will be the
same. In the IAT tool, the difference between what we say and what we think is, to
some extent, reflected in the implicit-explicit congruence. Higher the congruence,

greater will be the mental harmony.
VERSES FROM SANKHYA KARIKA
This text is the primary text of Sarnkhya philosophy (Virupakshananda, 1995). The

main reason to select this text is to present triguna as the basic fabric of creation,

both animate and inanimate. Three main verses are selected and presented as

follows;

o oo o haN .

PrpmEts v amemae S |

h a1 T drgadaeadt T AR |
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Trigunamaviveki visayah samanyamacetanarii prasavadharmil

Vyaktari tatha pradhanar tadviparitastatha ca puman| 11111

The manifest is constituted of the three attributes (of satva, rajas and tamas), is
non-distinguishable, objective, common, non-intelligent, and prolific. So also is the
Primordial Nature. The Spirit is the reverse of both of them and yet is similar in

SOMme respects.

oo oo N
ﬂl?‘qﬂ“alawalc‘qaﬁli HRRMEAHIHTAT: |

TSI IO 1R |
Prityapritivisadatmakah prakasapravrttiniyamarthah|

Anyonyabhibhavasrayajananamithunavrttayasca gunah!| 11211

The attributes are of the nature of pleasure, pain and delusion; they serve the
purpose of illumination, action and restraint and they are mutually dominating and

supporting, productive and cooperative.

Interpretation: The following interpretation is taken from the Sarnkhya Karikka of
Isvara Krsna, rendered by Swami Virupakshananda (1995).
Operations of gunas:

1. Mutually dominating: because, when one becomes active for some purpose,
it dominates over the other (i.e. it subjugates the other). Satva attains its calm nature
only after dominating over (or subjugating) the rajas and tamas attributes. Similarly,

therajas attains its agitated nature by subduing the satva and tamas.

2. Mutually supporting: Satva by resting upon activity and restraint, subserves

Rajas and Tamas attributes with illumination. Rajas by resting upon illumination
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and restraint subserves satva and tamas with activity; and tamas resting on

illumination and activity subserves satva and rajas with restraint.

3. Mutually productive: One produces its effects resting upon the other two.
Production here means modification and it is always of the same nature as the

attributes. This is why it (modification) is not caused (i.e. not produced by some

cause) because of the absence of a cause which is adifferent tatva.

4. Mutually cooperative: They are mutually concomitants and never exist

separate from one another.

H7d Y THRRHEEIERE TS | : |
6 TNUTHRHE | SEdeEEdl g 193

Satvam laghu prakasakamistmupastmbhakari calarii ca rajah|

Guru varanakameva tamah pradipavaccarthato vrttih| 11311

The satva attribute is buoyant and illuminating; the rajas attribute is exciting and
mobile; and the tamas attribute is sluggish and obscuring; Their functioning is for a
single purpose, like that of alamp.
Summary: The three verses of Sarnkhya Karika triesto illustrate the nature and their
mutual functioning of triguna. These verses are not redundant to what has been
mentioned earlier in the section of the Bhagavadgita. The unique contribution is the
explanation of four modes of operations of triguna, clearly indicating the

inevitability of triguna for the sustenance of this creation. This explanation can be

extended to both animate and inanimate creation.
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VERSESFROM TATTVABODHAH
The text Tattvabodhah (Dayananda, 2012) is one of the most basic texts of Vedanta,
especially studied before taking up any rigorous texts, mainly to explain various

technical terms and also most important concepts. The following verses explain the

sequence of creation in a simple manner.

N S ~
dd: STRRM: GHd: | ThRRIG 917 | e | dSE 3{9: | Sdd: Tﬂaﬁl

Tatah akasah sambhiitah | Akasad vayuh | Vayostejah | Tejasa apah | Abhdhayah
prthivt |
From that (Brahman with maya), space is born. From space, air (is born). From air,
fire (isborn). From fire, water (is born). From water, the earth (is born).

Interpretation: In the process of evolution, the former is considered as the cause of

the latter. Hence the cause and effect relationship fully applies. The same sequence
in reverse is followed when involution happens (pralaya). As the first product from
the maya sakti, space comes, then from it air is born, then comes fire, water and at
last earth. In this sequence, earth is the grossest and space is the subtlest. One point
to be highlighted is that before the creation, the triquna is in a state of perfect
equilibrium. Once the process of evolution starts, the triguna has aso started

combining in various proportions to bring out this majestic creation. The subsequent

verses explain what happens to each aspect of the triguna.
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Evolution of satvika aspect of triguna

QAN JEadT Al SRR HfcawhiRd AAfeed TR |

I Efcahiad, e Tiead TRIAH | ST Aifcasizng FgRi-ad TIaH. |

ST QTfcawhiRNd Wleed TRITH | RIS GTfcaehiznd, Hiuifeed TRIaH |

TS Gl GARHTCTHRNG, AAIgETegR Iiled Tl TR |

etesari paficatattvanarit madhye akasasya satvikamsat Srotrendriyarii sambhiitam |
vayoh satvikamsat tvagindriyarit sambhiitam | Agneh satvikamsat caksurindriyarit
sambhiitam | Jalasya satvikamsat rasanendriyam sambhiitam | Prthivyah
satvikarisat ghranendriyam sambhiitam | Etesari paficatattoanan
samastisatvikamsat manobuddhyahankara cittantahkaranani sambhitani |

Among these five elements, from the satvika aspect of space is born the organ of
hearing (the ear). From the satvika aspect of air is born the organ of touch (skin).

From the satvika aspect of fire is born the organ of sight (the eye). From the satvika

aspect of water is born the organ of taste (the tongue). From the sattvika aspect of
earth is born the organ of smell (the nose). From the total saattvika aspect of these
five elements, are born the mind, intellect, ego, memory, (called) the inner

instruments.

Evolution of rajasika aspect of triguna

TN Tl HED SRR TSI TR Tesd TRIaH |

a1 (TGN JUfifeed GRIaH | av2: TR, Tiefead ana |

S TSI G iead TRIaH. | JReaT Toa i, STedirad TRIaH |
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QAN GHISIST T T EET: |

Etesari1 paficatattvanari madhye akasasya rajasarisat vagindriyarin sambhiitam |
Vayoh rajasamsat panindriyam sambhiitam | Vanheh rajasarisat padendriyar
sambhiitam |
Jalasya rajasarisat upasthendriyam sambhiitam | Prthivya rajasamsat gudendriyarin

sambhiitam | Etesam samastirajasamsat paficapranah sambhiitah |

Now, the rajasarmsa among these five elements beginning with the rajasamsa of

askasa is being told. From that, the organ of speech is born. Vak-indriya, the organ
of speech, is an organ of action. From the rajas aspect of air the (organ of action
caled) hand is born. From the rajas aspect of fire the (organ of movement called)
feet is born. From the rajas aspect of water, the organ of evacuation is born. From
the rajas aspect of the earth, the organ of procreation is born. From the total rajas
aspect of these (five subtle elements) are born the five pranas (physiological

functions).
Evolution of Tamasika aspect of triguna
TSl AT AT R, TR faTEdTaT At |
EECTUEDEECEERT

QAN TR R Eeae T, ThHE d 5 fniea aaed g

SEAREIETURCICE

T TRIGATETER : TSI ¥afd |
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Etesari1 paficatattvanari tamasarisat paficikrtapaficatattvani bhavanti |
Paiicikaranarii katham iti cet |
Etesari1 paficamahabhuitanam tamasamsasvariipam ekamekarii bhiitarit dvidha
vibhajya ekamekamardhan prthak tiisnim vyavasthapya aparamaparamardhari
caturdhani vibhajya
svardhamanyesu ardhesu svabhagacatustayasanyojanarii karyam |
Tada paficikaranarii bhavati |

Etebhyah paficikrtapaficamahabhiitebhyah sthiilasariram bhavati |

From the tamas aspect of these five subtle elements, the five grossified elements are
formed.

If it is asked, how the process of making each element five-fold (takes place), of
these five (great) origina elements, the tamas aspect of each element dividing into
two halves, one half (of each element) remaining distinct (without further division or
combining); dividing the other half of (of each element) four-fold. Combining each

of these quarters with the other half of each element (which was undivided), is

(called) paricikaranam, grossification. From these five elements which have

undergone grossification (paficikaranam), the gross body is formed.

Summary: This text was selected for elucidation of creation (physical) and the role

of triguna. According to the Vedantic model, creation can be traced back to the

Brahman. The maya sakti when evolves from Brahman due to the Brahman's own
will. Thisis an apparent creation, which means there is really no reality involved, al
are the power of projection (vikksepasakti of maya) and ignorance (avaranasakti of
maya). The above three groups of verses have explained the process of grossification

or evolution for the three gunas. It is to be noted that both satva and rajas aspect do
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not undergo pasictkarana. Only tamas aspect undergoes the process of parficikarana

in order to materialize this universe.

26 THEORETICAL FRAMEWORK

An attempt is made to draw a theoretical framework and some of the points

included are:

1) Can abnormal behaviour be explained using gunas?

2) Are gunas trait or state characteristics?

3) Can global or contextua prediction be made?

4) Influence of free will in expression of gunas.

5) Group variation versusindividual difference.

6) Cross cultural variations.

7) Operational definition.

Based on the analysis of texts, some of the above aspects are summarized in

table 2.

Table 2: Text-analysis of theoretical framework

Reference

Trangation

Interpretation

1) Can abnormal behaviour be explain

ed using gunas?

a1g: fUet Foheih: TN STSEwE: |
I J6RE! o1 99 O = |
vayuh pittarit kaphascoktah sariro
dosasangrahah|

manasah punaruddisto rajasca tama

eva call
(caraka sarithita, siitrasthana 57)

The aggregate of
bodily disorders is
called vata, pitta and
kapha. While of the
mind, the disorders

arerajas and tamas.

The aggravation of rajas
and tamas causes mental
imbalances, aso may
influence the physica
body.

2) Are gunas trait or state characterist

ics?

SINTR AT e qug
ThAERE: S AR S

The first quarter is

Vaisvanara whose

Refer Figure 1.
Interpretation 1:
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qrE: R

jagaritasthano bahisprajiiah saptanga
ekonavimsatimukhah sthiila
bhugvaisvanarah prathamah padah ||

311

FEFETAIS = : FET: THg ChiHEacga:
SfafemIheTl e T 1l @ I

svapnasthano 'ntah prajiiah saptanga
ekonavimsatimukhah
praviviktabhuktaijaso dvitiyah padah ||
411

(Mandiikya upanisat)
(Gambhirananda, 1979)

sphere is the waking
state,
consciousness relates

whose
to things externd,
who is possessed of
seven limbs and
nineteen mouths, and
who

enjoys  gross

things.

Taijasa is the second

guarter, whose sphere
Is the dream state,
whose consciousness
internal, who is
possessed  of

limbs and nineteen

is
seven
mouths, and who

enjoys subtle objects.

Guna in their unmanifest,

potential form
(samiskara), are trait
qualities.

Guna in its expressive
form (kinetic form) is
state quality.

(Refer Figure 1)

Interpretation 2: Guna

in the waking state are
traits. Because

identification is very
strong with the body and

external objects evoking

sariiskara are relatively

stable.  Hence  guna
manifested is relatively
stable and thus a trait
quality.

Guna in the dream state is

a state quality. In the
dream, the identification
with a stable entity is
absent (like the body), the
whole

creation is

propelled by sariiskaras &

vasanas. Hence it is state.
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3) Influence of freewill in expression of gunas.

[aSaN [aN aN haN N ey
AEARIERRI: T FHINT: TOHATE: |

Y aN hp
d l& d IUMEEIMHGHEATCYIRAT: 1| Bo I

tadvivekadviviktah syuh kosah
pranamanodhiyah |
te hi tatra

gunavasthabhedamatratpythakkrtah ||

4011
(Paficadast: Ch: 1. Verse: 40)
(Swahananda, 1967)
ha¥ A ™\ % N |

. oo o
Hd TTEmeIR I fafshad & d:

{1

aksesvartharpitesvetadgunadosavicarak
am |

satvam rajastamascasya guna vikriyate
hi taih |1 911

(Paficadast: Ch: 2. Verse: 13)

The five sheaths are
conditions of the three

gunas.  Pranamaya

kosa is the condition

of the rajas,

manomaya of satva

and rajas, and

vijfianamaya of satva.

The mind enquires
into the merits and
defects of objects
by the

senses. Satva, rajas,

perceived

and tamas are its three
constituents, for
through them the mind
undergoes various

modifications.

Freewill increases as
dominance of
vijfianamaya kosa

increases (Refer Figurel).

The mind is considered
the agent, by which

freewill is executed.

4) Group variation versusindividual difference. & 6) Crosscultural variations.

WaN [aNy l
CIRTEICIOTIET A1 7 TSR |
2% Il

madhuryadisvabhavanamanyatra

svagunarpinam |

Objects of taste like
sweet and bitter,
impart their tastes to
others, that is their
nature, they do not
stand in need of their
to

being imparted

Guna may have universa

manifestation,
irrespective of culture.

However, manifestation

of different guna may
vary according to the

culture and individua
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svasmimistadarpanapeksa no na
castanyadarpakam || 141

(Paficadast. Ch: 3. Verse: 14)

themselves. Nor are
there other things to
impart those tastes to

themselves.

persons.

5) Operational definition.

T TTeaH gl 0T FRiaeeTaT: |

NORNN N

fefed FETETEl 47 JfeHeaEH |
Satvari rajastama iti gunah
prakrtisambhavah|

Nibadhnanti mahabaho dehe

dehinamavyayam ||

(Bhagavad Gita, Ch: 14 Verse: 7)

Gunas are three in

number, satva , rajas,
and tamas, and these
qunas  bind  the
immortal soul to the
body in its embodied

state.

This is the classification

of gunas according to the

Bhagavad Gita. Further

characterizing  features
can be added to show the

various attributes of these

gunas  and  thereby

formulate an operationd
definition.

Thetheoretical framework is proposed as follows

Desire environment Activates environment Prarabdha L
‘ Kama Samskara Karma
no bondage I
Guna b Gunateeta
State
I Samskara
.
Guna . —
- maximum iree wi -~ =
Trait 58 Sattvic #
\.&Ip t
% free will &
. M \\ e
. 2 in action / \@o — Rg]ﬂs;c bondage
free will ,‘,& &)
environment - :
Tamasic +
wilhoul .
free will action

Figure 1: Model of sariskara, desire, guna, freewill and action
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In this model, our prarabdha karma activates sariiskaras pertinent to the external
environment, which in turn evokes desire. The expression of desire happens through
gunas, which are considered as a flux of both state and trait characteristics. This

leads to satvic, rajasic or tamasic actions. However between the action and the

thought of that action, there is a specia element of freewill. The use of freewill is

maximized as the dominance of vijiianamaya kosa is greater, and as more and more

manomaya kosa takes over, the degree of freewill aso diminishes in ordinary

persons, because the actions are choicelessly executed out of emotional compulsion.
A person who is established in his inner Self, uses his freewill with utmost ease and
his actions does not bind him; this state is called gunatita. Other's action which is
expressed through sattvic, rajasic or tamasic means cause further bondage and leads

to accumulation of further saritskiras, and thus the cycle continues.

2.71AT FROM THE PERSPECTIVE OF ANCIENT LORE

In this section, we analyse, what IAT measures from the perspectives of
classical text. In an IAT procedure, generally a pair of target words are shown and
their associated memory isinvoked. Similarly, a series of attribute words of positive

or negative valence are shown, and their association of theses target and attribute

category is measured. If we analyse from the scriptural point of view, certain vrttis

are created by showing some stimuli and association of two categories of vrttis are

measured.

Vrttis are mental happenings. According to Vedanta (one of the six schools of

philosophy), when an object of the senses comes in contact with the sense organs,
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the mind assumes the shape of that object; and when that new modification of the

mind is illumined by the Brahman as cidabhasa, the cognition happens. This process
of mental modification is called vrtti.
ST A e e e ad: |l &
TCASTGHIARTHT: SHIOTI 11 |

o haN

ST ATIHEHY: Fﬂﬁl: e

Pramanaviparyayavikalpanidrasmrtayah 11 611
Pratyaksanumanagamah pramanani |1 711

Anubhiitavisayasampramosah smrtil || 1111

Vrittis arefive in number, they are right knowledge, wrong knowledge, fancy, sleep,
and memory. Right knowledge (are based on) direct cognition, inference or

testimony. Memory is not allowing an object which has been experienced to escape.

(Patafijala Yoga Siitra)

According to Patasijali (Taimni, 2010) vrttis are of five kinds, pramana (right
knowledge), viparyaya (wrong knowledge), vikalpa (fancy imagination), nidra (deep
deep), and smrti (memory). In |AT, pramana, viparyaya, and smrti vrttis are
involved. Both pramana and viparyaya are invoked upon direct contact with external
objects, like showing stimuli to the subject, however, pramana causes right
knowledge and viparyaya causes wrong knowledge. For smrti direct contact with

external objects is not necessary, rather the vrtti is projected based on previous

impressions formed due to earlier experiences in attachment. When a stimulus is
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shown, the vrttis formed in response, including its strength, depends on the earlier

stored experience related to that shown stimulus. The strength of association

measured in IAT is the relative strength of orttis of the target and attribute

categories. If, upon showing a stimulus, the corresponding vrtti formed is of greater

strength, then it would fecilitate the subject to respond faster. Similar too is the
rationale behind IAT procedures. The implicit-explicit congruence i.e., the
correlation between IAT and questionnaire, reflects cognitive dissonance. If we
report something explicitly, it must correspond to what we think implicitly,
assuming the explicit report as the reference of the truth. However, quite often we
observe disparity between implicit and explicit measures, suggesting cognitive
dissonance (what | think and what | say may not be matching). This implicit-explicit

incongruence can be éttributed to prajiiaparadha (Acharya, 1994), a concept of

ayurveda, which says when discriminating faculty, courage, and memory is weak,

the action done in their absence is called prajiiaparadha. In other words, it is an

estimation of cognitive dissonance.

Table 3: Summary tableof literary review

Text Reference Description Contribution to
(no. of verses) theor etical model/
experiment
Bhagavadgita (17) Characteristic features of | Operational definition

triguna, manifestation of
triguna in behaviour.

Caraka Sarithita (6) The concept of | Understanding of concept
prajfiagparadha  and  its | implicit-explicit
components were discussed | incongruencein the IAT

Mandikya  Upanisad Concept of identification in | In understanding state and

) wakeful and dream state trait  characteristics  of
qunas

Paficadast (3) Concept  of  triguna, | Role of freewill in action,

influence of freewill role  of  vijianamaya,
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manomaya kosa

Patafijala Yoga Siitra
(3)

Various kinds of ortti
involved in the process of

Understanding of concept
of the IAT

IAT testing
Sankhya Karika (3) Crestion of the universe | Understanding of triguna,
from  the equilibrated | and their mutual interaction

prakrti. Mutua interaction
of the three gunas

Tattvabodhah (15)

Vearses to €ducidate the

Understanding of triguna in

process of creation of | cregtion, animate  and
inanimate objects and also | jpnanimate
the process of
quintuplication
(paticikaranam)
Vivekacudamani (12) | Concept of avaranasakti | -

and vikksepasakti. Concept
of pure satva and mixed
satva and their
distinguishing feature

2.8 CONCLUSION

Relevant scriptures were reviewed to understand the concept of gunas. Theoretical

framework for gunas and basis of implicit association tests have been discussed.
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3.0 REVIEW OF SCIENTIFIC LITERATURE

Implicit measure is a tool used in the field of psychology to assess implicit
processes. Recent times have seen a great upsurge in the use of this tool, as can be
seen in the figure below, showing the number of publications in the last few years

for a search using the keyword "implicit cognition".

Figure 1: Publication trend in thefield of Implicit Cognition

Publication Trend in Implicit Cognition

3000

2500 /Q"

2000

1500

No. of Papers

1000

500

0 I T T T T T T T 1
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Year

Sour ce: sciencedirect.com

Implicit measures have been surprisingly atheoretical, largely a methodological, and
empirically driven enterprise (Fazio & Olson, 2003). The review of literature is

structured into sections as follows:

Background: The Implicit Association Test (IAT)
Typesof IATs

Vadidity of IAT

Scoring and interpretations

Modelsof IATs

Factors influencing Implicit-Explicit relation
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Applications of IAT in personality research
Influencing role of Social Desirability
3.1 BACKGROUND

Thelmplicit Association Test (I1AT)

The Implicit Association Test was developed by Greenwald and his
colleagues (Greenwald, McGhee, & Schwartz, 1998). The test was developed to

capture implicit processes.

What isan Implicit Association Test (IAT)?

IAT is a computer based reaction time task to assess a person's implicit
preferences, self-concept and attitudes. The Implicit Association Test (IAT) is
defined as a test, which measures the extent to which two target concepts (e.g. I/Me)
are associated in memory with positive and negative evaluative attributes, thereby
giving an estimate of implicit attitudes (Karpinski & Hilton, 2001). IATs are a
family of tests which are basically reaction time tasks, in which a subject is required
to classify presented stimuli into four categories, two representing a target
discrimination such as flowers versus insects, and two representing an attribute
discrimination such as pleasant versus unpleasant valence. Subjects are asked to
respond as quickly as possible with a right-hand key press to items representing one
concept and one attribute (e.g., insects and pleasant), and with a left-hand key press
to items from the remaining two categories (e.g., flowers and unpleasant). Subjects
then perform a second task in which the key assignments for one of the pairs is
interchanged (such that flowers and pleasant share a response, likewise insects and
unpleasant). IAT measures are derived from latencies of responses to these two
tasks. These measures are interpreted as association strengths because subjects

respond more rapidly when the concept and attribute mapped onto the same response
49



are strongly associated (e.g., flowers and pleasant) than when they are weakly

associated (e.g., insects and pleasant).

The experiment is divided into seven blocks. The first block is practice of
attribute (pleasant and unpleasant); the second block is practice of target (flowers
and insects). The third block is a practice block with a combination of both attribute
and target. The fourth block is similar to the third block, except that it is atest block.
The fifth block is a practice block of target with reversed key assignment i.e., the
keys which were used in block two to denote target are reversed. The sixth block isa
combined practice block with reversed target keys, and the seventh block is the final
test block similar to the sixth block. In the above sequence of blocks, the first
combined block is called a ‘congruent trial block’, if the target and attribute are in
general strongly associated, but is called an ‘incongruent trial block’, if they are not

strongly associated (Project Implicit, 2008).

32TYPESOFIATS

There are various types of IATs, differing dightly in ther structure and
construction. Each is found to be advantageous in a particular context. Some of these
are briefly highlighted below.

Thestandard |AT:

The standard version of IAT requires subjects to classify stimuli into four
categories, two targets and two attributes. Details were explained in the background
section. They are caled bipolar IATs as there are pairs of opposite concepts for both
target and attribute (Gawronski & Payne, 2010).

Single Category/Target |AT:
Thisisasdlight modification of standard IAT. In this three categories are used

in both the stimulus set and the task instructions. There are again two variations in
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this, i.e. Single Category IAT (SC-IAT) and Single Target IAT (ST-1AT). This
version of the IAT eliminates the need for the second contrast category. In the
standard IAT we can only measure relative association and not absolute association
between target and attribute. ST-1AT (Siebler, et a., 2010) has atarget concept share
aresponse key with positive evaluation in one block, but with negative evaluation in
the other. In SC-IAT, there is a change in response key assignment between blocks
for one of the categories, giving it its own advantages over standard IAT.
Personalized | AT:

The personalized IATs are an important variant. This version of IAT can
successfully handle extrapersonal associations or knowledge. Extrapersonal
influence refers to factors other than a person's interna factors like cultural
knowledge, etc. Two modifications made in this type of IAT are: a) changing the
atribute label, b) removing the error feedback. Its authors say this promotes
evaluation over mere categorization. Personalizing an IAT has been shown to
increase explicit evaluation of target categories (Nosek & Hansen, 2008).

OTHER METHODSTO ASSESSIMPLICIT COGNITION

There are some other methods to evaluate implicit processes. How word
fragments are completed has been used as a method of assessing implicit processes
(Gilbert & Hixon, 1991). A number of researchers have employed some variant of a
word-fragment completion task as an implicit measure of self-esteem (Hetts,
Sakuma, & Pelham, 1999), racial prejudice (Dovidio, Kawakami, Johnson, Johnson,
& Howard, 1997; Son Hing, Li, & Zanna, 2002), or stereotypes (Sinclair & Kunda,
1999). The tendency of people to prefer the letters that appear in their own names,
especidly their initias, the name-letter preference effect has been employed as an

implicit measure of self-esteem (Jones, Pelham, Mirenberg, & Hetts, 2001; Koole,

51



Dijksterhuis, & van Knippenberg, 2001; Pelham, Mirenberg, & Jones, 2002). An
affective variant of the spatial Simon task as an implicit measure of attitudes was
also developed (De Houwer & Eelen, 1998). Finaly, Nosek & Bangji (2001) have
introduced the Go/No-Go Association Task (GNAT), avariant of the IAT that does
not require the use of a contrast category (Nosek & Bangji, 2001).

Most of these tools have this common theme, i.e., estimate of the construct of
interest without having to directly ask the participant for averbal report. Their major
appeal is that these indirect estimates are likely to be free of socia desirability
concerns (Gawronski & Payne, 2010).
3.3VALIDITY OF IAT

Determining the validity of a tool means checking and ascertaining whether
the tool measures what it is meant to. IAT has gained a huge attention in this regard
mostly from various criticisms, especialy in its earlier phases of development
(Greenwald, 1998). This has contributed to refinement of empirical and theoretical
understanding of it. More than 50 papers were published addressing these issues.
Some aspects of validity investigated were predictive validity, construct validity,
internal validity, and statistical conclusion validity; methodological issues discussed
include familiarity, order of combined tasks, previous experience with IAT,
assignment of categories to right or left key, handedness, fakeability, stimulus item

selection, and statistical procedures to derive IAT effects and D scores.

3.3.1 CONSTRUCT VALIDITY

Construct validity in the IAT checks if it properly assesses variations in
association strength relevant to a particular domain. De Houwer et al., (2009)
indicated two normative criteria for an ideal measure: It should be clear (&) which

attributes causally produce the measurement outcome and (b) how they do so.

52



Extensively quoting Borsboom et a. (2004; 2006), the same authors
emphasized that the correlational approach of establishing construct validity might
be weaker, and the experimental approach should be promoted, in which the
attribute causing the measuring outcome is systematically manipulated. They also
suggested that, any validation procedure presuming a construct’s existence should be
questioned. In spite of its dominance in the literature the correlational approach has
serious limitations — third variable problems and others. Borsboom et al. (2004) also
distinguished between validity and overall quality. A measure can be valid, but its

overal quality may suffer, and vice-versa.

The magjority of IAT studies have used the correlational approach to
construct validity, which uses correlations with similar or related tools to establish
convergent validity. In contradistinction to this, divergent validity seeks negative
correlations with measuring tools conceptually opposite to the construct under

consideration.

In a study of 2556 participants conducted over the internet prior to
Germany’s 2002 parliamentary elections, Bluemke and Friese (2008) used a Single-
Target IAT to assess strength of association with multiple attitude objects, aso
studying their validity and reliability. The correlational approach was adopted to
evaluate both discriminant and convergent validities. Construct validity was studied
for conceptually closely related targets. attitude towards political parties in
Germany. A mean implicit-explicit correlation of r = .39 was obtained; reliabilities

were aso dlightly higher than in previous studies.

Other methods employed for construct validation are multitrait-multimethod

and confirmatory factor analyses. In the Multitrait-Multimethod (MTMM) procedure
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(Campbell & Fiske, 1959) convergent validity is demonstrated when measures of a
given trait correlate highly across measurement methods, and discriminant validity is
shown when correlations between apparently different traits are low. The authors
suggest that this procedure can be used to study method-specific variance. Nosek
and Smyth (2007) employed the MTMM procedure of validation of IAT in their
study. Another method is confirmatory factor analysis, which can separate method

specific variances from the trait specific variances.

3.3.2PREDICTIVE VALIDITY

In a magjor review and meta-analysis of 99 published articles and 23
unpublished reports, Greenwald et a. (2009) demonstrated predictive validity across
nine different domains. consumer preferences (40), Black—White interracial
behaviour (32), personality differences (24), clinica phenomena (19), alcohol and
drug use (16), non-racial intergroup behaviour (15), gender and sexual orientation
(15), close relationships (12), and political preferences (11), atotal of 184 research
studies in 122 research documents. The main question was, “Does IAT successfully

predict social behaviour and judgment?”

The four major findings were:

1. Inall ninedomains, IATs predicted social behaviour and judgment.

2. Both implicit and explicit measures independently predicted behaviour. This
suggestsincremental validity of the IATSs.

3. Implicit-explicit correlations were highest in the domains, consumer and
political preference.

4. In sociadly sensitive domains (e.g. racia), implicit-explicit correlations were

weak; implicit measures predicted behaviour better than explicit measures.
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These findings indicate the utility of IATs in real world research to study sociad
cognition; i.e. of immense value in assessing socially sensitive constructs, where

social desirability can obscure a person's actual tendency (Greenwald et al., 2009)

3.3.3INTERNAL VALIDITY
Internal validity addresses the possibility of IAT procedures generating

effects due to variables other than category variations.

FAMILIARITY
Familiarity was found not to be a substantial source of artifact, so long as
stimuli used to represent an IAT category were not entirely unfamiliar, such as

nonsense strings (Brendl, Markman, & Messner, 2001).

ORDER OF COMBINED TASKS

he first IAT publication (Greenwald et a., 1998) observed that, other things
being equal, strengths of associations used in the first of the IAT's two combined
tasks appeared to be stronger than those used in the second. This finding was
subsequently observed in numerous other studies using the procedure of
counterbalancing order of presentation of the two combined tasks. Nosek,
Greenwald, & Bangji (2005) showed the possibility of reducing this order effect by
increasing the amount of practice on the 5th of the 7 blocks of the standard IAT

procedure (section 3.1) .

PREVIOUSEXPERIENCE WITH THE IAT
Greenwald, Nosek, & Bangji (2003) reported that magnitude of IAT effects
was slightly reduced for subjects with prior IAT experience. No interpretation of this

has yet been offered.
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INTER-TRIAL INTERVAL DURATION
Greenwald et al. (1998, Experiment 1) reported that interval between
successive AT trids, in the range 100 — 700 ms has virtually no influence on effect

magnitudes.

ASSIGNMENT OF CATEGORIESTO RIGHT OR LEFT KEY

Some have opined that the pleasant category assigned to the left or the right
side, would influence the measured association strengths. Greenwald et al. (1998)
have found no effect of assigning pleasant and unpleasant categories to the right or

|eft side.

HANDEDNESS
Greenwald & Nosek (2001) reported no effectson IAT scores of subject self-

reported handedness in a large web-based data collection.

SYSTEMATIC METHOD VARIANCE AND TASK-SWITCHING

This category includes roles of task-switching, cognitive fluency, and age on
IAT measures. Cognitive fluency and age are both associated with general slowing
of response, which tends to increase latency difference effects (and therefore IAT
measures). Effects of cognitive fluency and age on IAT measures are handled to a
large extent using the IAT's improved scoring agorithm for the IAT (Greenwald,
Nosek, & Bangji, 2003). Task switching is a concept according to which when anew
trial is presented with a different mapping of target and attribute categories thereis a
change in response criteria, and this influences the IAT effect. The association
strengths measured by the IAT reduce task-switching costs when associated

categories share aresponse. It is considered that task switching costs may be integra
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to what is measured by the IAT, rather than being an artifactual contributor to IAT

effects.

FAKEABILITY

Severa studies have examined effects of asking subjects to fake their IAT
performance. Findings reveal that it is difficult to fake IAT performance, although
modest effects of faking have been observed in some studies. Clearly, the best
strategy for faking is to respond slowly in the easier of the two combined tasks

(Steffens, 2004).

STIMULUSITEM (EXEMPLAR) SELECTION

It is possible to influence IAT measures by selecting stimuli in a manner that
it contradicts the expected valence of the category labels. Govan and Williams
(2004) showed that category exemplars of flowers and insects could be varied by
identifying liked insects (e.g., butterfly, firefly, grasshopper) and disliked flowers
(some of which were not exactly flowers - e.g., poison ivy, nettles, weed). Hence it
IS very essential to select stimuli which uniformly match with each other with
respect to valence mapping with the category labels. De Houwer (2001) showed that
the IAT tolerated variance in an irrelevant attribute (valence) that was allowed to
vary when subjects were asked to classify names as British (e.g., Princess Diana, the
Queen Mother, and two mass murderers) and foreign (e.g., Einstein, Gandhi, Hitler,

and Saddam Hussein).

3.34 STATISTICAL CONCLUSION VALIDITY
Major questions asked in establishing statistical validity concern the numbers
of IAT measures being interpreted: Is this being done appropriately? One was

whether the zero point and units of IAT measures are meaningful. Another: the
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meaningfulness of an IAT measure's zero point. It is showed that these issues bear
little relation to construct validity and internal validity (Greenwald, Rudman, Nosek,

& Zayas, 2006).

3.4 SCORING OF IAT

IAT psychometrics have witnessed great streamlining. The latest algorithm
provided by the authors Greenwald et al. (2003) is now widely used in all studies. A
summary of stepsis as follows (Lane, 2007):

1. Deletetrials greater than 1,000 msec.

2. Délete subjects for whom more than 10% of trials have latency less than 300
mSec.

3. Compute the “inclusive” standard deviation for all trials in Stages 3 and 7,

likewisefor all trialsin Stages 4 and 7.

4. Compute the mean latency for responses for each of Stages 3, 4, and 7.
5. Compute the two mean differences (Mean giage 7 — M€8N gage 3) and (Mean

Stage 7- M €8N siage ).

6. Divide each difference score by its associated “inclusive” standard deviation.
7. D =theequa-weight average of the two resulting ratios.

This reduces the score to a “D value’. Since mean differences are divided by
standard deviations, it is very much like Cohen’s d value. Hence the IAT D isaso a
measure of effect size. However, aminor point of differenceisthat in calculating the
IAT D score, inclusive standard deviation is used; that means standard deviations of
both practice and test trial blocks are used. To distinguish it in the literature, D is

thus represented in both italics and capital.
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Under standing and Interpreting |AT Results

Scientists in the field of IAT prohibit the use of IAT scores to derive
conclusions about ourselves and others, since the literature is evolving and many
conceptual and methodolgoical issues remain to be resolved. Though the literature is
surging, they suggest the field is still in its infancy. Therefore to use the tool as a
standalone for clinical assessment or personnel selection may not be appropriate
(Project Implicit, 2008) However, it can be used to bring awareness about one's own
and others’ likely automatic preferences and stereotypes.
3.5MODELSOF IAT PROCESSING

A few available models explain the processing of IAT. The MODE model is
one of a class of dual process models. MODE is an acronym for Motivation and
Opportunity as Determinants of whether attitude-to-behaviour processes are
primarily spontaneous or deliberative in nature (Fazio & Olson, 2003). Attitudes
exert influences through relatively spontaneous or more deliberative processes.
Given the effortful reflection required for deliberative processing, some motivating
force is necessary to induce individuals to engage in it. Time and resources to
deliberate—what the model refers to as opportunity—also must exist. Many
processes in implicit cognition are not process pure, i.e., both spontaneous and
deliberate components can co-exist. This “mixed” process suggests that both
motivation to engage in the necessary cognitive task, and opportunities should be
available to do so (Gawronski & Payne, 2010).

Dual process theories, generally divide social cognitive processes into
effortless, automatic processes, versus effortful, controlled processes. Smith and
DeCoster’s review article (2000) reconceptualised this approach, showing that it can

be used to evaluate general sets of processes underlying a many phenomena.
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Strack and Deutsch (2004) proposed their ‘reflective-impulsive’ model,
distinguishing associative from propositional processes. Associative processes need
activation of associations in memory, guided by principles of similarity and
spatiotemporal contiguity. Propositional processes involve information activated by
associations, which depends on syllogistic principles of logical consistency. The
difference between these two kinds of process lies in the role of subjective truth or
accuracy. Activation of associations is assumed to occur independently of whether
such associations are considered accurate or inaccurate; propositional processes are
inherently concerned with validation of activated information. Direct self-report
measures assess subjective validity of propositional statements about some state of
affairs (e.g., “How much do you agree with the statement . . . ), whereas indirect
measures assess activation i.e. momentary accessibility of associations, independent
of whether they are considered accurate or inaccurate (Gawronski & Payne, 2010).
Process Dissociation M odel (PD):

This model was originally developed to separate implicit and explicit
memory processes. In 2001, Payne used it in priming tasks with social cognition
where automatic processes are thought to drive behaviour only when control over
behaviour fails (Jacoby, 1991). In contrast, Lindsay and Jacoby (1994) suggest that
automatic processes are dominant, and that controlled processes only drive

behaviour in their absence.

Another model is the Quad model (Conrey, Sherman, Gawronski,
Hugenberg, & Groom, 2005). Whereas PD variants assume that either controlled or
automatic processing is dominant whenever they conflict, the Quad model assumes
that either kind of process can be dominant. The Quad model adds a third parameter

that reflects whether automatic or controlled processes “win” when they are in
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conflict and a fourth parameter for guessing biases. These models are all
multinomial models, which describe a variety of unobserved processes as
probabilities. Multinomial models are weaker towards temporal order, as they do not
differentiate between processes that occur relatively early or late. However, Klauer,
Voss, Schmitz, and Teige Mocigemba (2007) proposed a diffusion model that

incorporates both accuracy (as with multinomial models) and also reaction times.

Indirect measures sometimes reflect controlled processes. When a person is
tired, distracted, or rushed, their responses are more likely to based on automatic
impulses than when they are energetic, focused, and unhurried (Strack & Deutsch,

2004).

Neuroscience of Implicit Social cognition:

Some of the brain areas involved in implicit social cognition are: Amygdala
— sengitive to explicit and implicit evaluative processes, Anterior cingulate cortex —
reflects greater response conflict; prefrontal cortex — shows greater activity in
situations requiring behavioural control; temporoparietal attention networks — reflect
sensitivity of implicit and explicit categorization processes and greater attention to
negative and socia stimuli (Gawronski & Payne, 2010). Vanman et al. (1997) used
facial electromyography (EMG) as a method of evaluating implicit socia cognition,
when examining racia prejudice. Phelps et a. (2000) and Hart et a. (2000) both
examined amygdala activation as an indicant of racial evaluation using functional
magnetic resonance imaging (fMRI). Eyeblink startle response to black versus white
faces has aso been utilized in this way (Phelps et a. 2000, Amodio et a. 2002).
Cardiovascular reactivity indicating challenge versus threat have been employed to
examine responses to interaction with blacks and other stigmatized individuals

(Blascovich et a. 2001). In addition, Cacioppo et al. (1993) employed event-related
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brain potentials as an on-line measure of categorization of stimuli as positive or
negative (Ito & Cacioppo 2000).
3.6 MODERATORSOF IMPLICIT-EXPLICIT CORRELATION

In an important article, Nosek (2005) identified four moderators mediating
relationships between implicit and explicit evaluation: self-presentation, evaluative
strength, dimensionality, and distinctiveness. To the already known self-presentation
and evaluative strength (Karpinski, Steinman, & Hilton, 2005; Schuette & Fazio,
1995), he added two more: dimensionality (extent to which target objects conform to
a simple, bipolar structure) and distinctiveness (extent to which one’s evaluation is
perceived to differ from cultural norms).
Self-Presentation

Self-presentation is defined as the tendency to alter aresponse for personal or
social purposes (Nosek, 2005). According to Greenwald and Bangji (1995) implicit
preferences are ones that participants are unwilling or unable to report. Self-
presentation can be socially deceptive or genuine. Implicit measures may withstand
faking, whereas explicit measures do not (Kim, 2003). Higher implicit—explicit
congruence is thus expected when self-presentation factors are weak, while lower
congruence is expected when self-presentation factors are strong.
Evaluative Strength

Distinguishing features of strong evaluations are: persistence, resistance to
change, facilitation of information processing, and strongly predictive behaviour
Strong evaluations are more stable and consequential than weak ones Various
features of strength are importance, elaboration, knowledge or familiarity, frequency
of thought, stability, extremity, and ambivalence. Evaluations that are personaly

important, highly familiar, frequently thought about, stable, extreme, and
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unambivaent are thought to evoke higher implicit-explicit congruence than those
that are unimportant, unfamiliar, infrequently thought about, unstable, insignificant,
or ambivalent (Krosnick, Boninger, Chuang, Berent, & Carnot, 1993).
Dimensionality

Bipolar structure is suspected to have cognitive benefits and easier automatic
evaluation. Certain evaluations may considered to have bipolar continuums, i.e. with
opposite polarity like good-bad; vegetarian-non-vegetarian, etc. Unipolar constructs
give less reliable attitudes, or are more malleable to situational influences owing to
poor mental representation (Nosek, 2005).

Distinctiveness

Distinctiveness is defined as the magnitude of the discrepancy between one’s
own evauations and percelved norms. Higher vaues indicate greater perceived
discrepancy from the norm, suggesting a perception that others feel differently
(Nosek, 2005). High I-E correspondence suggests that introspection is similar to an
indirectly revealed association between the objects and evaluations.

Accurately reporting an evaluation depends on two things: knowing one’s
feelings, and knowing how to accurately characterize one’s feelings on a scale. Self-
report ratings accurately reflect internal experience, rather than response biases or
random errors, only when one can accurate report one’s feelings. Implicit-explicit
relationship would increase as this efficiency in accurate self-report increase.

To study multiple moderators simultaneously, multilevel modelling
procedures are used (Nosek, 2005). This rigorous statistical approach gives greater

freedom of analysis and interpretation.
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3.7 PERSONALITY STUDIESUSING IAT

Schmukle, Back, and Egloff (2008) used Implicit Association Tests to
validate the Big Five Personality constructs. Their two studies (N=106, and N=92),
used confirmatory factor analyses to validate the five factor model. Internal
consistencies for IAT measures were satisfactory. Correlations with explicit
measures were small, achieving statistical significance only for Extroversion and
Conscientiousness. However, they confirmed that the patterns of means and factor
inter-correlations were similar for implicit and explicit personality measures. In their
study, the five IATs used had the following pairs of category labels. extroversion vs.
introversion, anxiety vs. camness, agreeableness vs. disagreeableness,
conscientiousness vs. carelessness, and openness vs. narrow-mindedness. From this
study, they suggest that Implicit measures of the Big Five construct constitute a

partialy valid tool.

In another similar study (N=84), Grumm, and Collani (2007) examined the
use of the implicit association test for implicit evaluation of the Five-Factor model
of personality. For explicit evaluation, NEO-FFI30 was used. They used factor
analyses for establishing validity and found that the implicit IATs had satisfactory
validity and acceptable internal consistencies. In the same paper, they aso reported
their study of overlap of the persondity-IATs with implicit self-esteem.

Extroversion and Neuroticism-IAT correlated moderately with self-esteem-1AT.

IATs are also used in other domains of personality research. In a study (N= 139),
Asendorpf, Banse, and Mucke (2002), showed that shyness (a self-concept of
personality) could be implicitly assessed and unique variances could be explained
controlling for the influence of socia desirability. The IAT correlated moderately

with explicit self-ratings, uniquely predicting spontaneous (but not controlled) shy
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behaviour. Explicit ratings on the other hand uniquely predicted controlled (but not

spontaneous) shy behaviour. This the authors call “double dissociation’.

Another very interesting study made a crucial link between implicit measures
and genetic influences. Certain relationships were shown between self-reported
personality traits and specific variations in genes influencing serotonergic and
dopaminergic pathways. This study on 96 women set out to identify potential
genetic effects on personality-related associations measured by the IAT. They found
that the 5-HTTLPR was linked to the anxiety IAT, whereas the DAT 3-’VNTR was
associated with performance in the agentic-extraversion IAT. These findings pave
the way for new areas of exploration at the interface of biological science and
psychology. It is a good example of the versdtility of the IAT tool for research

(Osinsky et dl., 2010).

Table 4, summarizes some of the most important IAT studies of personality.

Most such personality studies have low implicit-explicit correlation. Hence similar

results may also be expected for Guna-1AT, as was found to be the case.
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Review of Scientific Literature

Footnotes of table 4:

N= Sample size; ICC = IAT- criterion average effect size (r) for sample; N IAT =
number of distinct Implicit Association Test (IAT) measures in independent sample;
IAT type = classification of IAT measures as attitude, belief, self-concept or self-
esteem (“self”); ECC = self-report- criterion average effect size (r) for sample; N
expl = number of distinct self-report (explicit) measures in independent sample; expl
type = same asfor IAT typeis applied to self-report (explicit) measures; IEC = IAT-

explicit correlation average effect size (r) for sample (Greenwald et al., 2009).

The structure of the IAT followed in our study was similar to that of
Bluemke and Friese (2008), multiple single target IAT. Our study also had three
concepts instead of five. Further the order of stimulus category was kept constant
just changing the individual stimulus for each subject, in order to take care of task
switching variance across subjects (Matthias Blimke, personal communication,

March 20, 2012).

3.8 INFLUENCING ROLE OF SOCIAL DESIRABILITY

While an earlier study showed that socia desirability had only little influence
on the higher order personality factor structures (Ellingson, Smith & Sackett), it is
worth investigating situations under which social desirability obtains more
prominence. In personality psychology research, social desirability scales are usually
administered to see if both these measures correlate well. Kam (2013) has shown
that while analyzing data to assess possible influences of social desirability in
personality assessment, social desirability scale should be used as a continuous
variable rather than dichotomizing it. Self-deception scores were found to detect

item social desirability better than impression management scores (Paulhus, 1992).
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In a meta-analytic study, Ones et al. claimed that social desirability may not
be as serious an issue as anticipated earlier. They showed that only two of the Big
Five domains, emotional stability and conscientiousness, had positive correlation
with socia desirability scores. Further social desirability does not act as a predictor,
moderator, or suppressor for the criterion for job selection. These meta-analytic
findings do not remove the possibility of obscuring true scores in explicit test
measures, however. Hence to study individual differences, it would be ill
appropriate to know various modes of socia desirability. Dodg (2012) has
reinforced that there are two ways to be socially desirable: egoistic expression,
versus moralistic expression. In our current study, this distinction offers a lot of

insights.

3.9 CONCLUSION

Scientific literature related to personality domain using IAT tools was
reviewed. It was seen that in general there is low implicit-explicit correlation for
personality domains. Design for the current study was also derived from relevant

studies by consulting expertsin the field.
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Aim and Objectives

4.0 AIM AND OBJECTIVES

4.1 AIM
To investigate the implicit and explicit expressions of gumnas using the

Implicit Association Test (IAT) and explicit measuresin yoga students.

4.2 OBJECTIVES
Language |AT Study
1) To find influence of language on IAT scores in Indian population.

2) To find culture specific determinants of IAT scores.

Guna -IAT (G-1AT) Study

3) To develop an implicit tool to assess a person’'s implicit gunas

4) To evaluate convergent and discriminant validity of G-IAT

5) To evaluate internal consistencies of implicit and explicit measures
6) To find out test-retest reliability of G-1IAT

7) Tofind out overall implicit-explicit congruence

8) To evaluate the influence of socia desirability factor

Personalized Guna - |AT (PG-IAT) Study

9) Tofind if PG-IAT influences implicit-explicit correlation pattern

10) Tofind if the validity of the G-1AT can beimproved by personalizing the G-1AT
Yoga- |AT Study

11) To assessimplicit preference of students of yoga courses towards yoga.

12) To correlate implicit and explicit measures of preferences towards yoga.

13) To extend the application of IAT in yoga research to assess preference towards

yoga.

69



Aim and Objectives

4.3 RESEARCH QUESTIONS

1) Can we administer the IAT in English to Indian populations?

2) Can we develop an implicit tool to assess gunas and estimate self-presentation
biasinvolved in self-report of gunas?

3) Can we develop an implicit tool to assess a person's implicit preference towards
yoga?

4.4 RESEARCH HYPOTHESES

Hal: Does the administration of IAT in native language favor subjects in Indian
popul ations?

Ha2: Implicit correlation trend is similar to that of explicit correlation trend, in the
three guna domains.

H.3: There would be at least moderate test-retest reliability after 15-days and

comparatively litter lower after 30-days retest.

Hs4: Social desirability would have significant influence on implicit-explicit

congruence.

Ha5: YogalAT would show moderate Implicit preference towards yoga in a yoga

popul ation.

45NULL HYPOTHESES

Hola: There is no difference in IAT D scores across three modes (section 5.3.1, p-
23) of IATSs.
Holb: Thereisno differencein IAT mean latencies across three modes of 1ATS.

Holc: Thereisno differencein IAT mean error rates across three modes of 1ATS.
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Aim and Objectives

Ho2a: Pearson correlation between implicit satva and explicit satva is zero.

Ho2b: Pearson correlation between implicit rajas and explicit rajasis zero.

Ho2c: Pearson correlation between implicit tamas and explicit tamasis zero.

Ho2d: Pearson correlation between explicit satva and explicit rajasis zero.

Ho2e: Pearson correlation between explicit satva and explicit tamasis zero.

Ho2f: Pearson correlation between explicit rajas and explicit tamas is zero.

Ho20: Pearson correlation between implicit satva and implicit rajasis zero.

Ho2h: Pearson correlation between implicit satva and implicit tamasis zero.

Ho2i: Pearson correlation between implicit rajas and implicit tamasis zero.

Ho3: Test-retest reliabilities after 15 days and 30 days will be equal.

Hod4: Pearson correlation between implicit and explicit measures with socidl
desirability scoresis zero.

Ho5: Pearson correlation between Implicit and explicit measures of attitude towards

yogais zero.
4.6 STUDY RATIONALE

Explicit evaluation of gunas is done using self-report questionnaires. Threats

involved are self-presentation biases. As implicit measures are based on automatic

preferences which are less subject to self-presentation biases, implicit evaluation

may complement the explicit evaluation. Hence to assess a person's gumnas

comprehensively we may need both implicit and explicit tools.
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4.7 OPERATIONAL DEFINITION

We operationally define the following terms:

Implicit Satva: The strength of association as assessed by the Guna- Implicit
Association Test (G-1AT) using the words, charity, forgive, purity, compassion, and

simplicity.

Implicit Rajas. The strength of association as assessed by the Guna- Implicit
Association Test (G-IAT) using the words, pride, passion, ambition, attachment, and

anxiety.

Implicit Rajas: The strength of association as assessed by the Guna- Implicit

Association Test (G-1AT) using the words, delay, dull, sleepy, confusion, and lazy.

Explicit Satva: Satva score as measured using the Vedic Personality Inventory, VPI.

Explicit Rajas: Rajas score as measured using the Vedic Personality Inventory, VPI.

Explicit Tamas. Tamas score as measured using the Vedic Personality Inventory,

VPI.
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Methods

5.0 METHODS

5.1 SUBJECTS:
5.1.1 Language |AT Study

Fifty four bilinguals attending university in southern India, with the
following demographic details participated in the study. They were matched for
gender, education level (undergraduate or postgraduate), native language (Hindi or

Kannada).

Table 1. Demographic details of subjects

Age Mean = 23.33 Range = 18-41 years
Gender Mae=28 Female = 26
Education uG=28 PG = 26

Native language | Hindi =29 Kannada = 25

5.1.2 Guna-| AT Study

We had chosen a group of students studying in a Yoga University, in
Bangalore. 90 (43 male), mean age 27.9 years. Subjects from undergraduate and
postgraduate courses were selected. The inclusion criteria were both gender, normal
or corrected to norma vision, healthy volunteers, and exclusion criteria were any

chronic ailments and unwilling to participate in the research.

5.1.3 Personalized Guna-1AT Study

Subjects were from five different batches of one month short term course at
the Yoga University. Totally 77 students were assessed (32 males and 27 females),

mean age 30.23 + 11.31.
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Methods

5.1.4Yoga-lAT Study

The study was conducted in a Yoga University, in southern India. It was
conducted over a period of seven months (August 2012 to February 2013) and five
independent samples were taken. The samples constituted of students of both long
and short term yoga courses. The total sample size was 79 (27 males) with mean age
27.17 £ 7.14 (n=48, as the age and explicit preference were not obtained in one of
the batches of 21 subjects), and range (18-47 years). We present the results

combining data of all the five independent samples.

52 ETHICAL CONSIDERATIONS
The Ingtitutional Ethics Committee had reviewed and approved the study
(Appendix-1, p.142). Informed consent was presented during briefing session and

those who had given their voluntary consents were considered in the studies.

5.3 DESIGN:

5.3.1 Language | AT Study

It is a one-time assessment with matched design (matched for gender,
education, and language). The traditional flower-insect IATs were presented to the
subjects in three modes, in English, native language, and picture. The order in which
the three IATs were presented (six orders for three IATs) was randomized using the
lottery method. As the subjects arrived at the lab, they were briefed about the
experiment and were asked to choose their random order. All assessments were done
in a batch of four to six subjects. Other factors considered, included medium of
instruction at school (medium), two levels English, and native language; and
frequency of usage of the latter compared to English (frequency), with three levels,

more, less and equally frequently.
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Methods

5.3.2 Guna-I AT Study

One-time assessment of both implicit and explicit measures. Hence it is

basicaly a survey design. The Guna-Implicit Association Test (G-IAT) was used.

The structure of the G-1AT is graphically presented in the appendix 3 (p. 157). There
are seven blocks. The first block is the target discrimination, in which words related
to the categories Me and Others have to be categorized. There are 20 trails in this
block. In al the remaining blocks, there are 70 trails. The second block consists of a

combined task in which either Me or Others category will be paired with one of the

gunas, i.e., satva, rajas, or tamas. In the next block the same guna will be paired

with the opposite target, i.e., Others or Me. Similarly the six combined blocks are
completed. For explicit evaluation, self-rating likert scale, Vedic personality
inventory, forgiveness scale, satisfaction with life scale, trait anxiety scale, active
procrastination scale, etc. were used, along with general demographic details. All the
subject had taken the tests in the same order, i.e, first implicit measure and then
explicit measures. For G-IAT, five words were chosen for each gunas. One arbitrary
random order was selected and al the subjects were given the same order but with
different stimuli. Thiswill help to control the task switching variance across subjects
(Matthias Blimke, personal communication, March 20, 2012). The words to be
shown were selected by areferee process. A list of words was compiled and sent to
four reviewers to rate each word according to their relevance and strength (Appendix

6, p. 181). Rating scores of various reviewers were collected and after careful

review, five words for each gunas were selected by considering factors like ease of

recognition, familiarity among yoga students, and word length.
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For finding test-retest reliability, only G-IAT was administered after a gap of
17 days and 30 days. For this the subjects were either asked to come after 17 days or
30 days according to their choice. Retest assessment was optional and those who
desired to come were included for retest study. 38 participated in 17-day retest and

23 after 30-day retest.

5.3.3 Personalized Guna-1AT Study

The design, the inclusion and exclusion criteria were the same as in the G-
IAT study. However, in this study, only a limited number of assessment tools were

used as the major object was to extend the validity of the G-1AT.

5.3.4Yoga-lAT Study
Onetime assessment without a comparison group. It is basically a survey

design using correlation approach.

5.4 ASSESSMENT TOOLS

5.4.1 Language |AT Study

Flower-insect IATSs, and explicit likert scale rating for reporting explicit preferences.

5.4.2 Guna-| AT Study

All the tests including questionnaires and demography data sheet were
administered through the stimulus presentation software, INQUISIT, version 3.0.
SC-IAT: In the family of IATSs, the SC-IAT is atest which assesses a single target
instead of the two targets usual in bipolar IAT. These too have been employed
equally effectively in various studies and have acceptable validity and reliability
(Karpinski & Steinman, 2006; Bluemke & Friese, 2008). The choice of words for

this test was done based on reviewer's selection. The following were the satva
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words: serenity, humility, gratitude, contentment, forgive, charity, simplicity, purity,
compassion, dispassion, happy, peace, cam, and service. The following were the
rgjas words. attachment, restless, passion, anxiety, greedy, impatience, jealousy,
pride, anger , dynamic, envy, worry, and ambition. The following were the tamas
words: tired, laziness, confusion, indecision, ignorance, inertia, forget, sleepy,
drowsy, dull, delusion, arrogant, depression, careless, and delay.

Vedic Personality Inventory (VPI): It was developed by David Wolf (1999). It has

77 items and is used for assessing three gunas, satva , rajas, and tamas. It was

developed on awestern population. Perhaps thisis the only reported questionnaire to

assess gunas for which construct validity has been established using, statistically

rigorous, factor analysis method. The satva subscale (15 items) has an alpha of .93,
rajas subscale (19 items) had an alpha of .94, and tamas subscale (22 items) had an
alpha of .94. The inventory is based on a 7-point likert scale. Scores are calculated
for each of the sub-domain as well asfor al the three domains together.

Heartland Forgiveness Scale (HFS): It isan 18-items questionnaire, used to
measure a person's tendency to forgive self, others, and situation (Thompson et al.,
2005). It isused to correlate with Satva domain of VPI questionnaire. It has three
subscales: self-forgiveness, forgiving others and forgiving situations. Each of the
subscales of this questionnaire has 6 questions which is answered based on the 7
point likert scale (1 completely disagree to 7 completely agree). Cronbach’s Alpha
ranges from 0.76 to 0.83.

Satisfaction With Life Scale (SWLS): The SWLS is a short 5-item instrument
designed to measure global cognitive judgments of satisfaction in a person's life
(Diener, Emmons, Larsen, & Griffin, 1987). This is used to see any positive

correlation with implicit and explicit satva. Alpha was .87 for a sample of 176

77



Methods

undergraduates. It is a 7-point likert scale, with choices ranging from strongly
disagree (1) to strongly agree (7), and with score ranging from 5 to 35.

State and Trait Anxiety Inventory (STAI): STAI is a well known instrument to
assess anxiety (Spielberger, et a., 1983). In this study, only trait anxiety (20 items)
was used as IAT is believed to assess strong associations in our cognitive system.
This is expected to correlate with ragjas of implicit and explicit measures. Alpha for
STAI was found to be .89. Average test-retest reliability was .88 (Barnes, Harp, &
Jung, 2002).

Active Procrastination Scale (APS): This 16 item, 4-point likert scale was used to
correlate with tamas. It has an apha of .80 (Choi & Moran, 2009). It has four
domains. outcome satisfaction, preference for pressure, Intentional decision, and
ability to meet deadlines.

Feeling Thermometer (FT): In this the subject will be asked to rate their perception
of guna about themselves. Its three 7 point scales indicate how much they feel
sattvic, rajasic and tamasic.

Marlow-Crowne Social Desirability Scale (M-C SDS): The M-C SDS (Crowne &
Marlowe, 1960) is a 33-item true/false measure that assesses response bias (i.e., the
degree to which individuals attempt to present themselves in a favourable light).
Scores range from 0 to 33, with higher scores reflecting a greater degree of socially
desirable responding. Test scores are high on both internal consistency (a = .88) and
test-retest reliability (r = .89) (Crowne & Marlowe, 1970).

5.4.3 Personalized Gunas-1AT Study

All the tests including questionnaires and demography data sheet were

administered through the stimulus presentation software, INQUISIT, version 3.0.
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5.4.4Yoga-lAT Study

The subjects took the Y-IAT and later an explicit rating scale to rate their preference
towards yoga on a 7- point likert scale (very strongly dislike, strongly didlike,
neutral, strongly like, very strongly like; -2 to +2). The order of taking congruent
and incongruent tasks in the Y-IAT was balanced across the subjects (Greenwald et
al., 2003). The whole test session lasted for about five to ten minutes.

Inthe Y-IAT, aseries of words related to yoga were shown to subjects on the

computer screen. The target words, related to yoga were: yama, niyama, asana,
pranayama, pratyahara, dharana, dhyana, and samadhi. Attribute category words

were, for "Good" category: Good, Superb, Pleasure, Beautiful, Joyful, Glorious,
Lovely, and Wonderful; and for "Bad" category: Hurt, Sorrow, Painful, Poison,
Accident, Fearful, Bad, and Dirty. Selection of these words related to yoga category

was based on the assumption that any student of yoga course would know these

eight fundamental words from the Patafijali’s Yoga Siitras.

5.5 SAMPLE SIZE CALCULATION
The results of previous studies using IAT as a tool in personality research

suggest that the implicit-explicit correlation is weak to moderate. No earlier work
has been done earlier in gunas, we assume, based on the given yoga population
being conservative, moderate strength of implicit-explicit correlation (Cohen's d =
0.3) (Cohen, 1988). Hence the sample size was calculated taking effect size = 0.3,

fixing a = .05, and power = .80. The calculated sample size was 84 for a two tailed

condition. We therefore took a sample of 90 subjects for the study.
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Data Extraction and Analysis

6.0 DATA EXTRACTION AND ANALYSIS

6.1 DATA COLLECTION

The data were collected using computers. Inquisit stimulus presentation
software was utilized for al tests including informed consent, questionnaires, and
demography data sheet. IATs were administered through the stimulus presentation

software, INQUISIT, version 3.0.

6.2 DATA SCORING

The Inquisit program automatically generates and stores subjects' responses
in adatafile, with extension ".dat". IAT scoring was done using the improved scoring
algorithm (Greenwald et al., 2003). For scoring the questionnaires, scoring scripts
were written in R. Demographic details were extracted directly from the Inquisit

output file.

6.3 DATA ANALYSIS

R statistical package (R Development Core Team, 2012) and its linear mixed
effects model analysis package, nime (Pinheiro et a., 2012) were used to anayse
repeated measures data. For other tests, correlation and regression procedures were
used. For data visualization and generating figures, ggplot2, manipulate, and aded
packages were used. For validity and reliability psych and psychometric packages
were used. Correlation and regression procedures were used for statistical analyses

for which car package was used.
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Results

/ORESULTS

7.1 LANGUAGE IAT STUDY

IAT scoring was performed using the improved scoring algorithm
(Greenwald et al., 2003). D scores corresponding to mean error rate greater than
20% were discarded (Risch, et a., 2010) while missing scores were considered
missing at random. However, if in the three IATs only one had an error rate greater
than 20%, all three were retained. After treating outliers in this manner, it became an
unbalance design (n=49) with missing values. Use of alinear mixed effects model to
analyse repeated measures with missing values and unbalanced design is highly
recommended (Locker, Hoffman, & Bovaird, 2007; Keselman, Algina, &
Kowalchuk, 2001). Hence, for analyss we used R datistical package (R
Development Core Team, 2012) and its linear mixed effects model anaysis package,
nime (Pinheiro et al., 2012). The outcome variable was D score. Fixed effect
variables were IAT type (native, English, and picture), frequency (more, less, and
equal), medium (native and English), and order (six levels). The subject was a
random effect variable. Baseline model was constructed using subject as random
factor, and intercept. IAT type was then added to the model to find the effect of IAT

type on D score. The overall model can be described using the following equation 1:

Fixed factors Random factor

Orthogonal contrasts were coded to assess differences between D scores for: picture
versus word, and native versus English IATs. Frequency and medium, with their

interaction terms, were added separately. The mean (SD) IAT D score for native
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IAT was 0.59 (0.34), for English IAT 0.54 (0.33) and for picture IAT 0.47 (.34), as

shown in figure 3 (p. 84).

Results found that, of the predicted factors, IAT type, frequency, medium, or

order, none were significant, except picture versus word IAT D score - just

significant, b = 0.03, t(93) = 1.99, p < .049. Nor were there any significant

interaction effects (Table 6).

Table 6: Estimates of Fixed Effects Results with IAT D Score as Outcome

Variable
Study 1 (n=49)
Estimate Std. Error | t value (df) | pvalue

Baseline (Intercept) 0.737 0.037 14.797 (97) | <.001
Model 1 | (Intercept) 0.737 0.037 14.477 (93) | <.001
IAT type

WordvsPicture 0.032 0.017 1.987 (93) .049

NativevsEnglish 0.027 0.028 0.947 (93) | .347
Model 2 (Intercept) 0.782 0.074 10.779 (89) | <.001
IAT type WordvsPicture 0.028 0.023 1.217 (89) 227

NativevsEnglish -0.020 0.041 -0.480(89) | .732
Frequency | Frequencyless -0.101 0.124 -0.810 (47) | .422

Frequencymore -0.087 0.079 -1.083 (47) | .287
IAT type x | WordvsPic xFrequencyLess | -0.003 0.070 -0.071(89) | .972
Frequency

NatvsEngxFrequencyLess | -0.081 0.087 -0.930(89) | .377

WordvsPicxFrequencyMore | 0.012 0.034 0.379 (89) 713

NatvsEngxFrequencyMore | 0.133 0.079 2.274 (89) 027
Mode 3 (Intercept) 0.772 0.074 8.738 (91) <.001
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IAT type WordvsPicture 0.014 0.028 0.497 (91) 721
NativevsEnglish 0.030 0.048 0.722 (91) 737
Medium MediumNative -0.040 0.079 -0.704 (47) | 717
IAT type x | WordvsPicxMediumNative | 0.027 0.034 0.797 (91) 428
Medium
NatvsEngxM ediumNative -0.007 0.070 -0.092 (91) | .927
Model 4 (Intercept) 0.477 0.097 4.921 (93) <.001
IAT type WordvsPicture 0.032 0.017 1.973 (93) 073
NativevsEnglish 0.027 0.029 0.973(93) |.343
Order OrderEPN 0.049 0.130 0.373 (42) 711
OrderNEP 0.077 0.140 0479 (42) |.742
OrderNPE 0.198 0.127 1.772 (42) 123
OrderPEN 0.010 0.130 0.074 (42) 942
OrderPNE 0.078 0.124 0.749 (42) | .787
significance: p< .05

These results suggest that, contrary to our hypothesis, language does not influence D

score significantly, however the hypothesized trend was observed. To explore for

further possible effects, which we felt must be present, we then performed an

exploratory analysis, changing the model's outcome variable, first, to mean error

percentage, and, second, to mean response latency.

The first (mean error percentage) gave results with significant main effects.

Orthogonal contrasts revedled a significant difference, for native versus English

IAT, b = -1.64, at (97) = -3.55, p < .001. There was an interaction between IAT type

and medium, b = -1.53, t(95) = -3.23, p = .002. Subjects who had studied in native

medium made more errors in English IAT and less errors in native IAT than those

who had studied in English medium. It is shown in Figure 4 (p. 84).
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Results

For the second (mean response latency), IAT type - frequency interaction
was just significant, b = -64.67, t(93) = -1.99, p = .049. Subjects who used their
native language more frequently took less time in native language IAT than in
English, while those who had used it less frequently took more time in native IAT
than English IAT, as shown in Figure 5 (p. 86). IAT type - medium interaction was
significant, b = -79.40, t(95) = -3.64, p < .001. Native medium participants took
longer time in English IAT and English medium participants took longer time in

native IAT, as shown in Figure 6 (p. 86).

No significant main effects or interactions were observed for order of IAT.

Hence the results were not influenced by different IAT orders.

These results replicated error and latency trends from a non- randomized
pilot study, in which small sample size only yielded trends rather than statistical
significance. The results are tabulated in Table 7 (p. 87). Here the order of the IAT
was not considered and the subjects were not assigned randomly, rather they took

the tests as they came to the lab for testing.
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Results

7.2 GUNA-IAT STUDY

Scheme of analysisof Guna-1AT data:

The following steps were followed in the analysis of Guna-1AT data.

1) Dataextraction

2) Datatreatment and outliers analysis

3) Exploratory analysis with data visualization

4) Statistical analyses

5) Post-hoc power analysis
1) Data extraction

Data collected from subjects were stored as INQUISIT data files. To extract

the G-1AT data, R script was used, following Greenwald’s new guidelines as before
(Greenwald et. a., 2003) (Appendix 4, p. 159). Similarly, for extracting data from
explicit measures and demographic details, R scripts were again written, which aso
took care of reverse scoring, recoding, and scale transformations (Appendix 4). Once
the data had been extracted by the said procedure, a processed raw data sheet,
containing of all the important variables was prepared (Appendix 7, p. 194) and
further analysed using the R package for statistical computing. Integrity of data was
checked by a) manually matching various outputs from different files using the
subject ids, and further cross comparing with the experimenter’s written notes of
subject ids; b) manually checking all variable values for a few randomly selected

subjects.

2) Data treatment and outliersanalysis
The following criteria were used for treatment of outliers: @) Error rate in
IAT > 20%, b) subjects who could not complete the whole test due to technical

problems, as information on all the variables is necessary for complete analysis. )
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those who could not follow the test instruction properly and took the test casually —

aspects observed and recorded by the experimenter while administering the test.

Thefollowing stepswere used to analyse G-1AT data:

i. Removeal eror trials

ii.  Recode latencies <300 msand >3000 ms

iii.  Individualy convert response latencies to Z-Score (To reduce between

subject method variance)

iv.  Omit 1st trial (since deviation islarger; z>1)

V.  Remove subjects with error % >20 in any one of the combined blocks.
Separation of data sets: For calculations of correlations and data visualization, the
main datasets were separated based on positive D scores in the G-1AT for al three
domains. satva, rajas, and tamas. The reason for choosing only positive values of
analysisis asfollows: The scorein the IAT ranges from -2 to +2 through 0. Positive
scores mean, | implicitly evaluate myself to be sativic (having satvic disposition)
compared to others, and negative scores mean, | do not implicitly evaluate myself to
be sativic (having satvic disposition) compared to others. Hence positive and
negative scores cannot meaningfully be combined. In this way, six sub datasets were
prepared for further analysis. Wherever, n=77 is specified, the full dataset has been
used, but in other places, only positive D scores were taken for analysis.

3) Exploratory analysiswith data visualization

Triguna is a construct with three domains. The majority of previously
developed questionnaires has treated the three domains as independent. However, it
is more logical to treat the three with a certain degree of mutual overlap. Hence we
used the trilinear plot to depict relationships between satva, rajas, and tamas

simultaneously, using R's 'aded4’ package to generate them. These plots require all
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values to be positive, so in the implicit plot, constants were added to al three
domains, making all values positive. This transformation, causing a systematic error

in the data, does not influence the inter correlation information.

Figures 7a and 7b show explicit and implicit gunas (n=77) (p. 92) They are
trilinear plots which are used to visualise three variables simultaneously. The scatter
plot in the explicit measures (Figure 7a) gives a linear trend. Accumulation of points
is along the higher end of satva, and middle region of rajas and tamas. This means
that overall, the sampleishigh in satva, then followed by rajas and tamas. However,
in the implicit plot (Figure 7b), the points are more scattered but concentrate more at

the high end of rajas, and at moderate satva and tamas.

Thefollowing arethe explicit relationships:

Figures 8a, 8b, and 8c (p.93) exhibit the correlations between explicit satva,
rajas and tamas. Clear linear trends are evident, negative relationships in 8a and 8b,
but positive in 8c, as expected for the explicit measures. The shaded region around
the line (lowess) of regression is 95% confidence interval, which is quite narrow

indicating good datareliability.

Thefollowing aretheimplicit-explicit relationships:
Figures 9a, 9b, and 9c (p.93) show implicit-explicit relationships for each
guna. Since |AT D score is a standardized score, explicit gunas scores have also

been z transformed. Hence both axes are in standardized scales. This transformation
does not change correlation information but improves resolution and aids data
visualization. Here only positive D scores are taken as they correlate better
conceptually with explicit scores. We can also see some kind of non-linear

relationship. No theoretical underpinning for the observed nonlinear relationship has
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been identified, so we further analysed the data using a linear model, reporting all
correlation coefficients accordingly. The wider spread of 95% confidence interval
region reflects lower data reliability than for explicit measures; and also low to
moderate correlation strength. This could however, aso signify non-dependence of
the three constructs implicit scales, a point that merits further experimenta

validation.
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Results

Subgroup analysis:

We also explored the data to identify possible influences from fixed factors
like gender, education, etc. For this purpose, the whole dataset (n=77) was used, as
splitting the data based on these minor sub factors would have led to too few data
points for each sub-analysis and given poor estimates. Here too, explicit scores were

Z transformed.

a) Influence of gender: Figures 10a, 10b, and 10c (p. 95) show the gender wise
implicit-explicit correlation for three gunas. These scatter plots show that gender
does not influence implicit-explicit correlation. However, the observation that, for
femaes in the rajas domain, higher explicit scores correspond to lower implicit
scores, and vice-versa, is of interest. This hints at socia desirability and a need to

project more competitiveness and competency compared to others.

b) Influence of education: Figures 11a, 11b, and 11c (p. 95) show the education
wise implicit-explicit correlation for three gunas. The scatter plots shows that
education does not significantly influence implicit-explicit correlation either.
However, post graduates tended to explicitly evaluate as more satvic, less rajasic

and tamasic compared to undergraduates, possibly due to better knowledge of

triguna.
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Results

c) Influence of Knowledge of Gunas: Figures 12a, 12b, and 12c (p. 96) show the
implicit-explicit correlation for three gunas according to the subjects knowledge of

gunas. The scatter plots suggest that reported knowledge of gunas does not

influence implicit-explicit correlations.

d) Influence of Yearsof Yoga Practice: Figures 13a, 13b, and 13c (p. 96) show the

implicit-explicit correlation for three gunas according to the subjects’ experience of

yoga practice. The above scatter plots suggest that years of yoga practice do not
influence implicit-explicit correlations. But in satva, the implicit-explicit congruence
seems to be considerably higher for people with greater than 3 years of yoga
experience (Figure 13d). Similarly, in tamas, the implicit-explicit congruence seems

to increase in the group of three years-experienced yoga practitioners.

Study of social desirability on implicit and explicit evaluation of gunas:

The green spheres/balls represent low social desirability and the blue
spheres/balls represent high social desirability. In figure 14a (p. 98), both regression
planes are the same and do not distinguish the influence of Socia desirability
factors. However, in the figure 14b (p. 98), there is a neat separation between high
and low socia desirability. This means that the implicit scale yields a resolution of

socia desirability, which would otherwise be difficult to identify empirically.
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Results

In Figures 15a, 15b, and 15c¢ (p. 99), we can see that that influence of social
desirability shows up more on the explicit measure than the implicit measure, shown
by the higher slopes on against the explicit axes, stdsat (15a), stdrg (15b), and

stdtam (15c). This makes it clear that social desirability is an important factor in the

evaluation of gumas and must be incorporated into triguna assessment of

personality.

4) Statistical analyses:

Table 8: Correlation tablefor implicit and explicit scales

Variable | Positive/Negative | r 95% CI t (df) p-value
I-E Satva | Positive 32 | -0.04, 0.60 |1.82(30) |.079
I-E Rajas | Positive -18 |-0.44, 010 |-1.27(47) |.211
|-E Tamas | Positive -09 |-044, 028 | -0.50(28) |.624
I-E Satva | Negative 17 [-013,044 |1.14(43) |.259
I-E Rajas | Negative -04 [-041,034 |-022(26) |.830
|-E Tamas | Negative 29 ]0.00,0.53 2.04 (45) .047

Table 8 above correlation table lists implicit-explicit correlation coefficients
separately for positive and negative values. As mentioned earlier, the positive subset
corresponds well with the theoretical meaning of the scores. So, we will focus on
positive scores for our discussion. The Satva domain seems to have the highest
correlation coefficient (.31), which is a moderate correlation strength. This positive
correlation shows congruence between implicit and explicit scales. However, it is
not seen for rajas and tamas. Further the 95% confidence interval indicates that the
scores on rajas and tamas are less reliable as they change sign. For satva also a

change of sign in 95% CI is observed, however, the lower bound is almost equal to
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zero, and hence can be treated as positive values as well for all practical purposes.

None of these three correlations were significant, may be due to low sample sizes.

Construct Validity:
For the purpose of checking construct validity, convergent and divergent
validities were checked. Various variables used are:
Satva I=Implicit Satva, Rgjas_I=Implicit Rgjas, Tamas_I=Implicit Tamas,
Satva E=EXxplicit Satva, Rgjas_E= Explicit Rajas, Tamas E= Explicit Tamas,
HFS= Heartland Forgiveness Scale
SWLS= Satisfaction With Life Scale
STAI= State and Trait Anxiety Inventory (Spielberg's) (Trait aone was used)
APS= Active Procrastination Scale
SDS= Social desirability scale (Marlow-Crowne Socia Desirability Scale)
Conver gent validity:
For convergent validity, the three domains should correlate positively with
other scales which are of similar nature.

Satva
Table 9: Convergent validity for Satva

satva | | Satva E | HFS SWLS | SDS
Satva_| 1
Satva_E 31 1
HFS 22 .78 1
SWLS .00 55 .68 1
SDS .29 57 49 33 1

For satva, the implicit scores correlate positively with other related explicit measures
like satva domain of VPI, forgiveness scde (HFS). Surprisingly, there was no
correlation found between implicit satva, and wellbeing scale (SWLS). This shows

low to moderate levels of convergent validity for implicit satva.
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Rajas

Table 10: Convergent validity for Rajas
Rajas | | Rajas E | STAl | SDS

Rajas | 1

Rajas E -.18 1

STAI -.30 .66 1

SDS 16 -.60 -.58 1

For rajas, the implicit scores do not correlate positively with explicit scores of the
qunas, and with STAI scores. This shows the poor convergent validity for the
implicit rajas domain.

Tamas

Table 11: Convergent validity for Tamas

Tamas | | Tamas E | APS SDS
Tamas | 1
Tamas E -.09 1
APS 39 -44 1
SDS .28 -.56 52 1

For tamas, the implicit scores do not correlate positively with explicit scores of the

same gunas. However, a positive correlation is observed with active procrastination

scale (APS), which is about nearly moderate strength.

Diver gent validity:
Construct validity is further evaluated by finding divergent validity, in which

the implicit measures should show negative correction with opposite constructs.
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Satva
Table 12: Divergent validity for Satva
Satva | | Rajas E | Tamas E | STAI APS SDS
Satva_| 1
Rajas E | -.39 1
Tamas E -.22 74 1
STAI -.15 .69 .79 1
APS 15 -.51 -.49 -.63 1
SDS .29 -5 -.55 -.62 .60 1

For satva, implicit satva scores negatively correlate with explicit rajas, explicit
tamas, and STAI scores. The correlation ranges from low to moderate strength.

However, no negative correlation is found with APS.

Rajas
Table 13: Divergent validity for Rajas
Rajas | | Satva D | HFS SWLS | SDS
Rajas | 1
Satva D 16 1
HFS 35 .80 1
SWLS .26 48 52 1
SDS 16 .64 54 37 1

Contrary to our expectation/hypothesis, implicit rajas does not negatively correlate
with any of the hypothesised constructs like explicit satva, HFS, and SWLS. This
show no discriminant validity for implicit rajas.

Tamas
Table 14: Divergent validity for Tamas

Tamas | | Satva D | HFS SWLS | SDS
Tamas | 1
Satva D .05 1
HFS -.09 .70 1
SWLS 34 .38 21 1
SDS 28 59 .28 24 1
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For implicit tamas, there is aweak correlation (-.09) with HFS. With SWLS thereis
a positive correlation. This again shows poor and unsatisfactory discriminant

validity for tamas.

Reliability:
Table 15: Test-retest reliability correlation coefficientsfor implicit measures
Implicit domains 17 Days(r) (n=38) 30 Days (r) (n=25)

Satva 73 -.08

Rajas 37 23

Tamas .10 A7

For testing test-retest reliability, the G-IAT was administered to those who
were willing to participate on aretest after about 17 days or a month. For the retest,
38 participated after 17 day retest, 25 for 30 day retest, and 14 could not/did not
prefer to come again. After 17 (mean) day retest, the correlation for satva was found
to be very high (.73) and for rajas and tamas, moderate and low respectively. After
30 day retest, the correlation values obtained are less comprehensible, and seem to
be quite unreliable. The only inference that can be made from the above
observations is that satva alone seems to be stable for a short period of 15 days,
whereas rajas and tamas have lower reliability index. Retest estimates for a 30 day

period would certainly require further experiments to give more reliable results.

Validity and Reliability of explicit measures and implicit G-1AT:
Though finding validity and reliability of explicit measures is not our main
objective in this study, it is useful to assess them to find out the strength of the tools

that we have used, against which we validated our implicit tool.

Regarding validity of explicit measures, it can be seen that, overdl, the

convergent validity is satisfactory, as al correlations have the expected signs, and
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the strength of correlations varies from above average to high. Hence we can say
that the explicit tools used to validate the implicit tools were all valid to a greater
extent, except for SWLS scae for which the convergent validity was found to be

only 0.55.

In assessing the reliability of explicit measures, Cronbach's a was calculated
(Table 16). The results show satisfactory reliability index for al the measures.
Hence we can infer that the reliability of explicit measures used were very good and
poor reliability of implicit scoresis not due to, or not influenced by, the reliability of

explicit measures.

Table 16: Cronbach's a for explicit measures used in this study (n=77)

Tool No. of items a 95% ClI
VPI
Satva 15 .83 77,.88
Rajas 19 .85 .82, .89
Tamas 22 .89 .85, .92
Total 56 .93 91, .95
APS 16 A7 .69, .84
HFS 18 81 .74, .87
MCSDS 33 73 .64, .81
STAI 20 .87 .82, .91
SWLS 5 77 .68, 84

To determine the internal consistency of the implicit measure, G-IAT, the
split-half method was adopted, in which each subject's odd and even trials on the
two combined blocks for each of the gunas were separately calculated. These are
tabulated in Table 17. The internal consistencies of the various measures set limits to

the maximum possible correlation between them. Hence we can find out using the
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internal consistency, what would be the maximum possible implicit-explicit
correlation. The formula applied is vV [omi* Owmz2], where M1 and M2 are two

measures and o is the measure of internal consistency.

Table 17: Internal consistencies of implicit and explicit measures and their

maximum limit (n=77)

Domain Implicit Explicit Max. Achievable
consistency consistency I-E correlation
(G-1AT) (VPI)
Satva .68 .83 75
Rajas .56 .85 .69
Tamas 31 .89 .53

Regression analysisto find the influence of social desirability factor:

Having obtained estimates of validity and reliability, it becomes possible to
propose a correction factor to modify explicit measures based on the two main
determinants, identified in this study, implicit measure and social desirability. We
constructed three regression equations (Egs. 2, 3 & 4), one for each domain of

triguna. Model parameters are presented in Table 12. Though model equations are

constructed for all three guna, we emphasize that it was only possible to achieve

satisfactory validity and reliability for the satva domain and not for rajas and tamas.
Further research is required in this direction.

Equations for the various models are:

Model 1: Prediction of explicit satva using implicit satva, and social desirability.

Satvaespiat = 10.67* Satvaympiat + 1.15* Social Desirability + 21.27 - (2)
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Model 2: Prediction of explicit rajas using implicit rajas, and social desirability.
Rajascypiicit = -2.37* RajaSimpiicit + -0.64* Social Desirability + 41.90 ----- (©))
Model 3: Prediction of explicit tamas using implicit tamas, and social desirability.
Tamaseypiicit = 2.81* Tamasimyiicit + -0.72* Socia Desirability + 38.95 ----- 4

Table 18: Multiple regression for predicting explicit measures, using implicit

measur es and social desirability

AR? B SEB B P
Model 1: 1 0.35
Satva
Constant 21.27 6.88 .004
Satva D 10.67 10.21 0.16 .305
SDS 1.15 0.34 0.52** .002
Model 2:10.36
Rajas
Constant 41.90 2.67 <.001
Rajas D -2.37 3.17 -0.09 0.458
SDS -0.64 0.13 -0.58** <.001
Mode 3:.1032
Tamas
Constant 38.95 414 <.001
Tamas D 2.81 6.86 0.07 .685
SDS -0.72 0.21 -0.58** 0.002
** =p< 01

It is very evident that social desirability factors significantly predict explicit
scores. In model 1, 35% of the variance in explicit satva was explained by both
implicit satva and social desirability factors, and 36% and 32% in model 2 and 3 for
rajas and tamas respectively. However, 65% of the variance still remains to be

explained, which suggests that there are other factors also which contributes to
implicit-explicit evaluation of gunas.
Based on the eg. 2, we can introduce correction factors to the explicit scores.

A few examples are given below:
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Table 19: Corrected satva scores based on regression equations

Explicit Implicit SDS Explicit
Satva Satva Satva
Observed Corrected
38 0.284 15 41.53
58 0.280 26 54.14
62 0.355 19 46.88
63 0.215 9 33.90
73 0.144 16 41.20
75 0.197 22 48.65
90 0.761 28 61.54
93 0.262 17 43.59
95 0.201 11 36.05
100 0.056 22 47.17

By introducing a correction factor as mentioned in the above procedure, we
can reduce the influence of socia desirability and obtain a more realistic estimate of
a person's satva score. Further refinement in assessment may enable us to construct
more reliable estimates of rajas and tamas, which is not currently possible in view
of their poor validity and reliability.

5) Post-hoc power analysis:

Finally, to try to identify the reason for non-significant influence of implicit
measures over the explicit measures, we carried out a post-hoc power analysis. This
should show whether the lack of correlation was due to inadequate sample size. The
achieved power was calculated with the observed r vaues as the effect size,
supplying the correspond sample size and fixing the a =.05. This is presented in

table 20.
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Table 20: Post-hoc power analysisfor implicit variables

Variable Positive/Negative | r Achieved
Power
I-E Satva Positive 32 0.44
I-E Rajas Positive -.18 0.24
I-E Tamas Positive -.09 0.09
I-E Satva Negative A7 0.20
I-E Rgjas Negative -.04 0.05
|-E Tamas Negative .29 0.52

Results

The post-hoc power analysis clearly shows that the statisticaly non-

significant results may be due to inadequate power. As it can be seen for implicit-

explicit satva, the r values is .32, which is a moderate strength of relationship.

However, due to alower power or only .44, the results failed to show as significant

and hence we can still assume that implicit scores may have substantial influence on

explicit scores. Furthermore, from the above post-hoc power analysis, we strongly

recommend further studies with higher sample sizes.
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7.3 PERSONALIZED GUNA- IAT STUDY
Personalized G-I AT:

The personalized G-1AT was conducted as an extension of G-1AT, hoping to
find greater congruence between implicit and explicit scores of guans. Figure 16a
and 16b shows the overall implicit and explicit relationships (p. 111). The trend is
similar to that found in the G-1AT study. The correlation coefficients are presented

inthetable 21.

Table 21: Correlation coefficientsfor implicit-explicit scores on Personalized G-
AT

Variable Positive/Negative | r 95% CI | t (df) p-value
I-E Satva Positive A7 -17,.47 |0.99(34) |.328
I-E Rajas Positive 19 -16,.50 |1.09(31) |.285
I-E Tamas | Positive 16 -25,.52 | 0.79(23) | .440
|-E Satva Negative .02 -43,.46 | 0.09(18) |.931
I-E Rajas Negative -.02 -43,.39 |-0.11(21) | .911
I-E Tamas | Negative .04 -32,.39 | 022(29) |.825

The correlations were found to be all positive, indicating better congruence
compared to the G-IAT results. However the strength of the relationship seems to be
reduced. This may be due to a larger range of 95% confidence intervals. We can
observe that for al the r values, the 95% CI has changed the sign, which means that
the r values is more varying in the population, and hence less reliable. From the
results of the above study, we can say that we were partially successful in achieving
the indented goal. We could bring better congruence compared to G-IAT, but failed

to achieve higher strength, which could be the focus of future research.
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Results

74YOGA- |AT STUDY

Scoring of Y-IAT again used Greenwald’s improved scoring algorithm
(Greenwald et al., 2003). The detailed R script scoring procedure is given in
Appendix 4 (p. 159). Mean latencies for each block were measured. The block in
which "Yoga" is paired with "Good" is called the ‘compatible block’ and the one
where "Yoga" is paired with "Bad" is called the ‘incompatible block’. D score is
obtained by difference of mean latencies of incompatible and compatible blocks and
then the whole is divided by the pooled standard deviation. Positive scores indicate
positive implicit evaluation of yoga, while negative scores suggest a negative

implicit evaluation of yoga.

We discarded seven subjects from analysis, because the Y-IAT showed a
negative D score. We treated them as outliers, because our underlying assumption
was that al participants coming for yoga courses must have positive inclinations
towards yoga. Their explicit scores supported this assumption. Hence negative
scores meant that the subjects did not belong to the intended population. Three more
subjects were removed for their high response error rate (>20%) (Karpinski &
Steinman, 2006). After removing these ten outliers, the average D score was 0.347
+ 0.27, range 0.001 to 0.896; mean latency was 1024.17 ms + 300.10 ms; average
error rate of 4.38% (after removing outliers); mean explicit score was 1.27 £ 0.79
showing strong positive preference towards yoga; implicit-explicit correlation was r

=.18 (t = 1.14, df = 37, p = .274), reflecting low implicit-explicit congruence.
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8.0 DISCUSSION

Discussion

Table 22: Summary of resultsof all the studies

Null Hypothesis

Ho Rejected/ Failed

toreect

Inference

Hal: Does the administration of AT in native language favor subjects in

Indian populations?

Hola
(Section 4.5, p-71)

Failed to rgject Ho

IAT D scores in not influenced by
language in the study population

Holb

Reject Ho

Language influences mean response
rate

Holc

Rqut Ho

Language influences mean error rate

Ha2: Implicit correlation trend issimilar to that of explicit correlation trend, in

the three guna domains

Ho2a Failed to rgject Ho Implicit-explicit congruence
Ho2b Failed to reject Hg correlation strength is weak
Ho2C Failed to rgject Hy
Ho2d Reject Hy Explicit correlation pattern  was
Ho2e Reject Ho observed as expected
Ho2f Reject Ho
Ho29 Failed to rgject Ho Implicit correlation pattern was not
Ho2h Failed to reject Ho observed as expected, and was found
to be different from implicit measures
Ho2i Failed to rgject Hy
pattern.

Ha3: There would be at least moder ate test-retest reliability after 17-days and

compar atively litter lower after 30-day retest.

Ho3

Reject Ho

Test-retest reliability was found to be
satisfactory for satva after 17 days.

Had: Social desirability would have significant influence on implicit-explicit

congruence.

Hod

Rqut Ho

Socia desirability  significantly

predicted explicit expression of guna.
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Ha5: Yoga-lAT would show moderate Implicit preference towards yoga in a

yoga population.

Yoga IAT showed low implicit-
Ho5 Failed to rgject Ho explicit congruence may be due to
social desirability

8.1 LANGUAGE IAT STUDY

The purpose of the language IAT study was to assess the need to conduct the
experiment in subjects’ native language rather than English. The results tended to
suggest that language does not influence D scores of bilingualsin India, at least for
less sensitive IATs. In contrast, two earlier studies (Danziger & Ward, 2010;
Ogunnaike et a., 2010) observed significantly different D scores. However, they
used culturaly sensitive constructs, and a possible reason our results were not
similar isthat our study did not involve sensitive constructs. Another possible reason
is the use of the modified scoring algorithm, which is robust. Despite D scores not
being influenced, distinct trends were observed in the average error percentage and

average latency.

These trends indicate the need for further investigation of factors influencing
differences between native and English IAT D scores. Our study design did not
suggest any, but circumstantial evidence suggested level of representation (LR),
mode of second language acquisition and frequency of use as possible causes. Level
of representation (LR) is defined as the degree with which a given stimulus
represents the referent category. IAT is more sensitive to mental representations at
the level of categories than that of category exemplars (as cited in Foroni, 2010).
Therefore, during the whole session, various stimuli help to build up arelation to the

category label, and towards the end we interpret the IAT results as the difference
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between ease of response to two critical blocks. It has been established that Low-LR
stimuli recruit semantic-verbal networks, while High-LR stimuli seem to use
perceptual-visual networks. Pictures, considered to have low-LR, require less
extraneous knowledge, are easier to categorize, and have less semantic interference.
Words, on the other hand, are high-LR stimuli, which aso activate many low-LR
exemplars and perceptual features related to the stimulus category. They therefore
become more difficult to categorize, and require more extraneous knowledge (as
cited in Foroni, 2010). Our results indicate that when the use of English and native
language is about equal, there is less difference in IAT D scores, suggesting that
languages may have different levels of representation when one of the languages is
less familiar. In India, many schools introduce English in primary classes, so that
despite the language being acquired in an instructed way, it may form an LR equal to
that of the native language. Investigation of trends in rural India, where students
predominantly use their native language and only use English sparsely, would shed

more light on this.

Though differences in D score results are non-significant, interesting trends
appeared. @) Subjects who had studied in native medium made more errors in
English IAT and less errors in native IAT than those who had studied in English
medium. b) Subjects who used their native language more frequently took less time
in native language IAT than in English, while those who had used it less frequently
took more timein native IAT than English IAT. ¢) Native medium participants took
longer time in English IAT and English medium participants took longer time in
native IAT. Although these observations may seem obvious, they show that taking

into account relative frequency of use of native IAT may enhance IAT effects
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marginally, and that any systematic error due to these factors could be controlled for,

yielding better estimates of IAT effects.

These results replicated error and latency trends from an earlier non-
randomized pilot study, suggesting that future IAT studies in India should include
frequency of language use and medium of instruction as determinants, in addition to
those suggested by Bangji et a. (2010), for they definitely seem to mediate IAT
effects in Indian populations. Data could also be subjected to process dissociation
models like the diffusion (Klauer, Voss, Schmitz & Teige-Mocigemba, 2007) or
quad models (Conrey, Sherman, Gawronski, Hugenberg & Groom, 2005), to
determine IAT components responsible for the observed effects. Finally, less
sensitive IATs can be administered to bilingua Indian populations in either

language.

8.2 Guna-IAT STUDY & PERSONALIZED Guna-IAT STUDY

Summary of major points:

1. Trendsin results obtained from Gunas -1AT and explicit measure are not the

same,

2. Scores seem to be strongly influenced by the socia desirability factor, as
expected.

3. On the explicit scale, subjects reported having maximum satva, next rajas
then tamas.

4. On the implicit scale, rajas was found to be maximum, then satva and then

tamas.
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Regression analyses show that al three domains of triguna are strongly

influenced by the social desirability factor.

Correlations between explicit measures (VPI) of triguna’s three domains

show expected trends.

The implicit-explicit relationships seem to have moderate to low correlations,
with possible indications of non-linear relationships, with no theoretical
explanations.

Subgroup analyses showed no influence of gender (Male, Female), education
(UG, PG), knowledge of the gunas (low, moderate, high), and years of yoga

practice (Less than 3 years, up to 3 years, More than 3 years), on the implicit-
explicit relationships. However, interesting trends were observed including

higher expression of guna scores for postgraduates than undergraduates; and
distinctively higher implicit-explicit congruence for yoga practitioners with
more than three years’ experience. These trends strongly suggest that as yoga

students gradually learn its concepts, including gunas, their implicit

knowledge increases, and after a phase transition period, possibly marked by
inner conflict, they tend to show greater implicit-explicit congruence.

Explicit measures failled to resolve socia desirability factors, but on the
implicit scales, differences between high and low social desirability were
clearly resolved.

Influence of social desirability is exhibited more on explicit measures than
implicit measures.

Statistical analyses show acceptable implicit-explicit correlation only for

satva. However, low power prevented the groups of positive implicit scores
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reaching statistical significance. The 95% confidence interval shows large

variations for rajas and tamas, for satva it isrelatively acceptable.

12. Convergent Validity:

a

For satva, implicit scores correlate positively with related explicit
measures like satva domain of VPI, and forgiveness scale (HFS).
Surprisingly, no correlation was found between implicit satva, and
satisfaction with life scale (SWLS). This implies low to moderate
levels of convergent validity for implicit satva.

For rajas, implicit and explicit scores do not correlate positively, nor
with STAI scores, indicating poor convergent validity for the implicit
rajas domain.

For tamas, implicit and explicit scores do not correlate positively.
However, a moderate strength positive correlation is observed with

active procrastination scale (APS).

13. Divergent Vaidity:

a

Implicit satva scores negatively correlate with explicit rajas, explicit
tamas, and STAI scores. Correlations range from low to moderate
strength, but no negative correlation is found with APS.

Contrary to expectations, implicit rajas does not correlate negatively
with any hypothesized construct like explicit satva, HFS, or SWLS.
No discriminant validity was identified for implicit rgjas. Negative
correlations were expected for these explicit measures with the
implicit rajas score because they are conceptually opposite. For

implicit tamas, there was a weak correlation (-.09) with HFS
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(forgiveness scale). With SWLS there was a positive correlation. This

again shows poor and unsatisfactory discriminant validity for tamas.

14. Reliability:

15.

a. At 17 day retest, correlation for implicit satva was very high (.73),

but those for rajas and tamas were moderate and low respectively. 30
day retest correlation values make the measures seem quite
unreliable, and are less comprehensible. The only inference that can
be made from the above observations is that satva alone seems to be
stable for short periods of 17 days or so, whereas rajas and tamas
have lower reliability indices. Retest estimates for the 30 day period

certainly require further investigation to achieve more reliable results.

. Regarding validity of explicit measures. all correlations are in

expected directions, so the overall convergent validity is satisfactory.
Also, their strength varies from above average to high. Hence we can
say that the explicit tools used to validate the implicit tools all had
greater validity. In assessing the reliability of explicit measures,
Cronbach’s a was calculated. The results show satisfactory reliability
index for all the measures. Hence we can infer that the reliability of
explicit measures used was very good, and that poor reliability of
implicit scores was not due to, or influenced by, low reliability of
explicit measures.

Influence of social desirability:

Having finally obtained estimates of validity and reliability, it may be
possible to propose correction factors to modify the explicit measures

bases on the two main determinants identified in this study, implicit
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measure and social desirability. We constructed three regression

equations, one for each of the domains of trigunas. Their use should

make it possible to correct for self-presentation bias in explicit self-
report measures.

b. Results of multiple regression show that social desirability

significantly predicts explicit scores in al three domains of trigunas.

By introducing a correction factor as mentioned in the above
procedure, we should be able to reduce the influence of social
desirability and obtain a more realistic estimate of a person's satva
score. Further refinement in assessment may enable us to construct
more reliable estimate of rajas and tamas, which is not possible with
the current status of their poor validity and reliability.
Post-hoc power analysis. This suggests that lack of achieved power was the
reason for falure to obtain statistically significant results. In the case of
implicit-explicit satva, the r values is .32, which is a moderate strength of
relationship. The low power of .44 may have been the reason why the results
failed to reach significance. Hence, we may still assume that implicit scores
substantially influence explicit scores. From the above post-hoc power
analysis, we can strongly recommend further studies with larger sample
Sizes.
Implicit-explicit correlations for PG-IAT were all positive, indicating better
congruence than for the G-IAT results. However the strength of the
relationship was reduced. This may be associated with larger 95%
confidence interval ranges. For all r values, the 95% CI changed sign,

implying that population r values vary more, and are less reliable. These
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results indicate only partial success in achieving the intended goal. PG-IAT
brought better congruence than G-1AT, but falled to improve strength, a

possible focus for future research.

Socia desirability significantly predicted scores on explicit evaluation of
gunas. Observing such trends in yoga students was surprising, as longer practice of
yoga is generaly thought to lead to inner harmony and greater cognitive resonance.
Contrary to expectations, results showed the opposite trend. This may be due to the

following reason: as students read and learn more about the guna concept during

their academic training and become more familiar with it, they gain an image of how

a person’s gunas should ideally be. This ideal notion about gunas may be better

crystallized intellectually rather than reflecting on one’s personality. When reporting
on gunas explicitly through questionnaires, students may respond, by stating what

they should be rather than what they are. Though such a phenomenon would obscure
results, to label it self-presentation bias needs reconsideration. Though it may appear
a kind of socia desirability effect, such a presentation bias could occur implicitly
(without conscious awareness) and, perhaps, even without the intention to appear
socialy desirable. This possibility is supported by the data concerning the influence

of education on implicit-explicit correlations. Postgraduates scored higher on G-IAT

than undergraduates, in whom the concept of gunis may be less crystallized. To

clarify this aspect of social desirability in yoga students, further research is needed.
Recently, questionnaires have been developed distinguishing answers to two

categories of question: (1) ‘What do you think about this ideal?’, and (2) “What you

think about this personally for you?’ (Fisher, 2010). Contextual manipulation
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through instructions given is known to increase the predictive validity of explicit
measures (Tourangeau & Rasinski, 1988). Such approaches could also be used to
evaluate this aspect of socia desirability in yoga students. However, in keeping with
the field, we would like to consider this phenomenon in yoga students as a type of

social desirability, and propose to term it ‘Guna dissonance’, a mismatch between
‘what | consider an ideal guna is and 'how much do | think | have it'. Expression of

guna dissonance could be both because of self-presentation and knowledge

expression. Another piece of evidence which indicates more implicit knowledge
expression than self-presentation, is that, as years of yoga experience increase,
increasing congruence is seen, particularly in practitioners with more than three
years yoga experience. This suggests that, in the long run, yoga does bring greater
cognitive resonance, i.e. greater implicit-explicit congruence. For beginners, the
greater incongruence may be due to an interna dilemma between their aready
existing value system, and the new value system learned in the course of yoga
training.

Comparison with theliterature:

The following important observations in our study need discussion in light of the
existing literature. 1) The weak validity and reliability of two implicit guna
domains; 2) observed trends in implicit-explicit correlations; and 3) the influence of

social desirability on both implicit and explicit evaluation of gunas.

1) Weak validity and reliability of two of the domains of implicit gunas:

Validity concerns whether the tool is measuring what it is supposed to

measure. Here, validity for implicit gunas would mean that the tool really assesses
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the construct, triguna. This statement presupposes the existence of implicit gunas
i.e. implicit self-evaluation of self-concept in terms of gunas is possible. This point
requires deeper consideration. Though triguna may in principle aways be present,

knowledge of the field in those terms, and aso understanding the terminology is

equally important for successful implicit evaluation of gunas. If subjects do not

know much about the category label / category being assessed, IAT is considered
weak or unsuitable (A.G. Greenwald, persona communication, January 03, 2012).
In this context, IAT measures not only trait characteristics, but also contextual
variations that emerge immediately prior to or during the process of taking the test
(Han, Czellar, Olson & Fazio, 2010). Various models for this have been proposed,
including MODE (Conrey et a., 2005), Process Diffusion (Schmitz & Teige-
Mocigemba, 2007), and Dua Process Models (DeCoster, 2000), which try to
identify various determinants of implicit processing. These models attempt
separation of different components of variances involved in implicit processing. In
general, they suggest that validity of an implicit measure can be compromised by
poor assimilation of concept, or by non-specific experimental factors, which usually
contribute to unsystematic variances (Correll, 2008). However, certain kinds of
systematic variance originate in error rates in the trial by trial analysis, so that
valuable information can be gathered from apparently useless error data: one
example is 1/f noise (Correll, 2008) said to be a carrier signal of ‘working mind’
(Correll, 2008). 1/f is said to be influenced by effort and difficulty of tasks; socid
desirability factors could be studied from this perspective. 1/f noise emerges from
dynamic systems operating at the Edge of Chaos (as cited in Correll, 2008).

Observed 1/f noise in measures of response time, indicate the presence of self-

123



Discussion

organized criticality in corresponding brain functions (as cited in Correll, 2008).
Hence future studies of implicit expressions could study such factors to refine our
understanding of them.

2) Observed trend of implicit-explicit correlations:

Implicit-explicit congruence may be challenged by various factors, one being
the internal consistency of the measures themselves: the maximum limit of
correlations between measures is limited by the internal consistency of each
measure. Implicit and explicit modes of evaluation are mediated by other factors,
like effort, availability heuristics, etc. (Nosek, 2007). Generally, constructs that are
sensitive to social opinions or difficult to introspect exhibit low implicit-explicit
correlations (Nosek, Greenwald & Bangji, 2005). Less sensitive constructs usually
exhibit larger correlations, and models like those described above can be used to
identify possible reasons for poor implicit-explicit congruence (Hofmann,
Gschwendner, Nosek & Schmitt, 2005). In our study low implicit-explicit
correlation may be due to lack of proper implicit understanding of the construct, and

also partly dueto social desirability.

3) Influence of social desirability on implicit and explicit evaluation of gunas:

Socia desirability is a common human tendency to present oneself more
favourably than is really the case. Paulhus's model of socia desirability is well
known, which describes two modes of self-deception- egoistic and moralistic biases
(Paulhus & John, 1998). Socia desirability can arise due to self-deception and
impression management. Self-deception is the unconscious tendency to present
oneself favourable. Impression management is a deliberate act to be socialy
desirable (Dodgj, 2012). Both the egoistic and the moralistic biases involve self-
deception and impression management styles. Egoistic bias is the tendency to
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exaggerate one's abilities. Mordistic bias is the tendency to neglect socidly
undesirable behaviour and thereby claiming positive social image. Hence socidl
desirability has the unconscious self-deception and conscious impression
management. In our study, the cause for self-presentation bias may be interpreted a
little differently. As students learn more about the concept of gunas, they tend to
respond to ‘what should be' rather than ‘what they are', in spite of explicit instruction
to report the aspect of 'what they are’. Hence self-presentation bias may occur
without an intention to be socially desirable, just as an expression of knowledge.
This is supported by the trend shown in education as a factor influencing implicit-
explicit congruence. However, in our study, we are currently unable to dissociate
these two determinants of social desirability. This requires clarification through

further experiments.

In summary, implicit and explicit measures of gunas are different, and their

differences are significantly moderated by the social desirability factor. Hence the
study of implicit measures of guna may be essential to fully understand them.
Implicit-explicit correlations were weak. Test-retest reliability was better after 17
days than after 30 days. Correlations between explicit self-report measures were
moderate to high and all in the theoretically expected direction. However this study

strongly indicates that relying on explicit measures alone may not yield a

comprehensive picture of a person; hence the development and refinement of an

implicit tool to access guna is essential. Personalized G-IAT, in which subjects

choose their own words of association with gunas may improve implicit-explicit
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correlations; also, administering G-IAT in the native language may marginaly

enhance the strength of the IAT effect.

8.3YOGA- |AT STUDY

Another objective of the study was to determine whether we can assess
implicit preferences for yoga using the IAT paradigm. Sample selection of those
who had expressed strong explicit preference toward yoga was appropriate. Results
showed the study sample had only moderate implicit preference towards yoga. These
preliminary results suggest that we can measure implicit preference towards yoga.
90% of participants had shown various degrees of positive implicit preference for
yoga. The low correlation indicates the possible extraneous influence of self-
presentation biases, so study of the influence of social desirability factors on implicit
preference for yogaisimportant. In the current study no measure of self-presentation
bias was taken for this, so we could not evaluate its mediating effect.

Y-1AT's application is restricted to those familiar with yoga, since category
labels and stimuli used were words related to yoga. But IATs may not always reflect
actual preference, as these may be clouded by strong beliefs. For instance, if we
wrongly estimate our own beliefs in something, those wrong notions will show up in
implicit assessment. Such discrepancy information is highly valuable, both clinically
and for general research.

We suggest further studies to evaluate discriminant validity, i.e., to decide if
non-yoga subjects show negative or weak preferences towards yoga. Predictive
validity should also be attempted, as the current study does not predict outcome of
yoga practice or adherence to it. As a further step, an attempt should be made to
reproduce and generalize results in different samples. Specificaly, for Y-1AT, other
psychometric properties need to be evaluated. Another genera requirement for
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implicit cognition studies in yoga research is the devel opment of a normative pool of
visual and verbal stimuli. The International Affective Picture System (IAPS) (Lang,
Bradley & Cuthbert, 2008) is a database that provides a set of normative emotional
stimuli for experimental investigations of emotion and attention. Development of
such databases for yoga studies would help develop evidence that could be
compared across experiments. Mechanisms of cognitive refinement brought about
by yoga practices are intricate and definitely involve unconscious or implicit factors.
To redlize this need of the hour, use of implicit tools is highly encouraged.

When fully developed, Y-IAT will have application in academic settings,
especiadly in yoga universities, to assess students’ growth and inherent interest in
yoga. We should aso be able to determine whether the explicit score or implicit
score is a better predictor of future academic performance. IATS can aso be used to
assess constructs that are difficult to self-report. In these ways, the IAT paradigm

can be used to overcome self-presentation biases in the field of yoga.
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9.0 APPRAISAL

9.1 SUMMARY

In this thesis, we have attempted to bring to the attention of yoga researchers, an

implicit tool that assesses various constructs in yoga (gunas and attitude towards

yoga) which are more prone to self-presentation bias or constructs which are
difficult to self-report. They are summarized as.

1) Language of presentation of IAT does not significantly influence the IAT D
scores in Indian population, especialy those who are equally using their native and
English language.

2) The validity and reliability were found to be satisfactory only for satva and not

for rajas and tamas.

3) Assessment of gunas on students' population of yoga courses showed influence of

social desirability factor.

4) The implicit-explicit correlations were weak for gunas.

5) Test-retest reliability of G-IAT was relatively more stable after 17 days than 30
days.

6) Personalized G-IAT aso revealed the same trend as G-IAT, with improved
implicit-explicit congruence for rajas and tamas domains compared to G-1AT.

7) An implicit tool to assess preference towards yoga showed a moderate implicit
preference on a yoga population, here also socia desirability might have influenced
the results.

The results clearly point out that assessment of through questionnaires is not

devoid of self-presentation biases. Hence future assessment of gunas should

consider this factor in order to have a valid assessment of a person's personality.
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This IAT paradigm can also be used in other areas of Y oga where social desirability

or unawareness about the construct may obscure the results.

9.2 CONCLUSION

Implicit tools should be considered along with explicit measures to assess
social desirable constructs in yoga like gunas. Administration of IAT in Indian
populations can be either in English or in the native language, especially for those
bilinguals who used their native language to the same extend as the English.
Reliability of G-IAT becomes weaker over 15 days. This new methodology to assess

implicit attitudes and preferences can be used in yoga research.

9.3STRENGTH OF THE STUDY
1) First report of using the IAT paradigm in Indian populations, and aso in the field

of yoga.

2) Brings out an important mediating factor of social desirability on explicit

evaluation of gunas.

94LIMITATIONSOF THE STUDY

1) The tool can be applied only to people or students who have yoga background. It

means this tool cannot be used on those who do not know the concept of gunas.

2) The sample sizes of the two major studies were a bit low. Though a consistent

trend was observed, higher power can be achieved by using alarger sample size.

3) Did not use more sophisticated statistical procedures for anaysis like multilevel

modeling.
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9.5APPLICATION OF THE STUDY

This tool can be extended and applied in assessing those constructs which
subjects deliberately try to bias their responses or are unaware of their inherent
biases/ implicit preferences. In Y oga there are many constructs which are difficult to
self-report like experience of meditation, our evaluation about our spiritual growth,
etc. For such difficult constructs where either social desirability factor or other

factors might influence, implicit tools can be used.

9.6 SUGGESTIONS FOR FUTURE WORK

In future, the Guna-lAT can undergo further rigorous validation by

administering the tool on varied populations, especially across cultures. Other
constructs in yoga like inherent attitude towards karma yoga etc., can be assessed. In
stress research, unconscious rumination and worry, which causes perseverdive

cognition, can be assessed. We propose the following eight guidelines for empirical
work in gunas:
1) Theoretical framework and ontology validation of gunas must be attempted,

including the role of free will.

2) Operational definition must be stated clearly in each study.

3) Valid and reliable toolsto assess gunas must be promoted and use of the existing
tools must be encouraged further.

4) Implicit tools of assessing gunas must be initiated as it might give new
dimensions of guna concepts.

5) More statistically intense procedures must be used like dimensional reduction,

and factor analysis.
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6) Confirmatory and replication study must be conducted to add stronger evidences.

7) Integration with other contemporary theories.

Cross cultural variations must be studied for guna construct.
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APPENDIX -1

INSTITUTIONAL ETHICSCOMMITTEE APPROVAL AND INFORMED
CONSENT

N o

TH [dadF = 5 . s 'qm mw ?T-'ﬁﬂ?l

Swami Vivekananda Yoga Anusandhana Samsthana

& J A Qnmmﬁy. established under Section 3 of the UGC Act. 1956 vide
A\ 3 Notification No. F.9-45/2001-U.3 dated 08-05-2001 of the Govemment of India

/ No. 19, 'Eknath Bhavan', Gavipuram Circle, Kem a Nagar, Bangalore -
- Ph 26012660 Telefar - S6608645 0 01 - 00 019,

e-mail | svyasablr@yahoo.com website : www.vyasa.org

Date: February 4, 2012

RESAEC-SVYASA/062011

To,

Prof. Alex Hankey,

Division- Yoga and Management,
S-VYASA University,

Bengaluru, Karnataka

Reference:
Development and Validation of a Guna-lmplicit Association Test (G-1AT), and lts
Application to Investigate the Relationship between Implicit and Explicit Evaluations of

Gunas: Ethies Committee Approval of the above mentioned study.

Dear Prof. Hankey,
We have received from you 6 copies of each of following study related documents vide your
letter dated November 4, 2011

1] ]'IL![‘O‘»;‘J project

2 | Informed consent form

Ethics committee meeting was held on January 29, 2012 at 11 am and your referenced letter and
the above documents were examined and discussed. After due consideration, the committee has
decided to approve the conduct of the aforementioned study at Swami Vivekananda Yoga

AnusandbanaSamsthana (SVYASA), Bengaluru
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warl faawm= am aqauE J99=
Swami Vivekananda Yoga Anusandhana Samsthana

L 4 A University, established under Saction 3 of the UGC Act, 1256 vide
Motification Mo, F.9-45/2001-U.3 dated 08-05-2001 of the Govemment of India
Mo. 19, ‘Eknath Bhavan', Gavipuram Circle, Kem da Magar, Bangalore - 560
Ph : 26612660 Telefax - 26608645 0
e-mall ; svyasabln@yahoo.com website | www. vyasa.org

We approve trial to be conducted in its presented form at Swami Vivekananda Yoga
Anusandhana Samsthana (SYYASA), Bengaluru,

This ic to confirm that neither Prof. Alex Hankey nor any study staff participating in this
study were involved in the voting procedures and decision making for these study documents.

The Institutional Review Board / Independent Ethics Committee expected to be informed
about the progress of the study, any changes in the protocol and patient information / informed
consent, The investigators are also expected 1o submit a copy of the final report 1o 1EC for

records.
This approval is valid up to the completion of the study at this site.

Please submit to the EC the status report of the study as per EC SOF's.

Ihe EC is organized & operates according to the requirements of ICH = GCP, Indian Couneil of

Medical Research puidelines & Schedule Y.

Best wishes,

Lot Yo oala®

. S. Venkatesh, Date: February 4, 2012
Member Sceretary,
[nstitutional Ethics Committee,

SVYASA, Bengaluru
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1). Participant Informed Consent

Swami Vivekananda Yoga Anusandhana Semsthana Bangzlore
Study title: Development and Validation of a Guna-Implicit Association Test (G-1AT), and Its Application fo Invastigatz the Relationship between Implicit
and Explicit Evaluations o7 Gunas.
Frincipal Investigator: V. Judu l'avarasu, Ph.D. Scholar, Division of Yoga and Managemant, SVYASA, Bangalore. (Phong No: +313035730812)
Faculty Adviser: Dr. Alex Hankey, Professor, Division o Yoga and Physical Sciences, SVYASA, Bangalore. (Phone No: +218277365084)

This study is o validate an implicit tool o measure qunas (personality charactenstics). This wou'd help in developing better and precise tool fo
measure gunas. These assessments consist of a catsgorization task and questionnaires. The whole session will be delivered through computer and
may take approximatsly 45 minutas

No incentives will be provided for participating in this study. Howevar, if you wish rasults of your test scorss will be sent to you through e-mail. Your
valuatle participation would help establish validity of a new tool o measure gunas, which is of high practical application and will contricute to the field
of yoga and psychology reszarch.

No potential ris«s ars anficipated by undergoing these fests. Spending 4% minutzs before monitor may cause svs fafigue, and tiredness. However,
discomiort will not exceed minimal risk. You are fres o express any discomfort or problem during vour test session to the test administrator. You are
fres to withdraw your parficipation at any point of the study without penalty

This assessment session is coded. In demographic sheef, giving your name is opticnzl. If you need your rasults, you may provide your e-mail 0. No
other sensitive information is collecled. All information obtzined in this study is stricty confidential unless disclosure is required by law.

Voluntary Consent by Perticizant
| agres that | have read this informed consznt fully. | fuly understand the contents of this document and am opaniv willing fo consznt fo take parl in this

study. | am 18 years of 29z or older and am agreeing to particizate in this study voluntarily. Al the queries reated fo my participation were clarified fo
me and in casz of any problem or further clartication | may contact ths above mentioned persons

Olagree ) ldonotagres

Confirm
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APPENDIX - 2. INSTRUMENTSUSED
1) Demographic Details

Please answer the following demographic questions
1). Name (Optional)

Name

2). Age

3). Gender

) Male
' Female

4). Marital Status

) Married
_ Unmarried

5). e-mail ID (If results required)

6). Education (Course currently doing)

) Undergraduate
Postgraduate

7). Occupation

|Next|
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Please answer the following demographic questions (continued)

8). Do you have earlier experience of yoga practice?

7 No experience
' 0-6 months
) 6-12 months
) 1-3 years
1 3-5
) Above 5 years

9). What is your mother tongue?

10). Medium of Instruction in school

) English

7 Hindi

*) Other language

*) More than one medium

11). How often do you use your mother tongue compared to English?

) Very often
) Almost Equally
) Less often

12). How well do you know the concept of Gunas?

O Very little
) Moderate
) Very Well

[ Back | [ Finish |

2) Fedling Thermometer
Feeling Thermometer (FT)
For each of the following statements, please choose the point on the scale (10 levels/points) that you feel is most

appropriate in describing you.

1). In general, 1 consider myself:

Least Sattvic llighly Sattvic

7). Tn general, T consider myself:

Least Rajasic Highly Rajasic

3). In yeneral, I wonsider mysell;

Least Tamasic Highly Tamasic

4). My confidence in the above ratings is:

1 east Confident Highly tonfident
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3) The Vedic Personality Inventory

Vedic Personality Inventary

Please rate each of the following statements using the scale provided below.

Appendices

Select best describes your own opinion of what is generally true for you

1].1 am straightforward in my dealings with cther people.
) Very Strengly Dsagree  © Strongly Disagree ) Somewhat Disagree
2).1 have vary little interest in spiritual understanding.

Very Strengly Deagree @ Strongly Cisagree ' Somewhat Disagree
3) 1 am satisfied with my life
@ Very Strangly D'sagree ) Strongly Cisagrae & Somewhat Disagree
4) Fruits and vegetables are among my favaritz fonds
@ Very Strengly Disagree  © Strongly Cisagrae & Somewhat Disagree
i) Alllving rntifies are essentially spiritual
* Very Strengly Dsagree  © Strongly Cisagrae ' Somewhat Disagree
i) In monducting my activities, 1 do not corsider traditional wisdom
@ Very Strengly Disagree ) Strongly Cisagrae ) Somewhat Disagree
T) I nftan act withaut considering tha fiifure consanuances of my actions

O Very Strengly Disagree ) Strongly Cisagree ' Somewhat Disagree

' Meutral

1 Meutral

© Meutral

© Meutral

' Meutral

' Neutral

O Meutral

= Somewhat Agree

© Somewhat Agree

© Somewkat Agree

© Somewhat Agree

= Somewhat Agree

O Somewhat Agree

O Somewkat Agree

Mext

@ Strongly \gree

@ Strongly Ngree

' Strongly Agree

* Strongly \gree

= Strongly N\gree

Strongly Agree

* Strongly Agree

= Very Strongly /\gree

@ Very Strongly Agree

O Very Strongly figree

@ Nery Strongly Agree

2 Very Strongly f\cree

> Very Strongly Agree

2 Very Strongly Agree
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Please rate each of the following statements similarly.

8). | usually fael discontented with lifa.

) Very Strongly Licagree @ strongly Lissgree @0 scmewnat Disagree

©). T becume happy when | think aboul he material assels hal | possess,

O Very Strongly Disagree & Strongly Diszgree (0 Scmewnat Disagree

10). Lam good 4l using willpower o achieve guals.

O Very Strongly Disagree 0 Strongly Diszagree 0 Scmewnat D sagree

11) Lenjoy spending time in bars {or public. places of enjoyment)

O Very Strongly Disagree  © Strongly Diszgree () Scmewnat Disagree

12). Clearliness is vary impaortant to me.

O Very Strongly Disagree  © Strongly Diszgqree @ Somewnat Disagree

13). Othars say that my intelligence is very sharp.

D Very Slovngly Disagres © Shongly Disagree (O Somewt el Disagies

14| oftzn feel cepressed.
0 Very Strongly Disagree @ Strongly Dissgree 0 Somewnat D sagree
15). | often put off or delay my responsibilities.

iery Strongly Disagree 1 Strongly Disagree Somewhat Disagree
16). | greatly admire materially successful people
© Very Strongly Disagree

= Strongly Disagree Somewhat Disagree

17). When | speak, | really try not to imitate others.
o Strongly Disagree

Very Strongly Disagree Somewhat Disagree

18). | believe life is over when the body dies.

Very Strongly Disagree  © Strongly Disagree Somewhat Disagree
19). | often feel helpless.
O Very Strongly Disagree (& Strongly Disagree ) Somewhat Disagree

20). | enjoy foods with strong tastes

@ Veery Strongly Disagree  © Strongly Disagree  © Somewhat Disagree

21). 1 am constantly dissatisfied with my position in life.
_) Very Strongly Disagree

_) Strongly Disagree Somewhat Disagree

22). Having possessions is very important to me.

* Very Strongly Disagree  © Strongly Disagree & Somewhat Disagree

23). When things are tough, | often bail out (withdraw)
~ Strongly Disagree

* Very Strongly Disagree Somewhal Disagree

) Meutral

& Neutral

2 Meutral

21 Neutral

21 Neutral

1 Newulral

1 Newutral

) Neutral

° Neutral

2 Neutral

7 Neutral

2 Neutral

71 Neutral

» Neutral

2 Neutral

7 Neutral

24).| often feel like a victim (Victim=one who suffers from problem/situation).

0 Very Strongly Disagree [ Strongly Disagree (' Somewhat Disagree

25). | feel that my knowledge is always increasing
) Very Strongly Disagree Strongly Disagree @ Somewhat Disagree

26). | prefer city night life to a walk in the forest.

= Very Strongly Disagree Strongly Disagree  © Somewhat Disagree

27). For me, sex life is a major source of happiness.

2 Very Strongly Disagree Strongly Disagree ) Somewhat Disagree

28). | take guidance from higher ethical and moral laws before | act.
@ Somewhat Disagree

7 Very Strongly Disagree  © Strongly Disagree

2 Neutral

' Neutral

> Neutral

' Neutral

7 Neutral

_ somrewhst Agree

7 SomewhztAgree

7 Somrewhzt Agree

7 Somewhzt Agree

. SomewhztAgree

Somewt =l Agiee

: Somewhat Agree

Somewhat Agree

= Somewhat Agree

© Somewhat Agree

~ Somewhat Agree

 Somewhat Agree

= Somewhat Agree

Somewhat Agree

= Somewhat Agree

* Somewhat Agree

© Somewhat Agree

Somewhat Agree

 Somewhat Agree

© Somewhat Agree

= Somewhat Agree

1 Strongly Agree

o Strongly Agree

) Strongly Agree

(0 Stroncly Agree

O Slheongly Agree

1 Strongly Agree

Strongly Agree

= Strongly Agree

Strongly Agree

Strongly Agree

7 Strongly Agree

_) Strongly Agree

@) Strongly Agree

) Strongly Agree

*) Strongly Agree

Strongly Agree

) Strongly Agree

Strongly Agree

7 Strongly Agree
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O Strongly Agree (0 Very Srengly Agree

O Strongly Agree ' Very Strongly Agree
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0 Very Strengly Agree

7 Very Surcngly Agree

T Very Srengly Agree

 Mery Srongly Agree

ey Shongly Ayges

© Very Srongly Agree

ery Strongly Agree

= Very Strongly Agree

2 Veery Strongly Agree

Veery Strongly Agree

7 Very Strongly Agree

) Very Strongly Agree

Very Strongly Agree

Very Strongly Agree

( Very Strongly Agree

Very Strongly Agree

= Very Strongly Agree

2 Veery Strongly Agree

7 Very Strongly Agree



29). 1 enjoy intoxicating substances
(including coffes, cigarettes and alcohol).

O Nery Btrongly Disagroe. O Strengy Disagrec @ Somownet Lissgree 0 Newtral - 2 Somewhat Agree
30). 1 often teel greedy.
O Verv Srongly Disagrae (O Strengy Disagree (O Somewnzt Ciszgree T hNewtral 0 Somewhat Agree
31). 1 become greatly Jistressed whan things don™t work cut for me.

1 Very Srongly Dsagrse @ Strengy Disagree @ Somewnezt Cisegree O heutral 7 Somewhat Agree
32) lam often angry

O Very Swrongly Disagrae O Strengy Disagree (& Somewnat Cisagree 0 Neutral 0 Somewhat gree
33). 1 often feel fearful.

O Very Shongly Disagrae O Shongy Disagres (O Somewzl Dissges O Nealtal 0 Somewhal Ages
34). 1 do not have doubts about my responsibilitizs in life.

O Nery Strongly Disagree O Strengy Wisagrec @ Somownet Lissgree O Newtral - ) Somewhat Agree
25). 1 often teel emotionally urbalancesd.

O Verv Srongly Disagree O Strongy Disagree (O Samewnzt Ciszgree T Newtral 0 Somewhat Agree
43). 1 often neglect my responsibilities to my family

_ Very Strongly Disagree  _ Strongly Disagree Somewhat Disagree  © Neutral © Somewhat Agree
44). | am easily affected by the joys and sorrows of life.

= Very Strongly Disagree  © Strongly Disagree  © Somewhat Disagree  © Neutral © Somewhat Agree
45) | often whine (Talk in a tearful manner).

Very Strongly Disagree  © Strongly Disagree  © Somewhat Disagree Neutral Somewnhat Agree

46). Regardless of what | acquire or achieve, | have an uncontrollable desire to obtain more

O Very Strongly Disagree  © Strongly Disagree & Somewnhat Disagree @ Neutral & Somewhat Agree

47).1 am currently struggling with an addiction, physical or psychological, to some type of intoxicant
(including caffeine, cigarettes and alcohol).

= Very Strongly Disagree ¢ Strongly Disagree @ Somewhat Disagree  © Neutral & Somewhat Agree
48). 1 often envy (ill-will) others
Very Strongly Disagree  © Strongly Disagree ) Somewhat Disagree Neutral Somewhat Agree
49) My job is a source of anxiety.
= Very Strongly Disagree & Strongly Disagree O Somewhat Disagree  © Neutral = Somewhat Agree
50). | never think about giving up my wealth and position for a simpler life.
= Very Strongly Disagree  © Strongly Disagree  © Somewhat Disagree  © Neutral © Somewhat Agree
51). It often happens that those things that brought me happiness later become the source of my suffering.
= Very Strongly Disagree  © Strongly Disagree  © Somewhat Disagree @ Neutral Somewhat Agree
52). 1 often feel mentally unbalanced.
Very Strongly Disagree ) Strongly Disagree Somewhat Disagree Neutral ¢ Somewhat Agree
53). | don't have much will power.
Very Strongly Disagree Strongly Disagree Somewhat Disagree Neutral ) Somewhat Agree
54). | often neglect my responsibilities to my frends.
O Very Strongly Disagree O Strongly Disagree  © Somewhat Disagree O Neutral O Somewhat Agree
55). | often act violently towards others.
= Very Strongly Disagree < Strongly Disagree & Somewhat Disagree 0 Neutral © Somewhat Agree
56). 1 am good at controlling my senses and emotions.
' Very Strongly Disagree ) Strongly Disagree Somewhat Disagree  © Neutral Somewhat Agree

Back | Finish

) strorgly Acrce

© Strorgly Acree

7 Strorgly Agree

) Strorgly \gree

2 Shorgly Agree

0 strorgly Acrce

I Strorgly Agree

_ Strongly Agree

7 Strongly Agree

) Strongly Agree

0 Strongly Agree

* Strongly Agree

1 Strongly Agree

©) Strongly Agree

* Strongly Agree

' Strongly Agree

Strongly Agree

| Strongly Agree

* Strangly Agree

© Strongly Agree

| Strongly Agree
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0 Very Strongly Agrec
1 Very Strongly Agree
1 Very Srongly Agree
) Very Strongly f\gree
O Ve Shongly Agres
2 Very Strongly Agrec
01 Very Strongly Agree
_ Very Strongly Agree
) Very Strongly Agree

ery Strongly Agree

2 Very Strongly Agree

) Very Strongly Agree
Very Strongly Agree

= Very Strongly Agree
@ Very Strongly Agree
1 Very Strongly Agree
1 Very Strongly Agree
) Very Strongly Agree
) Very Strangly Agree
@ Very Strangly Agree

) Very Strangly Agree
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4) Satisfaction with Life Scale

The Satisfaction with Life Scale.
DIRECTIONS: Below are five statements with which you may agree or disagree. Using
the 1-7 scale below, indicate your agreament with each item by selacting appropriate point. Please be
open and honest in your responding.

1). In most wavs my lif2 is close to my iceal.

Strongly Disagree ) Disagree ) Slightly Disagrae ) Neither Agree or Disagree ' Slightly Agree Agraz ) Strongly Agree

2). The conditions of my life are excellent

~ Strongly Disagree ) Disagree @ Slightly Disagraa2 @ Neither Agree or Disagree  © Slightly Agree 0 Agres @ Strongly Agree

3). l am satisfied with life.

Shangly Disagies 'Disagree @ Slightly Disagies Meilher Agree o Nisagies Slighlly Arpree Agresn P Shongly Agrees

4). So far | have gotten the important things | wart in life.

© Strongly Disagree  © Disagrez  © Slightly Disagras Neither Agree or Disagree  © Slightly Agree T Agree © Strongly Agree

5). If | could ive my ite over, | would change almest nothing.

= Strongly Disagree @ Disacras Slightly Disagras Neither Agree or Disagree  © Slightly Agree T Agrae @ Strongly Agree

Finish
5) Heartland For giveness Scale

Heartland Forgivness Scale

Directions: In the course of our lives negative things may occur because of our own actions, the actions of
others, or circumstances beyond our control. For some time after these events, we may have negative
thoughts or feelings about ourselves, others, or the situation. Think about how you typically respond to
such negative events. Please select the appropriate from the 7-point scale below that best describes how
you typically respond to the type of negative situation described. There are no right or wrong answers.
Please be as open as possible in your answers.

1). Although 1 Feel bad al lirstwhen | mess up (dislub/cestioy), oven lme | oan cive mysell some slack (being loose! less hard).

~Almost Alwavs ] More Uften € - Mcre Often 3 . Almost Always
~ False of M= False of Me ~ Tnie of Me ~ True of Me
2). I hola grucges (1lwall) against mysef tor negative things 1've done.

Almost Always F - Maore Often : . Mcre Often £ -, Almost Alweys
False of M2 False of Me True cf IMe True of Me

2). Learning from bac things that I've done nelps me get over them.

- AlmosL Always il More Qllen € Muore Dflen E - Almost Always
[alse of Me " lelse of Me " True cf Me ~ True of Me

4)_ 1t is really hard for ma to accept myself once Fve messad up (disturbedidastroyad).

Nmost Miwavs ) More Often L - Mcrc Otten -, Almast Always
~ False ol Mz False uf Me True of e ~ Tive of Me
| Nest
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2). With ime | am understanding of myself for misiakes I've made.

Almost Always 8} - More Often D - Mare Often
-~ False of Me ~ False of Me - True of Me

6). | con't stop criticizing myself for negative things I've felt, thought, said, or done.

Almost Alweys » - More Often B - More Often
~ False of Me " False of Me ~ lrue of Me
7). continue to punish a person who has done something that | think is wrong.

Almost Always 2 - More Often (o] - More Often
~ False ul Me ~ False ol Me - Tiue ol Me
8). With irme | am undzistanding ol olbers fur he mislakes they've made.

_ Almost Always F - Mare Often 2 - Mare Often
- Talse of Me " lalse of Me ~ True of Me
9). | continue to be hard on others who have hurt me.

- Almost Always E - More Often (3] - Mare Ofien
- False of Me " False of Me = True of Me

10). Although others have hurt me in the past, | have eventually (finallv) been able to see them as good people.

. Almost Always E - Mare Often & -, More Often
~ False of Me " False of Me ~ lrue of Me

11). It others mistreat me, | ccntinue to think dadly of them.

. Almost Always B More Often . More Often
~ False of Me ~ False of Me ~ True of Me

12). When somzong diseppoints me, | can evertualy (finally) move past (easily let-go] it.

- Almost Aways € ~ Mcre Often (6] . Morz Often

~ Falsc of Me - False of Mc Truc cf Mc

13). When things go wrong for reascns that can't be controlled, | get stuck in negative thougnts about it.
- AlmostAways i) - Mcre Often i - Mors Dften

~ False cf Me " False of Me Irue ct Me

14). With time | can be undarstanding of bad circumstances in my life.

- Almost Aways D - Mcre Often ®© - Morz Often

- Falsc of Me - False of Mc Truc cf Mc
15).Ifl am disappointed by uncontrolizble circumstances in my life, | continue to think negatively about them.
- AlmostAways € ~ Mcre Often E ~ Mors Dften

~ False cf Me " False of Me Irue cf Me
16).1 eventually (finally) make peace with bad situations in my life.

~ Almost Aways - Mare Often ., Mora Dften

~ Falsc cf Mc - Falsc of Mc Truc cf Mc

17). It's really hard for me to accept negative situations that are not anybody’s fault.

- AlmostAways - Mcre Often - Morz Often
- False cf Me " False of Me Irue cf Me

18). Evenwally ifinally) | let Jo of negative thoughts about bad circumstarces that are beyond anyone’s conirol.

~ Almost Aways . Mcre Often - Mora Often
- alse cf Me - lalse of Me ~ True cf Me

Back Finish
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- Almost Always
- True of Me

Almost Alweys
~ lrue of Me

Almost Always
" Tive ol Me

_ Almost Always
" True of Me

- Almost Alweys
" True of Me

. Almost Alwvays
~ lrue of Me

. Almost Always
~ True of Me

. Almost Always
- Truc of Mc

- Almost Always
Irve of Me

~ Almost Always
- Truc of Mc

- Almost Always
- Irue of Me

-, Almos? Always
~ True of Mc

. Almost Always
- lrue ot Me

- Almos? Always
- True of Me
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6) STAI- Trait Questionnaire

STAI- Trait Questionnaire

Appendices

Directions: A number of statements which people have used to describe themselves are given below. Read
each statement and then select the appropriate number to the right of the statement to indicate how you

generally feel. There are no right or wrong answers. Do not spend too much time on any one statement but
give the answer which seems to describe how you generally feel..

1). Ifcel pleasant
O NetAtAl @ Somewhat ' Maderately So

2). | feel nervous and restless
D NolALAL @ Somewhal 0 Moderalely So

1) I feel satisfied with mysef
D MetArAl  © Somewhat Moderately So

4). lwish | could be as happy as others seem to bz
O MotALAL 0 Somawhat ' Moderately S0
5). I Teel like a [ziluie

O NCtALAIL  © Somowhat ' Moderately 5o

5). I el rested

O NetAtAl © Somewhat  © Moderately So

7).1am “calm, cool, and collected’
O NetAFAL @ Samewhat Maderately 5o

8). 1 feel that difficulties are piling up (build up/ increase) o that | cannot overcome them

2 Very Much So

O Very Much So

© Very Much Sc

o Very Much Sc

 Very Much Sc

@ Very Much Sc

@ Mery Much Se

O NotAtAll O Somewhat ) Moderately S0 @ Very Much So

9). 1 worry oo much over something that really doesn’t matter

@ NotAtAll  © Somewhat © Moderately S0 © Very Much So

10). 1 am happy

O NotAtAll © Somewhat  © Moderately S0 © Very Much So

11). I have disturbing thoughts

O NotAtAll  © Somewhat © Moderately S0 © Very Much So

12). 1 lack scif-confidence

O NotAtAll © Somewhat © Moderately S0 © Very Much So

13). | feel secure

'NotAtAll © Somewhat © Moderately S0 © Very Much So

14). | make decisions easily

O Not At All 1 Somewhat  © Moderately 30 @ Very Much 5o

[ Mext |
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15). | feel inadequate

) NotAtAll © Somewhat © Moderately S0 © Very Much So

16). | am content (satisfied)

O NotAtAll © Somewhat © Moderately So @ Very Much So

17). Some unimportant thought runs through my mind and bathers me

O NotAtAll  © Somewhat © Moderately So @ Very Much So

18). | take disappointment so keenly that | can’t put them out of my mind
O NotAtAll  © Somewhat © Moderately So @ Very Much So

19). 1 am a steady person

O NotAtAll  © Somewhat © Moderately So @ Very Much So

20).1 get in a state of tension or turmail as | think over my recent concerns and interests
@ NotAtAll  © Somewhat © Moderately So @ Very Much So

7) Active Procrastination Questionnaire

ACTIVE PROCRASTINATION QUESTIONNAIRE

Directions: The following questions ask about your actual use of time. Please rate yourself according
to the scale provided and cirde a number that best describes you.

1). My performance tends to suffer when | have to race against deadlines.

@ Not at all true  © ® ; @ Very true

2). I don't do well if | have to rush through a task.

@ Not at all true 5] ® € © Very true

3). If | put things off (delay) until the last moment, I'm not satisfied with their outcomes.

' Not at all true  © : O Very true

4). | achieve better results if | complete a task at a slower pace, well ahead of a deadline.

© Not at all true  © 5 5} @ Very true

5). It's really a pain for me to work under upcoming deadlines.

© Not at all true  © @ € ® @ Very true

6). I'm upset and reluctant to act when I'm forced to work under pressure.

O Notatall true € B ) : © Very true

7). | feel tense and cannot concentrate when there's too much time pressure on me.

) Not at all true  © 3] € ® @ O Very true
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8). I'm frustrated when | have to rush to meet deadlines.

@ Mot at all true [ ) € : © Very true

9). To use my time more efficiently, | deliberately postpone some tasks.

' Mot at all true  © ; i o Very true

10). lintentionally put off work to maximize my motivation.

© Mot at all true @ 3 ; @] ) Very true

11). In order to make better use of my time, | intentionally put off some tasks.
© Mot at all true @& D € (6] ® o Very true
12). 1 finish most of my assignments right before deadlines because | choose to do so.

Mot at all true ; p D : O Very true
13). | often start things at the last minute and find it difficult to complete them on time.
O Mot at alltrue @ B 3 @] o Very true
14). | often fail to accomplish goals that | set for myself.
) Mot at all true @ 2 > ) O Very true
15). I'm often running late when getting things done.
© Mot at all true @ B 5 B o Very true

16). I have difficulty finishing activities once | start them

© Mot at all true [ ) € : © Very true

| Back Finish |
8) Marlowe-Crowne Social Desirability Scale

Marlowe-Crowne Social Desirability Scale

Directions: Listed below are a number of statements concerning personal attitudes and traits.
Please read each item and decide whether the statement is true or false as it appliesto you.
For each item, please select TRUE or FALSE.

1). Before voting | thoroughly investigate the qualifications of all the candidates.

© True © False

2). | never hesitate to go out of my way to help someone in trouble. (to go out of way = going beyond capacity)

@ True © False

3). It is sometimes hard for me to go on with my work if | am not encouraged.

© True © False

4). | have never intensely disliked anyone.

O True ' False

5). On occasion | have had doubts about my ability to succeed in life.

O True © False

6). | sometimes feel resentful (ill-will) when | don't get my way.

© True © False

7).l am always careful about my manner of dress.

© True © False
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8). My table manners at home are as good as when | eat out at a restaurant.

O True  © False

9). If | could get into a movie without paying and be sure | was not seen | would probably do it.

© True © False

10). On a few occasions | have given up doing something because | thought too little of my ability.
©True © False

11). l like to gossip at times.

© True © False

12). There have been times when | felt like rebelling (fight) against people in authority, even though | knew they were right
© True © False

13). No matter who | am talking to, | am always a good listener.
O True © False

14). | can remember 'playing sick’ (act differently) to get out of something.

© True © False

15). There have been occasions when | took advantage of someone.

@ True © False
16). | am always willing to admit when | made a mistake.

© True © False

17). l always try to practice what | preach.

O True © False

18). I don't find it particularly difficult to get along (go with) with loud-mouthed (talk badly), obnoxious (bad) people.

~ True © False

19). | sometimes try to get even (calming by accepting) rather than forgive and forget.

Z True © False

20). When | don't know something, | don't mind at all admitting it.

" True © False

21). 1am always courteous (polite), even to people who are disagreeable.

O True © False

22). Attimes | have really insisted (wish strongly) on having things my own way.

2 True  © False

23). There have been occasions when | felf like smashing (breaking) things.
2 True © False

24) 1 would never think of letting someone else be punished for my wrongdoings.

“ True © False
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25). | never resent (feel bitter/ ill-will) being asked to return a favour.

@ True O False

26). | have never been irked (irritated) when people expressed ideas very different from my own.

2 True @ False

27). 1 never make a long trip without checking the safety of my car/ vehicle.

@ True © False

28). There have been times when | was quite jealous of the good fortune (luck/ wealth) of others.

© True © False

29). | have almost never felt the urge to tell someone off (bad/ unpleasant).

0 True © False

30). 1am sometimes irritated by people who ask favours of me.

T True O False

31). I have never felt that | was punished without cause.

© True © False

32). | sometimes think when people have a misfortune they only got what they deserved.

@ True © False

33). I have never deliberately said something that hurt someone's feelings.

0 True O False
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APPENDI X- 3

GUNA-IAT EXPERIMENTAL SCHEME

Others

Put your middle or index fingers on the E and | keys of your keyboard. Words representing the
categories at the top will appear one-by-one in the middle of the screen. When the item belongs to a
category on the left, press the E key; when the item belongs to a category on the right, press the |
key. ltems belong to only one category. If you make an error, an X will appear - fix the error by hitting
the other key.

This is a timed sorting task. GO AS FAST AS YOU CAN while making as few mistakes as possible.

Going too slow or making too many errors will result in an uninterpretable score. This task will take
about 5 minutes to complete.

Press the SPACE BAR to begin.

Screen 1: Instruction screen before the beginning of the G-1AT task

Me Others

Screen 2: Block 1, in which the words related to the target categories (Me or
Others) are categorized.
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Others

Compassion

Screen 3: Block 3 is the combined task in which target category Me is paired
with Sattva.

Others
or
SEWWE]

Theirs

Screen 4: Block 4 is the combined task in which target category Others is
paired with Sattva.
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APPENDIX - 4: EXPERIMENTAL AND SCORING SCRIPTS

Scoring script in R for extracting raw datafrom AT

# Date created: 12-Jan-2012

# Script developed at S-VY ASA Y oga University (http://www.svyasa.org)

# This script was developed as per the guidelines of revised scoring agorithm
suggested by (Greenwald, Nosek, & Bangji, 2003):

# Greenwald, A. G, Nosek, B. A., & Bangji, M. R. (2003). Understanding and
using the Implicit Association Test: 1. An improved scoring

# agorithm. Journal of Personality and Social Psychology, 85, 197-216.

# This R script will handle data files generated from INQUISIT program. If you are
using Inquisit and you have multiple files, Inquisit 4 offers

#to merge them all. The is available under file options. INQUISIT software can be
downloaded from https://www.millisecond.com/downl oad/

# To report any bug or clarification in using this script, mail us at:
judu[AT]svyasa.org (Replace [AT] with @)

# Note: Line starting with # is a comment line and may be ignored.

# To run this script, copy the entire script to R script file and run the whole script.
The program will prompt you to choose a datafile for

#anaysis (INQUISIT FILES ONLY). Select the file and the excel output will be
delivered to D: drive with afile name AT output filexIxs

# Implicit Association Test (IAT) scoring Script

# Get file from the source

getFile<-file.choose()

latl <- read.table(getFile, header=TRUE, sep="\t", na.strings="NA",
strip.white=TRUE)

# Error percentage, Average Latency calculation for test block trial.

# All these calculations are done before any trial elimination

# Subset of only test trails

iat1<- subset(iatl, subset=blockcode!="targetincompatiblepractice" &
blockcode! ="targetcompatiblepractice” & blockcode! ="attributepractice™)
# Calculation of total number of test trails attempted

latValid <- aggregate(iat1[,c("correct"), drop=FALSE],
by=list(subject=iat1$subject), FUN=Iength)
iatVaid$valid<-iatValid$correct

iatValid$correct<-NULL

# Calculation of Average latency for each subject

iatMeanL at <- aggregate(iat1[,c("latency"), drop=FALSE],
by=list(subject=iat1$subject), FUN=mean)

# Calculation of error percentage
iatError <- subset(iatl, subset=correct==1)
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iatError <- aggregate(iatError[,c("correct"), drop=FALSE],
by=list(subject=iatError$subject), FUN=length)

iatError<- merge(iatError, iatValid, by="subject")
iatError$ErrPer<-((iatError$valid-iatError$correct)/iatError$valid)* 100
iatError$correct<-NULL

# Percentage of trials < 300 ms

1at300 <- subset(iatl, subset=latency<300)

1at300 <- aggregate(iat300[,c("correct"), drop=FALSE],
by=list(subject=iat300$subject), FUN=length)
1at300<- merge(iat300, iatValid, by="subject",all=TRUE)
iat300$Err300<-(iat300$correct/iat300$valid)* 100
iat300%$correct<-NULL

iat300$valid<-NULL

iat300$Err300 [is.na(iat300$Err300)]<-0

iat300 <-iat300[,c("'subject”,"Err300")]

# Percentage of trials < 400 ms

1at400 <- subset(iatl, subset=latency<400)

iat400 <- aggregate(iat400[,c("correct"), drop=FALSE],
by=list(subject=iat400$subject), FUN=length)
iat400<- merge(iat400, iatValid, by="subject",all=TRUE)
i at400$Err400<-(iat400$correct/iat400$valid)* 100
iat400$correct<-NUL L

iat400$valid<-NULL

iat400$Err400 [is.na(iat400$Err400)]<-0

iat400 <-iat400[,c("'subject”,"Err400")]

# Percentage of trials > 10,000 ms

iat10k <- subset(iatl, subset=latency>10000)

lat10k <- aggregate(iat10k[,c("correct"), drop=FALSE],
by=list(subject=iat10k$subject), FUN=length)
iat10k<- merge(iat10k, iatValid, by="subject",all=TRUE)
iat10k$Err10k<-(iat10k$correct/iat10k$valid)* 100
iat10k$correct<-NULL

iat10k$valid<-NULL

iat10k$Err10k [is.na(iat10k$Err10k)]<-0

iat10k <-iat10k[,c("subject","Errl0k")]

# Remove latencies greater than 10,000 msec
iatl <- subset(iatl, subset=latency<=10000)

# Calculation of Naand Nb

Na <- subset(iatl, subset=blockcode=="incompatibletest1" |
blockcode=="compatibletest1")

Na <- aggregate(Na[,c("correct"), drop=FAL SE], by=list(subject=Na$subject),
FUN=length)

Na$Na<-Nas$correct

Na$correct<-NULL
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Nb <- subset(iat1, subset=blockcode=="incompatibletest2" |
blockcode=="compatibletest2")

Nb <- aggregate(Nb[,c("correct"), drop=FAL SE], by=list(subject=Nb$subject),
FUN=length)

Nb$Nb<-Nb$correct

NbS$correct<-NULL

# Subset main dataset into 4 differnt datasets

incoml <- subset(iat1, subset=blockcode=="incompatibletest1")
incom2 <- subset(iatl, subset=blockcode=="incompatibletest2")
coml <- subset(iatl, subset=blockcode=="compatibletest1")
com?2 <- subset(iat1, subset=blockcode=="compatibl etest2")
sdl <- subset(iatl, subset=blockcode=="incompatibletest1" |
blockcode=="compatibletest1")

sd2 <- subset(iat1, subset=blockcode=="incompatibletest2" |
blockcode=="compatibletest2")

# Individual block total hasto be calcul ated

# Calculation of N1, N2, N3 and N4

Ncl <- subset(iatl, subset=blockcode=="compatibletest1")

Ncl <- aggregate(Ncl[,c("correct"), drop=FALSE], by=list(subject=Ncl1$subject),
FUN=length)

Nc1$Ncl<-Ncl$correct

Ncl$correct<-NULL

Nicl <- subset(iatl, subset=blockcode=="incompatibletest1")

Nicl <- aggregate(Nicl[,c("correct"), drop=FALSE], by=list(subject=Nic13$subject),
FUN=length)

Nic1$Nicl<-Nicl$correct

Nicl$correct<-NULL

Nc2 <- subset(iatl, subset=blockcode=="compatibletest2")

Nc2 <- aggregate(Nc2[,c("correct"), drop=FALSE], by=list(subject=Nc2$subject),
FUN=length)

Nc2$Nc2<-Nc2$correct

Nc2$correct<-NULL

Nic2 <- subset(iatl, subset=blockcode=="incompatibletest2")

Nic2 <- aggregate(Nic2[,c("correct"), drop=FALSE], by=list(subject=Nic2$subject),
FUN=length)

Nic2$Nic2<-Nic2$correct

Nic2$correct<-NULL

# Other Error components

Errla<- subset(coml, subset=correct==1)

Errla<- aggregate(Errla],c("correct"), drop=FALSE],
by=list(subject=Errla$subject), FUN=Ilength)

Errla<- merge(Errla, Ncl, by="subject",al=TRUE)
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Errla$Errla<-((Errla$Ncl-Errla$correct)/Errla$Ncl)* 100
Errla$correct<-NULL
Errla$Ncl<-NULL

Err2a <- subset(incoml, subset=correct==1)

Err2a <- aggregate(Err2a[,c("correct™), drop=FAL SE],
by=list(subject=Err2a$subject), FUN=Ilength)

Err2a<- merge(Err2a, Nicl, by="subject",all=TRUE)
Err2a$Err2a<-((Err2a$Nicl-Err2a$correct)/Err2a$Nicl)* 100
Err2a$correct<-NULL

Err2a$Nicl<-NULL

Errlb <- subset(com2, subset=correct==1)

Errlb <- aggregate(Errlb[,c("correct"), drop=FALSE],
by=list(subject=Errlb$subject), FUN=Iength)

Errlb<- merge(Errlb, Nc2, by="subject",al=TRUE)
Err1b$Err1b<-((Errlb$Nc2-Errlb$correct)/Errlb$Nc2)* 100
Errlb$correct<-NULL

Errlb$Nc2<-NULL

Err2b <- subset(incom2, subset=correct==1)

Err2b <- aggregate(Err2b[,c("correct"), drop=FALSE],
by=list(subject=Err2b$subject), FUN=Iength)

Err2b<- merge(Err2b, Nic2, by="subject",all=TRUE)
Err2b$Err2b<-((Err2b$Nic2-Err2b$correct)/Err2b$Nic2)* 100
Err2b$correct<-NULL

Err2b$Nic2<-NULL

# Mergedl errors

ErrAll <- merge(Errla, Err2a, by="subject",al=TRUE)
ErrAll$Nax <- NULL

ErrAlI$Nay <- NULL

ErrAll <- merge(ErrAll, Errlb, by="subject",al=TRUE)
ErrAlI$Nb <- NULL

ErrAll <- merge(ErrAll, Err2b, by="subject",al=TRUE)
ErrAlI$Nb <- NULL

# To convert NA t0 0.0

ErrAlI$Errla[is.na(ErrAll$Err1a)]<-0
ErrAlI$Errib [is.na(ErrAll$Errib)]<-0
ErrAlI$Err2a[is.na(ErrAll$Err2a)]<-0
ErrAlI$Err2b [is.na(ErrAll$Err2b)]<-0

ErrAlI$SERR_1<-(ErrAll$Errlat+ErrAll$Errib)/2
ErrAlISERR _2<-(ErrAll$Err2a+ErrAll$Err2b)/2

# Aggregate as mean for each block

incom1lMeanL at <- aggregate(incoml[,c("latency"), drop=FALSE],

by=list(subject=incoml$subject), FUN=mean)
incom1MeanL at$l atlncoml1<-incom1MeanL at$l atency

Appendices
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incom1MeanLat$latency <- NULL

incom2MeanL at <- aggregate(incom2[,c("latency”), drop=FALSE],
by=list(subject=incom2$subject), FUN=mean)

incom2M eanL at$l atl ncom2<-incom2M eanL at$l atency
incom2MeanL at$latency <- NULL

comlMeanLat <- aggregate(coml[,c("latency"), drop=FALSE],
by=list(subject=com1$subject), FUN=mean)

com1MeanL at$latcom1<-com1MeanL at$latency
comlMeanLat$latency <- NULL

com2MeanL at <- aggregate(com2[,c("latency"), drop=FALSE],
by=list(subject=com2$subject), FUN=mean)

com2M eanlL at$latcom2<-com2M eanL at$l atency

com2MeanL at$latency <- NULL

iatsdl <- aggregate(sdl],c("latency"), drop=FALSE], by=list(subject=sd1$subject),
FUN=sd)

iatsd1$sdl<-iatsd1$latency

iatsd1$latency <- NULL

iatsd2 <- aggregate(sd2[,c("latency"), drop=FALSE], by=list(subject=sd2$subject),
FUN=sd)

iatsd2$sd2<-iatsd2$l atency

iatsd2%latency <- NULL

# Merge into one dataset

latScore<- merge(incom1MeanL at, incom2MeanL at, by="subject")
iatScore<- merge(iatScore, com1lMeanL at, by="subject")
latScore<- merge(iatScore, com2MeanL at, by="subject")
iatScore<- merge(iatScore, iatsdl, by="subject")

latScore<- merge(iatScore, iatsd2, by="subject")

# D Score Calculation and final output

iatScore$Da <- (iatScore$latincoml-iatScore$l atcoml)/iatScore$sdl
iatScore$Db <- (iatScore$latlncom2-iatScore$l atcom?2)/iatScore$sd2
iatScore$D <- ((iatScore$DatiatScore$Db)/2)
iatScore$ORDER<-ifel se(iatScore$subject%%2==1,1,2)

DScore<- merge(iatScore, iatError, by="subject")
DScore<- merge(DScore, ErrAll, by="subject")
DScore<- merge(DScore, Na, by="subject")
DScore<- merge(DScore, Nb, by="subject")
DScore<- merge(DScore, iatMeanL at, by="subject")
DScore<- merge(DScore, iat300, by="subject")
DScore<- merge(DScore, iat400, by="subject")
DScore<- merge(DScore, iat10k, by="subject")
DScore

# To generate output similar to the SPSS script available on www.millisecond.com
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DScorel <- data.frame(Subject=D Score$subject, ORDER=D Score5ORDER,

D _biep_a=DScore$Da, D_biep b=DScore$Db, M 1a=DScore$latcom1,
M2a=DScore$latincoml, M 1b=DScore$latcom2, M 2b=DScore$latincom2,
ERR1a=DScore$Errla, ERR2a=DScore$Err2a, ERR1b=DScore$Errib,
ERR2b=DScore$Err2b, Na=DScore$Na, Nb=DScore$Nb, ERR _1=DScore$ERR 1,
ERR_2=DScore$ERR 2, D_biep=DScore$D, PCT_300=DScore$Err300,
PCT_400=DScore$Err400, PCT_10K=DScore$Err10k,

AVELTNCY =DScore$latency, ERRORPCT=DScore$ErrPer,
NTRIALS=DScore$valid)

# To create an output filein excel format and storeit in

write.table(DScorel, "D:/IAT output filexIxs', sep="\t", col.names=TRUE,
row.names=FALSE, quote=TRUE, na="NA")
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Inquisit Script torun Y-IAT Experiment

kkhkkkhkkhkkhkkhhkkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhhkhhhkhhhkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkhkkhkkk**x

Single Target Y oga Implicit Association Test (ST YIAT)

kkhkkkhkkhkkkhhkkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhhhkhhhkhhhkhkhhkhkhhkhkhhkkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkkkhkkk**x

Last Modified: 28-07-2012 at 03:00 PM (IST)
kkhkkhkkkhkkhkkhkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkk
This script was modified from the IAT script available at the Inquisit website,
www.millisecond.com/ download/library/IAT/

Other IAT scripts can be downloaded from this website.

Thissample IAT can be easily adapted to different target categories

and attributes. To change the categories, you need only change the

stimulus items and labels immediately below thisline.

To run this script, copy the whole script and paste it in the Inquisit program and run.
kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk
<item attributeAlabel>

/1 ="Good"

<[/item>

<item attributeA>

/1 ="Good"

/2 = "Superb"

/3 ="Pleasure"
/4 = "Beautiful"
/5 ="Joyful"

/6 ="Glorious"
/7 ="Lovedy"

/8 = "Wonderful"
</item>

<item attributeBlabel >
/1="Bad"
</item>

<item attributeB>

/1 ="Hurt"

/2 ="Sorrow"
/3 ="Painful"
/4 = "Poison"
/5 ="Accident"
/6 = "Fearful”
/7 ="Bad"

/8 = "Dirty"
</item>

<item targetAlabel>
/1="Yoga"
<[/item>

<item targetA>
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/1="Yama"

/2 ="Niyama'

/3 ="Asana"

/4 = "Pranayama’
/5 = "Pratyahara’
/6 ="Dharana"
/7 = "Dhyana"

/8 ="Samadhi"
<[/item>

kkhkkkhkkhkkhkkhhkkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhhkkhhhkkhkhhkhkhhkhkhhkhkhhkhkkhhkhkhhkhkkhhkhkkhhkhkkhkhkkhkhkkhkkk*x*x

To change the categories, you need only change the stimulus items and
labels immediately above this line. All commands below relate to the
IAT procedure, and need only be changed if you wish to modify the
generic |AT procedure.

kkhkkhkkkkhhkkkhhkkhkkhhkhkkhhkhkkhhkhkkhhkhkhkhkhkhhkkhkhhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkikkk,kkkk*x*x*%

kkhkkhkkkkhhkkhkkhhkkhkkhhkhkkhhkhkkhhkhkhhkhkhhkhkhhhkhkhkkhkhhkhkhhkhkhhkhkhhkhkkhhkhkhhkhkkhhkhkhkhkkhkkk,kkkk*x*x*%

Performance summary

kkhkkhkkkkhhkkkhhkkkhhkhkkhhkhkhhkhkkhhkhkhkhkhkhhhkhkhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkkk,kkkkx*x*%

<trial summary>

/ stimulustimes = [O=summary]

/ validresponse = (" ")

/ recorddata = false

/ ontrialbegin = [values.magnitude = "little to no"]

/ ontrialbegin = [if( abs(expressions.d) > 0.15 ) values.magnitude = "a slight"]

/ ontrialbegin = [if( abs(expressions.d) > 0.35 ) values.magnitude = "a moderate"]
/ ontrialbegin = [if( abs(expressions.d) >= 0.65 ) values.magnitude = "a strong"]
/ ontrialbegin = [if(expressions.d >= 0.0) expressions.attitude = "positive"]

/ ontrialbegin = [if(expressions.d < 0.0) expressions.attitude = "negative"]
<[trial>

<text summary>
/items = ("Your IAT score (D) was <% expressions.d %>, which suggests <%
values.magnitude %> <% expressions.attitude %> implicit attitude towards <%
item.targetALabel.1 %>.~n~n~nPress the spacebar to complete this session.")
| size = (60%, 60%)
/ hjustify = left

</text>

kkhkkhkkkkhhkkhkkhhkkhkkhhkhkkhhkhkkhhkhkhhkhkhhkhkhhhkhkhkkhkhhkhkhhkhkhhkhkhhkhkkhhkhkhhkhkkhhkhkhkhkkhkkk,kkkk*x*x*%

Task instruction stimuli

AR AR A R R R R A R A A A R AR A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR AR AR AR A AR AR Ak kkhhkk*%k
<trial instructions>

/ stimulustimes = [ 1=instructions, spacebar]

/ correctresponse = (" ")

| errormessage = false

/ recorddata = false

<[trial>
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<text instructions>

/ items = instructions

/ hjustify = |eft

| size = (90%, 60%)

/ position = (50%, 85%)
/ valign = bottom

| select = sequence

/ resetinterval = 20
</text>

<item instructions>

/ 1 ="Put your middle or index fingers on the E and | keys of your keyboard. Words
representing the categories at the top will appear one-by-one in the middle of the
screen. When the item belongs to a category on the left, press the E key; when the
item belongs to a category on the right, pressthe | key. Items belong to only one
category. If you make an error, an X will appear - fix the error by hitting the other

key.

Thisisatimed sorting task. GO ASFAST AS YOU CAN while making as few
mistakes as possible. Going too slow or making too many errors will result in an
uninterpretable score. Thistask will take about 5 minutes to complete.”

/ 2 ="See above, a new category now appears together with one of the previous
categories you saw. Remember, each item belongs to only one group. For example,
if the categories yoga and good appeared on the separate sides above - words
meaning yoga would go in the yoga category, not the good category.

Usethe E and | keys to categorize items into three groups left and right, and correct
errors by hitting the other key."

/ 3 ="Sort the same three categories again. Remember to go as fast as you can while
making as few mistakes as possible.

Usethe E and | keys to categorize items into the three groups left and right, and
correct errors by hitting the other key."

/| 4 =" See above, the three categories now appear together in anew configuration.
Remember, each item belongs to only one group.

Usethe E and | keysto categorize itemsinto the three groups left and right, and
correct errors by hitting the other key."

/'5 ="Sort the same three categories again. Remember to go as fast as you can while
making as few mistakes as possible.

Usethe E and | keys to categorize items into the three groups left and right, and
correct errors by hitting the other key."
<[/item>

<text spacebar>

/ items = ("Press the SPACE BAR to begin.")
/ position = (50%, 95%)
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/ valign = bottom
</text>

<text attributeA>

[ items = attributeA

/ fontstyle = ("Aria", 5%)
/ txcolor = (255, 255, 255)
</text>

<text attributeB>

/ items = attributeB

/ fontstyle = ("Aria", 5%)
/ txcolor = (255, 255, 255)
</text>

<text targetA>
/ items = targetA

/ fontstyle = ("Aria", 5%)
/ txcolor = (255, 255, 255)
</text>

<text error>

/ position = (50%, 75%)
/items= ("X")

/ color = (255, 0, 0)

/ fontstyle = ("Aria", 10%, true)
</text>

<text attributeAleft>

/ items = attributeAlabel

/ valign = top

/ halign = left

/ position = (5%, 5%)

/ txcolor = (255, 255, 255)
/ fontstyle = ("Aria", 5%)
</text>

<text attributeBright>

/ items = attributeBlabel

/ valign =top

/ halign = right

/ position = (95%, 5%)

/ txcolor = (255, 255, 255)
/ fontstyle = ("Aria", 5%)
</text>

<text targetAleftmixed>
/ items = targetAlabel

/ valign = top

/ halign = left
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/ position = (5%, 19%)
/ fontstyle = ("Aria", 5%)
</text>

<text targetArightmixed>
/ items = targetAlabel

/ valign = top

/ halign = right

/ position = (95%, 19%)

/ fontstyle = ("Aria", 5%)
</text>

<text targetAleft>

/ items = targetAlabel

/ valign = top

/ halign = left

/ position = (5%, 5%)

/ fontstyle = ("Aria", 5%)
</text>

<text targetAright>

/ items = targetAlabel

/ valign = top

/ halign =right

/ position = (95%, 5%)

/ fontstyle = ("Aria", 5%)
</text>

<text orleft>

/ items = ("or")

/ valign = top

/ halign = left

/ position = (5%, 12%)

/ fontstyle = ("Aria", 5%)
</text>

<text orright>

/ items = ("or")

/ valign = top

/ halign =right

/ position = (95%, 12%)

/ fontstyle = ("Aria", 5%)
</text>
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kkhkkkhkkhkkhkkhhkkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhhhkkhhkkhhhkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkhkkhkkk**x

Trias

kkhkkkhkkhkkhkkhhkkhkkhhkhkkhhkhkkhhkhkhhkhkkhhkhkhhhkhhkhkhhhkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkhkkhkkk*x*x

<tria attributeA>
/ validresponse = ("E", "I")
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/ correctresponse = ("E")

/ stimulusframes = [1 = attributeA]
/ posttria pause = 250

<[trial>

<trial attributeB>

/ validresponse = ("E", "I")

/ correctresponse = ("1")

/ stimulusframes = [1 = attributeB]
/ posttrialpause = 250

<[trial>

<trial targetAleft>

/ validresponse = ("E", "I")

/ correctresponse = ("E")

/ stimulusframes = [1 = targetA]
/ posttria pause = 250

<[trial>

<tria targetAright>

/ validresponse = ("E", "I")

/ correctresponse = ("1")

/ stimulusframes = [1 = targetA]
/ posttrialpause = 250

<[trial>

kkhkkkhkkhkkhkkhhkkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhhhkhhhkhhhkhkhhkkhkhhkhkhhkhkkhhkhkhhkhkkhhkhkkhhkhkkhkhkkhkkkhkkk*x*x

Blocks

kkhkkkhkkhkkkhhkkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhhhkkhhhkhhhkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkkkhkkk*x*x

<block attributepractice>

/ bgstim = (attributeAleft, attributeBright)

/ tridls = [1=instructions;2-21 = random(attributeA, attributeB)]
| errormessage = true(error,200)

/ responsemode = correct

</block>

<block compatibl etest1>

/ bgstim = (attributeAleft, orleft, targetAleftmixed, attributeBright)

/ tridls = [1=instructions; 2-21 = noreplace(targetAleft, attributeA, attributeB)]
| errormessage = true(error,200)

/ responsemode = correct

/ ontrialend = [if(block.compatibletestl.latency <= 10000 & &
block.compatibletest1.currenttrialnumber !'= 1) values.sumla= vaues.sumla+
block.compatibletest1.latency]

/ ontrialend = [if (block.compatibletestl.latency <= 10000 & &
block.compatibletestl.currenttrialnumber '= 1) values.nla= values.nla+ 1]
/ ontrialend = [if (block.compatibletestl.latency <= 10000 & &
block.compatibletest1.currenttrialnumber !'= 1) values.ssla= values.ssla+
(block.compatibletest1.latency * block.compatibletestl.latency)]
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</block>

<block compatibl etest2>

/ bgstim = (attributeAleft, orleft, targetAleftmixed, attributeBright)

/ trials = [1-40 = noreplace(targetAl eft, attributeA, attributeB)]

| errormessage = true(error,200)

/ responsemode = correct

/ ontrialend = [if (block.compatibletest2.latency <= 10000) values.sumlb =
values.sumlb + block.compatibletest2.latency]

/ ontrialend = [if (block.compatibletest2.latency <= 10000) values.n1b = values.nlb
+ 1]

/ ontrialend = [if (block.compatibletest2.latency <= 10000) values.sslb =
values.sslb + (block.compatibletest2.latency * block.compatibletest2.latency)]
</block>

<block incompatibletest1>

/ bgstim = (attributeAleft, targetARightMixed, orright, attributeBright)

/ tridls = [1=instructions; 2-21 = noreplace(targetAright, attributeA, attributeB)]
| errormessage = true(error,200)

/ responsemode = correct

/ ontrialend = [if (block.incompatibletest1.latency <= 10000 & &
block.incompatibletest1.currenttrialnumber !'= 1) values.sum2a = vaues.sum2a +
block.incompatibletest1.latency]

/ ontrialend = [if(block.incompatibletestl.latency <= 10000 & &
block.incompatibletest1.currenttrialnumber '= 1) values.n2a= values.n2a + 1]
/ ontrialend = [if(block.incompatibletestl.latency <= 10000 & &
block.incompatibletest1.currenttrialnumber != 1) values.ss2a= values.ss2a +
(block.incompatibletest1.latency * block.incompatibletestl.latency)]

</block>

<block incompatibl etest2>

/ bgstim = (attributeAleft, targetARightMixed, orright, attributeBright)

/ trials = [1-40 = noreplace(targetAright, attributeA, attributeB)]

| errormessage = true(error,200)

/ responsemode = correct

/ ontrialend = [if (block.incompatibletest2.latency <= 10000) values.sum2b =
values.sum2b + block.incompatibletest2.latency]

/ ontrialend = [if (block.incompatibletest2.latency <= 10000) values.n2b =
values.n2b + 1]

/ ontrialend = [if(block.incompatibletest2.latency <= 10000) values.ss2b =
values.ss2b + (block.incompatibl etest2.latency * block.incompatibletest2.latency)]
</block>

<block compatibletestinstructions>

/ bgstim = (attributeAleft, orleft, targetAleftmixed, attributeBright)
/ tridls = [1=instructions]

/ recorddata = false

</block>
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<block incompatibl etestinstructions>

/ bgstim = (attributeAleft, attributeBright, orright, targetArightmixed)
/ tridls = [1=instructions]

/ recorddata = false

</block>

<block summary>

/ tridls = [1=summary]
/ recorddata = false
</block>

kkhkkhkkkkhhkkhkkhhkkkhhkhkkhhkhkhhkhkhhkhkhhkhkhhkkhkhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkkk,kkkk,x*x*%

Experiment

kkhkkhkkkkhhkkkhhkkkhhkhkhhkhkkhhkhkkhhkhkhhkhkhhkkhkhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkhhkhkkhhkhkhkhkkhkkk,kkkk,*x*x*%

<defaults>

/ fontstyle = ("Aria", 3.5%)

/ screencolor = (0,0,0)

/ txbgcolor = (0,0,0)

/ txcolor = (255, 255, 255)

/ minimumversion ="3.0.0.0"
</defaults>

kkhkkhkkkkhhkkhkkhhkkkhhkhkkhhkhkhhkhkkhhkhkhhkhkhhkkhkhhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkkk,kkkk,x*x*%

Experiment

kkhkkhkkkkhhkkhkkhhkkhhkhkkhhkhkhhkhkkhhkhkhkhkhkhkhkkhkhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhkhkkhkkk,kkkk*x*x*%

<expt>

/ blocks = [ 1=attributepractice; 2=block1; 3=block3; 4=block4; 5=block5; 6=block®;
7=block7; 8=summary]

</expt>

<variables>

/ group = (1 of 2) (blockl=compatibletestl; block3=compatibletestinstructions;
block4=compatibletest2; block5=incompatibletestl;

block6=incompatibl etestinstructions; block7=incompatibletest2)

/ group = (2 of 2) (block1=incompatibletestl; block3=incompatibletestinstructions,
block4=incompatibl etest2; block5=compatibletestl;

bl ock6=compati bl etestinstructions; block7=compatibl etest2)

</variables>

kkhkkhkkkkhhkkhkkhhkkhkkhhkhkkhhkhkkhhkhkhhkhkhhkhkhhhkhkhkkhkhhkhkhhkhkhhkhkhhkhkkhhkhkhhkhkkhhkhkhkhkkhkkk,kkkk*x*x*%

Data Columns

kkhkkhkkkkhhkkhkkhhkkkhhkhkkhhkhkhhkhkkhhkhkhhkhkhkhhkkhkhkkhkhhkhkhhkhkkhhkhkkhhkhkhhkhkkhhkhkkhhkhkkhhkkhkkk,kkkkx*x*%

<data>

/ columns = [date, time, subject, blockcode, blocknum, trialcode, trialnum, response,
correct, latency, stimulusnumber, stimulusitem, expressions.da, expressions.db,
expressions.d, expressions.latdiffa, expressions.latdiffb, expressions.|atdiff]

</data>
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kkhkkhkkkkhhkkkhhkkhkkhhkhkkhhkhkhhkhkhhkhkhkhkhkhkhkkhkhhkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkkhkhkkhkkk,kkkkx*x*%

Test Monkey

AR AR R R R R A A A A A R A A A A A A A A A A A A A A A A AR A A A A A A AR AR AR AR KRR AR AR AR AR A A Ak kkkhhkkk%k
<monkey>

/ latencydistribution = normal (500, 100)

| percentcorrect = 90

</monkey>

kkhkkhkkkkhhkkhkkhhkkhkkhhkhkhhkhkhhkhkhhkhkhkhkhkhhkkhkhhkkhkhhkhkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkkhhkhkhkhkkhkkk,kkkkx*x*%

Scoring
khhkkhkhkhkkhkhkhkdhkhhkdhhkhdhhdhdhhdhkhhdhkhhdhkhhdhkhhdhhhdhhhdhhdhddhdddhdhkhdhdkhdhdkhdhdhhdhdkddkdkixdx%kx
<vaues>

/[ sumla=0

/ sum2a=0

/sumlb=0

/sum2b=0

/nla=0

/n2a=0

/nlb=0

/n2b=0

/ssla=0

[ ss2a=0

/sslb=0

/ss2b=0

/ magnitude = "unknown"
</vaues>

* 1iscompatible, 2 isincompatible
* aisfirst block, b is second block

<expressions>

/ mla=values.sumla/ values.nla

/ m2a = values.sum2a/ values.n2a

/ mlb = values.sumlb/ values.nlb

/ m2b = values.sum2b / values.n2b

/ sdla= sgrt((values.ssla - (values.nla* (expressions.mla* expressions.mla)))/
(values.nla- 1))

/ sd2a = sgrt((values.ss2a - (values.n2a* (expressions.m2a* expressions.m2a))) /
(values.n2a- 1))

/ sd1b = sgrt((values.sslb - (values.nlb * (expressions.mlb * expressions.mlb))) /
(values.nlb - 1))

/ sd2b = sgrt((values.ss2b - (values.n2b * (expressions.m2b * expressions.m2b))) /
(values.n2b - 1))

/ sda = sgrt((((values.nla- 1) * (expressions.sdla* expressions.sdla) + (values.n2a
- 1) * (expressions.sd2a* expressions.sd2a)) + ((values.nla+ values.n2a) *
((expressions.mla- expressions.m2a) * (expressions.mla- expressions.m2a))/4))/
(values.nla+ vaues.n2a- 1))

/ sdb = sgrt((((values.nlb - 1) * (expressions.sdlb * expressions.sdlb) + (values.n2b
- 1) * (expressions.sd2b * expressions.sd2b)) + ((values.nlb + values.n2b) *
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((expressions.mlb - expressions.m2b) * (expressions.ml1b - expressions.m2b)) / 4) )
/ (values.nlb + values.n2b - 1) )

/ da= (m2a- mla) / expressions.sda

/ db = (m2b - mlb) / expressions.sdb

/ d = (expressions.da + expressions.db) / 2

/ latdiffa= m2a- mla

[ latdiffb = m2b - mlb

/ latdiff = ((values.sum2a + values.sum2b) / (values.n2a + values.n2b)) -
((values.sumla+ values.sumlb) / (values.nla + values.nlb))

/ attitude = "unknown"

</expressions>

174



Appendices

APPENDIX 5: RESULTSINTIMATION
Dear <name of the participant>,
Thanks for participating in the research and supporting us.
Here are the results of the study.

Objective of the study: To assess a person’s guna without his’/her conscious
awareness or without self presentation bias. For example, if we give a questionnaire,
there are chances we can bias our responses with or without our knowledge. This
study was to develop a tool which will help us assessing guna without these
limitations of questionnaires.

The test used in the study is called the Implicit Association Test. The logic of the
test is: We take less time to respond to those stimuli which our cognitive system is
well acquainted with. This kind of assessment is called Implicit assessment, and all
questionnaire based evaluations are called Explicit assessment. The study was to
see how well this implicit (what | think within) and explicit (what | say/project
outside) self-evaluation correlate. For more details follow:
https://implicit.harvard.edu/implicit/

The following tests were administered:

1. Guna- Implicit Association Test (G-1AT): A reaction time task.

2. Fedling Thermometer (FT): A 10-point self-rating scale to evaluate your
guna.

3. Vedic Personality Inventory (VPI): 56 question Questionnaire to assess
guna. Thisisto correlate with sattva scores of a person.

4. Satisfaction with life scale (SWLS): 5 question Questionnaire to assess total
satisfaction which we have with our life. This is to correlate with sattva
scores of a person.

5. Hartland Forgiveness Scale (HFS): This is a 20 item questionnaire to
assess how well we can forgive others, and forgive ourselves for the
unpleasant things done to us by others and ourselves respectively. This has
three sub-scales. Thisisto correlate with sattva scores.

6. Spielberg’s State-Trait Anxiety Inventory (STAI): Here only the trait
questions were used which are 20 in number. This score will show how much
anxiety we have in general. Thisisto correlate with rajas scores.

7. Active Procrastination Scale (APS): Thisis a 16 item questionnaire, which
measures how you procrastinate (delay). There are four sub-scalesin it. This
Isto correlate with other tamas scores.

8. Marlow Corwne Social Desirability Scale (MCSDS): This is a 33 item
questionnaire. The score suggests how much we tend to self-present
ourselvesin asocialy desirable manner. High score means we are very much
concerned for other’s opinions.
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Now following are your scoresin the test and its interpretation:

Subject ID: 1

G-IAT
Guna (Implicit) Your Score
Sattva 23.280000000000001
Rajas 97.680000000000007
Tamas 14.460000000000001

Your G-IAT Retest score after Score Not Available

Guna (Implicit) Your Score

Sattva Score Not Available
Rajas Score Not Available
Tamas Score Not Available

Interpretation of G-IAT scores. The range of score is from -600 to +600
millisecond. More positive score you get, more you evaluate yourself to be sattvic
implicitly, i.e., within. Negative score means you do not evaluate yourself to be
sattvic implicitly, i.e., within. A score of 0 means you do not have special preference
towards either side. For example, a score of +230 means | consider myself very
sattvic inherently. A score of -50 would mean | consider myself not sattvic dlightly.
Similarly, the scores of rgjas and tamas are eval uated.

Feeling Thermometer scores:

Guna (Explicit) Your Score

Sattva 5

Rajas 4

Tamas 14.460000000000001

This is how much do you rate yourself to be sattvic, rgjas, and tamasic on a 10-point
visual analog scale. A positive score means you consider yourself to be more sattvic,
a negative score means you consider yourself to be not sattvic, score of O means you
consider yourself to be moderately sattvic. Similary the scores of rgjas and tamas are
interpreted.
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Vedic Personality Inventory (VPI):

Guna Percentage (Explicit) Your Score

Sattva 35.869999999999997
Rajas 31.25

Tamas 32.890000000000001

VPI has 56 questions. It gives estimate of your sattva, rgjas, and tamas as reported
by you. The scores are given as percentages e.x., 30% tamas, 40% rgjas, and 30%
sattva etc. For each guna your score may vary from 0 to 100 %.

Satisfaction with life scale (SWLS): It isa 5 item questionnaire. The score ranges
from 1 to 35.

SWLS Score Satisfaction with life Your Score
30-35 highly satisfied
25- 29 Well satisfied
20-24 Moderately satisfied
15-19 Slightly below average in life
satisfaction 29
10-14 Dissatisfied
5-9 Extremely Dissatisfied
For detailed Interpretation of SWLS score follow:

http://inter nal.psychology.illinois.edu/~ediener/Documents/Under standing% 20
SWL S% 20Scor es.pdf

Hartland Forgiveness Scale (HFS):

Y our score

Forgiveness  of | Forgiveness of | forgiveness O | Total score
SELE OTHERS SITUATION

22 25 24 £

Thisis 18 item scale, It assesses your tendency to forgive. It has three subscales, 1)
forgiveness of SELF, 2) forgiveness of OTHERS, and 3) forgiveness of
SITUATION. Scores on the three HFS subscales can range from 6 to 42. Scores on
the Total HFS can range from 18 to 126.
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Forgiveness of Self Subscale

One’s score on the Forgiveness of Self subscale indicates how forgiving a person
tends to be of oneself, with higher scores indicating higher levels of forgiveness, and
lower scores indicating lower levels of forgiveness.

A score of 6to 18 meansthat oneis usualy unforgiving of oneself.

A score of 19 to 29 means that one is about as likely to forgive oneself as
that person is not to forgive oneself.

A scor e of 30 to 42 means that one is usually forgiving of oneself.

Forgiveness of Others Subscale

One’s score on the Forgiveness of Others subscale indicates how forgiving a person
tends to be of other people, with higher scores indicating higher levels of
forgiveness, and lower scoresindicating lower levels of forgiveness.

A score of 6to 18 meansthat oneis usualy unforgiving of other people.

A score of 19 to 29 means that one is about as likely to forgive others as that
person is not to forgive others.

A scor e of 30 to 42 means that you are usually forgiving of other people.

Forgiveness of Situations Subscale

One’s score on the Forgiveness of Situations subscale indicates how forgiving a
person tends to be of negative circumstances, events, or situations that are beyond
anyone’s control (such as an illness or a natural disaster). Higher scores indicate
higher levels of forgiveness, and lower scores indicate lower levels of forgiveness.

A score of 6 to 18 means that one is usualy unforgiving of uncontrollable
situations.
A score of 19 to 29 means that one is about as likely to forgive
uncontrollable situations as that person is not to forgive uncontrollable
situations.
A score of 30 to 42 means that one is usualy forgiving of uncontrollable
situations.

Total HFS

One’s score on the Total Heartland Forgiveness Scale indicates how forgiving a
person tends to be of oneself, other people, and uncontrollable situations. Higher
scores indicate higher levels of forgiveness, and lower scores indicate lower levels
of forgiveness.

A score of 18 to 54 means that one is usually unforgiving of oneself, others,
and uncontrollable situations.

A score of 55 to 89 means that one is about as likely to forgive, as oneis not
to forgive onesdlf, others, and uncontrollable situations.

A score of 90 to 126 means that one is usually forgiving of oneself, others,
and uncontrollable situations.
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Spielberg’s State-Trait Anxiety Inventory (STAI):

Y our score

STAI- Trait score
54

Thisis a 20 item questionnaire to assess your train anxiety level, i.e., how anxious
you are in general. A score of around 35 is considered normal. The Trait-STAI score
can range from 20 to 80. Any score much higher than 35 is considered trait anxious.

Active Procrastination Scale (APA):

Y our score:
Outcome Preference  for Intgqtlonal Ability to meet
. . decision to ;
satisfaction pressure , deadlines
procrastinate
7 7 25 6

This is a 16 item questionnaire. Active Procrastination is a concept according to
which, a person deliberately (by his own will) procrastinates (delays) decision
making and action, in order to meet deadlines, and to achieve satisfactory outcomes.
There are four sub-scales in this questionnaires, i) Preference for pressure, ii)
Intentional decision to procrastinate, iii) Ability to meet deadlines, iv) Outcome
satisfaction. Scores in each sub-scale can range from 4 to 28. Higher scores in each
of the domain means your procrastinate (delay) things deliberately (at will) in order
to achieve desirable outcome and meet deadlines.

Marlow Corwne Social Desirability Scale (MCSDYS):

Y our score

Social  Desirability
score
21

Thisisa 33 item questionnaire. It assesses how much do you tend to self-project in a
socially desirable manner which also gives an idea of how much do you consider
other’s views (‘what others will think about me’) to be important. Your score can
range from O to 33.
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L ow Scorers (0-8)

If you scored in this range, you (a) answered most of the questions in a socially
undesirable direction, but (b) answered them in a way more honest and true to real
life than most people. This means you do not feel discomfort when other people
view you as behaving in asocially undesirable way.

Average Scorers (9-19)

Scores here represent a combination of socially desirable and socially undesirable
responses. This combination represents a balance for you in your day-to-day
behavior.

High Scorers (20-33)

Your score in this range suggests that being seen as socially acceptable is very
important to you. You feel aneed for approval from others. If so, a high level of this
need for approva can adversely affect your socia interactions. If a high need for
approval describes you, you may feel frequent social insecurity, or anxiety about
doing what others expect.

Overall outcome of the study

We found that reported and implicitly measured scores correlate well only for those
subjects whose knowledge of English was quite good (assessed through medium of
instruction at school). The explicit measures of guna show expected directions of
correlations among themselves, however, implicit measures do not do so that
strongly.

NOTE: Theimplicit tool is being developed still so the interpretation of score is not
very conclusive. Hence interpret the results with caution. However, all questionnaire
scores are standardized and would reflect your actua position if you had attempted
them properly.

We heartily thank you for your active participation in the research program. We
hope that you would have enjoyed taking the test. For any clarifications, you may
write to us.

Thank you.
With regards,
Judu llavarasu.

(Ph.D. Scholar, SVYASA)
Phone: 9035730812
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APPENDIX -6 : GUNA WORDS REFEREE SHEET

Selection of Wordsfor Guna-Implicit Association Test
Name of referee:
Designation:

I nstitute:

Purpose of study: The Implicit Association Test is a test to measure person’s
implicit preferences. The test requires word stimuli to be shown to the participants.

The words should invoke the meaning and association in subjects.

Instructions: There are 42 words to be evaluated. For each word, there are two
rating scales. Oneisto mention whether the word belongs to Sattva, Rajas, or Tamas
category. If you feel that the word belongs to more than one category of guna, then
select the last option, which is “More than one Guna”. The second rating scale is to

mention how strongly it belongs to that category. Select only one option.

Required Criteriafor rating of words: 1) Clear, 2) Consistent, 3) Practical, 4)
Distinct, 5) Subjective importance (how relevant it is subjectively), 6) Thought
frequency (how frequently the word is processed), 7) Familiarity

For example:
Compassion

a) Itisword representing
[ Sattva " Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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Serenity
It isword representing

[ Sattva | Ragas [ Tames
| More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

Humility
It isword representing

[ Sattva I Raas [ Tames
[ More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

Gratitude
It isword representing

| Sattva | Rgas | Tames
| More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

Contentment
It isword representing

[ Sattva I Ragas [ Tames

| More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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Forgive
It isword representing

[ Sattva | Ragas [ Tames
| More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

Charity
It isword representing

[ Sattva I Raas [ Tames
[ More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

Simplicity

It isword representing

| Sattva ' Rajas [ Tames

| More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

Purity
It isword representing

[ Sattva I Ragas [ Tames

| More than one Guna

How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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9) Compassion
a) Itisword representing
[ Sattva | Ragas [ Tames
| More than one Guna
b) How strongly the word represents the above category according to the
required criteria?
™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
10) Dispassion
a) Itisword representing
[ Sattva I Raas [ Tames
[ More than one Guna
b) How strongly the word represents the above category according to the
required criteria?
™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly
11) Happy
a) Itisword representing
| Sattva | Rgas | Tames
| More than one Guna
b) How strongly the word represents the above category according to the
required criteria?
™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly
12) Peace
a) Itisword representing
[ Sattva I Ragas [ Tames
| More than one Guna
b) How strongly the word represents the above category according to the

required criteria?
™ Very weakly ™ Weakly ™ Neutral ™ Strongly

[ Very Strongly
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13) Calm
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

14) Service
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

I~ Very weakly [ Weakly v Neutral | Strongly
[ Very Strongly

15) Attachment
a) Itisword representing

| Sattva | Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

16) Restless
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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17) Passion
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

18) Anxiety
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

19) Greedy
a) Itisword representing

| Sattva | Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

20) Impatience
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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21) Jealousy
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

22) Pride
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

23) Anger
a) Itisword representing

| Sattva | Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

24) Dynamic
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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25) Envy
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

26) Worry
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

27) Ambition
a) Itisword representing

| Sattva ¥ Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
v Very Strongly

28) Tired
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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29) Laziness
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

30) Confusion
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

31) Indecision
a) Itisword representing

| Sattva | Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

32) Ignorance
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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33) Inertia
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

34) For get
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

35) Sleepy
a) Itisword representing

| Sattva | Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

36) Drowsy
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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37) Dull
a) Itisword representing

[ Sattva | Ragas [ Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly

38) Delusion
a) Itisword representing

[ Sattva I Raas [ Tames
[ More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neura I Strongly
[ Very Strongly

39) Arrogant
a) Itisword representing

| Sattva | Rgas | Tames
| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I Very Strongly

40) Depression
a) Itisword representing

[ Sattva I Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
[ Very Strongly
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41) Careless
a) Itisword representing
[ Sattva | Ragas [ Tames

| More than one Guna
b) How strongly the word represents the above category according to the

required criteria?

™ Very weakly ™ Weakly ™ Neura [ Strongly

[ Very Strongly

42) Delay
a) Itisword representing

[ Sattva | Ragas [ Tames

| More than one Guna

b) How strongly the word represents the above category according to the
required criteria?

™ Very weakly ™ Weakly ™ Neutral ™ Strongly
I~ Very Strongly

Further Comments (If you have specific observations):

Thank You for your valuable comments and ratings.
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ABSTRACT

In the East triguna is considered an important personality concept. Compared to western models of
personality, triguna is less popular globally. Even in the East, research on friguna is scarce. Interest in
the area peaked in the 1970s when theoretical works led to the development of several questionnaires.
However, practical use of these tools failed to take off. Triguna research remains sporadic, strongly
suggesting a lack of channelized work. The new tools, which were developed are also not much used.
Apart from psychology, in recent times, management research has taken to investigating triguna and other
related constructs like karma yoga. Considering the current situation of friguna research, if guidelines were
drawn up, researchers would have a direction to guide their studies, at least for coming few years and be
able to contribute incrementally to the field. This paper is presented in light of these considerations. We
discuss the concept of triguna, characteristics of a successful personality theory and challenges in triguna
research, in light of which we propose a set of eight guidelines to assist future research in the field. In
addition, we discuss some of the new tools emerging from mainstream psychology, which may also be
used in triguna research. Hopefully, we may look forward to some major landmarks of evidences for the

triguna construct, over the coming period of time.

Key words: Empirical research, guidelines, Samkhya, Triguna, yoga

INTRODUCTION

Psychologists have been the most active group in personality
research. Though personality is an important domain in
psychology, development of personality theories within
psychology was not smooth. Its acceptance in mainstream
psychology has always been a challenge. In the west
personality researchers had a reputation of being atheoretical
and vague, not sticking to the disciplines of the mainstream
psychology.!! Hence, development of personality theories
was a struggle. In India, some models of personality
are prevalent, though not taken seriously in the west.
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Here, we present and discuss a classic Eastern model of
personality-triguna.

The total number of papers published on triguna is relatively
small. Interest in guna research has waxed and waned,
growing stronger in the 1970s and then declining (Google
NGram).” There are more books than scientific articles
explaining gunas, the majority are from the field of philosophy.
In earlier days, the development of tools (questionnaires) to
assess triguna was the prime focus.*® One overriding issue
is the scarcity of studies using these questionnaires to study
human behavior in different contexts.”” Nor have they been
used to explore other constructs, in the way the big five has
been used to correlate with mindfulness," etc., indicating
that triguna has not yet gained the attention of researchers
in the field, not even among researchers in yoga, for which
the construct is particularly relevant.

The current state of triguna research presents the
background for the present paper, a critical analysis and
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description of the concept of guna with emphasis on
possible guidelines for the next stages of research in the
field. The intention of this paper is to suggest further
direction to triguna research incorporating emerging
research techniques from other discipline. We have
attempted to describe, certain aspects of triguna concept,
which are essential for designing empirical studies. We have
discussed the characteristics of a good personality theory
and have identified challenges in triguna research. From all
this, we have drawn few guidelines to conduct empirical
research in triguna. This has been presented in three stages
based on priority of importance. We have also commented
on what has been done already in each stage and what can
to be done in the future. All these factors, we believe would
give researchers a good direction to conduct their studies.

TRIGUNA AS PERSONALITY CONCEPT

Our goal in this section is not to give a detailed account
of the concept of triguna, which has been done already
in the literature.®%1? Various ways in which triguna was
conceptualized by various researchers was also analyzed."!
However, we present certain important concepts inspired
from the scriptures, which might help us figure out the
area where we need to focus to conduct empirical research.
These are authors’ understanding about the concept
triguna and the discussion might appear non-scientific
for the want of scientific evidences; nonetheless, we
present it here to draw our empirical guidelines. From
a personality perspective, triguna is considered as a
set of three basic types of tendency. Sattva, rajas and
tamas are the three components. Each of these gunas is
characterized by its own properties. Triguna is basically a
tendency of expression of behavior. Depending upon the
observed behavioral characteristic we can assess the guna,
which propelled that action. The element of freedom also
decreases from sattva to rajas to tamas. The tamas is the
state of maximum inertia, rajas drives the activity with
attachment and associated excitement and misery. Sattva
is a state of equilibrium and least agitation of mind. Even
in sattva state the bondage is present though the freedom
is also available to a greater extent.

According to Samkhya (one of the six schools of Vedic
philosophy), the three gunas are balanced in the unmanifest
form of prakriti. When it moves to the manifest form, it
happens with the imbalance of the triguna."¥ It is this
triguna, with a spectrum of qualities, which pervades
throughout the creation. Hence, it is considered the basic
fabric of creation.!" Although taking birth, a person takes up
a particular combination of gunas according to his previous
births’ experiences or samskaras (pregenetic disposition!')
and very specifically according to his prarabdha karma (a
part of the total karma, called sanchita karma, which
has already started working on a person in this birth),
which has to be exhausted taking this birth. Importantly,

he is responsible for the kind of guna that he possesses.
However, once the combination of the gunas is determined,
it strongly binds the person in this birth. They almost guide
every behavior of his. How does a particular guna emerge
at a given time? What factors determine that? Why gunas
are required? These are some of the common questions.
Basically, we are propelled to exhaust our karmas by
involving in action. This fruition of the fruits of karma starts
from our samskaras (all the impressions of our previous
experiences, including earlier births). Our samskaras create
a desire, which is an attempt of expression of samskaras.
This expression of desire requires certain vehicle to convey
and that can be attributed as gunas. Gunas are the means
through which our samskaras are expressed in terms of
thoughts of desires, which impel us into action. There are
deeper implications to this. As the impetus of samskaras
cannot be suppressed; similarly, inhibition of expression
of behaviors through one of the gunas or through any of
their combinations is not equally possible. Like the force of
gravity on earth, the laws of gunas are always acting on us,
hence we cannot neglect them, so the best approach would
be to understand them and use them according to our needs.

When a particular samskara finds suitable environment
outside, for its expression that samskara would emerge
and manifest itself. This gives the reason, why a particular
thought must arise in our mind at a given time or situation?
Time and situation provide congruent environmental
support for the expression of samskaras. We can control the
manifestation of samskaras by controlling the inner nature or
by carefully choosing the external environment. That is the
reason, it is considered very important to have a congenial
environment for one’s growth, because a good external
environment might inhibit the emergence of ill samskaras
and promote manifestation of good samskaras. Once the
samskaras manifest, they happen through one of the gunas.
This conceptual framework can be further expanded to
incorporate the element of free will as attempted in Figure 1.

The prarabdha Karma, which is available for fruition in
this birth, activates samskaras according to the influence

Desire

r Kama
o
Guna no bondage Gunateeta
State —
! Samskara

Activates environment Prarabdha
environment
Samskara Karma

environment

Guna R—
: maximum free wi -
Trait 2\ 5 Sattvic E
£ free will @“
%\, inaction A3 — Rajusic bondage
free will s @‘\\
ree wil %
environment & t
' Tamasic ' &
without -
free will action

Figure 1: Model of Karma, Guna, Samskara and free will, in action
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of the environment including imagination from memory.
as a samskara gets activated, it creates a desire. Desire
propels a person into action. the expression of the action
happens through gunas. Before action is actually executed,
there is an element of “free will,” which is the inherent
capacity to execute choices. Action can be executed with
or without free will. Action with maximum utility of free
will leads to no bondage and that is gunateeta state. Here,
influence of vijnanamaya kosha is maximum. However, the
less we use our degree of free will, owing to the dominance
of manomaya kosha or influence of our emotions, more
will be the bondage as at this level raga (likes) and
dwesha (dislikes) operates fully. Actions with decreasing
gradation of free will cause bondage and strengthen further
samskaras. Such actions are expressed through one of
the possible combinations of the gunas. Hence, the key
to freedom from actions is action without attachment by
consciously using the free will, with awareness. Use of
free will decide whether an action will lead to further
bondage or freedom

The presented line of argument would help to discover
whether guna should be given a status of trait or state
construct to dichotomise would be very difficult at
this stage; however, it should be possible to predict the
amount of trait feature and state feature by assessing the
behavior. If the behavior can be predicted by previously
known guna factors, then it is more likely to have trait
quality, whereas, if previously known guna factors do not
predict new behavior then that behavior is more likely to
get influenced by state features which are more transient.
From the developmental point of view, it is reasonable to
assume that any drastic change in the environment would
influence the expression of the gunas. This would give
direction to study gunas across the human life span

For scientific investigation, the internal factor cannot
be accommodated easily as it is more of a philosophical
discussion and doing an experiment under laboratory
conditions may not be that feasible. However, the second
factor, external environment, can be manipulated in a
controlled setup. However, it is a real challenge to estimate
the percentage of variance contributed by each of these
factors.

CHARACTERISTICS OF PERSONALITY THEORY

According to Hall et al., the essence of a personality
theory should consist of a set of assumptions concerning
human behavior together with empirical definitions. It
should be relatively comprehensive and should be able
to predict behavior in a wide range of situations. Many
of the existing western theories of personality do not
satisfy all these conditions and have their own inherent
limitations. Temporal and trans-situational consistencies

are the most desirable criteria for considering a personality
theory successful.l!

Traditionally, personality has been explored as a trait
concept, something, which is the characteristic feature of
a person and quite durable. When durable characteristics,
trait, is sought, the idea of the dynamic structure of
personality is seriously neglected. We tend to assume that
the characteristic features of a person should not change
over a short span of time. This altogether neglects the
possibility of phenomenal transformations, which people
can undergo due to various factors. We emphasize that
use of free will should be a determinant in the exploration
of the gunas. We may not have developed a valid and
reliable tool to assess free will, but it currently deserves
all focus and attention. Associated research in the areas
of self-concept and locus of control might give valuable
insights.

A related feature of triguna, which is less mentioned, is the
idea of gunateeta, the possibility of transcending gunas.
This may happen, the scriptures suggest, when inner
freedom has been consciously utilized to realize the highest
human potential. The experience of an “inner space” in
which a person can modify reactions or make decisions is
not uncommon. By the term inner freedom or free will, we
mean the state of being aware of our thoughts and actions,
witnessing them uninvolved emotionally or cognitively
and experiencing the “inner space.” This brings out the
important feature of the conditional existence of triguna.
Gunas do not always determine the behavior, since it may
be possible to transcend them. In such states, actions are
not impulsively exhibited, but are consciously guided by
the “will.” We suggest that unconscious determinants may
have less influence on behavior under such conditions.

CHALLENGES IN GUNA RESEARCH

Guna theory of personality currently does not possess all
the characteristics required of an ideal personality theory.
Its ability to predict behavior under a wide variety of
situations is yet to be verified. Hence, further research is
required in this direction. Some practical questions which
guna researchers need to address are now discussed.

CAN ABNORMAL BEHAVIOR BE EXPLAINED USING GUNAS?

This represents a practical challenge for guna researchers.
Many western theories are successfully applied to
understand abnormal behavior and treatment modalities
are developed using those models. The Freudian model,
social learning model, etc., are some examples. From the
triguna perspective, a subject which is explored extensively
in Ayurveda and which we shall treat in a subsequent
article, extreme gunas may be considered as predictors of

International Journal of Yoga - Philosophy, Psychology and Parapsychology e Vol. 1 « Jan-Jun-2013 17




llavarasu, et al.: Empirical research in Triguna

unusual or abnormal behavior. According to the Ayurvedic
text, Charaka Samhita (Sutrasthana, chapter 1, sutras, 57),
rajas and tamas are considered as mental doshas (defects).
Sattva is considered as a state of equilibrium. Furthermore,
the sutra 58 says mental disorders can be overcome by
right knowledge, boldness, memory and yogic practices
like samadhi. In chapter 11, sutra 47 stresses moderation
in life-style as therapy for mental disorders.'”? Hence,
directions can be sought from such classical Ayurvedic
texts for addressing the issue of abnormal behaviors.
Further research needs to be done to clearly identify how
particular gunas produce abnormal influences on behavior.

ARE GUNAS TRAIT OR STATE CHARACTERISTICS?

This is another challenging question. From the perspective
of personality psychology, gunas are considered more
durable and lasting in a person, if the element of inner
freedom is not used to consciously override behavior.
This means that the majority of the people, who are
propelled into action without using their inner freedom,
are more likely to express trait aspects of guna. The
behavior of those who consciously try to use their inner
freedom may be less predictable as they may consciously
override inner tendencies to behave constructively.
Given an element of inner freedom, therefore, gunas may
be both trait and state, with predominance requiring
judgment according to context. In general, the gunas are
considered as a trait concept. In Ayurvedic text also it can
be found that personality is described as 16 types, seven
sattva, six rajas and three tamas, which are majorly trait
characteristics.!'”! If experimental studies are conducted
keeping the state aspect into the framework, influence of
situational factors on behavior can be studied. With our
current understanding, we propose that state gunas are
influenced by the immediate effects of a given situational
action, however if they are continually reinforced, they
would become more durable trait quality. We suggest
future researches consider this aspect of dynamic flux of
state and trait gunas, which were not addressed earlier.

CAN GLOBAL OR CONTEXTUAL PREDICTION BE MADE?

Prediction is the ultimate gold standard for a successful
personality theory. Can guna theory be used to predict
general behavior of humans? Can it be used to predict
specific contextual behavior such as in a crisis, in an
interview, in a classroom, etc., Various situations may
evoke different responses. Triguna theory is not put into
these tests. Hence, finding predictive validity may be given
attention in future studies.

INFLUENCE OF FREE WILL IN EXPRESSION OF GUNAS

As intimated earlier, free will, should be considered when
assessing gunas as a potential moderator variable between

gunas and behavior. Influence of free will may cause
completely different expression of the gunas. This would
be the most challenging part of guna research. Other related
constructs, which can be studied are self-concept (opinion
about one’s own self) and locus of control (how much
a person is internally or externally guided in making
decisions). To study triguna incorporating free will, these
constructs may offer useful strategies. An attempt should
be made to integrate free will concept into the framework
of triguna.

GROUP VARIATION VERSUS INDIVIDUAL DIFFERENCE

These are the two ways of looking at people in personality
research. In personality research, more focus is given to
individual difference. Hence, guna theory should be able
to distinguish individual differences. Group variations
also need to be studied as a part of organizational setup,
or classroom setup, etc., and should give guidance to
categorize people. Group behavior may be quite different
from individual behavior as there are many more external
factors, which determine group behavior. Triguna
theory must bring these aspects of social psychology to
experimental field.

CROSS-CULTURAL VARIATIONS

Though triguna is considered as universal, in manifestation
and expression, it would be interesting to study any
cross-cultural difference in expression of guans. Whether
certain aspects of gunas are more dominant in particular
societies or groups would require global cross-cultural
studies. Such findings can help to address psychological
and social issues better, considering the nature of society or
group. Planning of health interventions or public activities
can also be guided by this knowledge.

OPERATIONAL DEFINITION

Finally, operational definition should be concisely
formulated to target particular aspects of gunas proposed for
measurement. Operational definition gives direction to the
formulation of precise hypotheses. The challenge involved
here is that each guna is a combination of various individual
constructs. For example, rajas is expressed as passion,
anxiety, jealousy, etc., which are psychological constructs in
themselves. Combining them and presenting them as a single
construct would be inappropriate. Hence, the operational
definition would help the researcher define what aspect
of the triguna is being assessed. Once a clear hypothesis is
formulated, further investigation becomes easier.

GUIDELINES FOR EMPIRICAL RESEARCH

Based on the above points, we would like to discuss
guidelines for future guna research in three stages,
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arranged in order of priority. Note that no work has been
done in these areas, but critical examination of what has
been done, helps in gaining insights into what may be best
done in the future.

STAGE ONE: DRAWING CLEAR THEORETICAL FRAMEWORK
OF TRIGUNA

In any research, the foremost step is to make basic concepts
clear, in this case, triguna. What does triguna mean in
terms of personality? Apte’s Sanskrit dictionary gives 31
different meanings of the word guna,*® here when we
talk about triguna, a personality concept, we essentially
mean sattva, rajas and tamas. They are the three different
modes with which a person expresses his inner tendencies
as behavior. The concept of triguna is mainly discussed
in the Bhagavad Gita"*'" and in the Samkhya Karika."*
There are three gunas: sattva, rajas and tamas. Sattva
is characterized by knowledge, illumination, serenity,
compassion, etc., Rajas is characterized by passion,
arrogance, jealousy, etc., Tamas is characterised by drowsy;,
sleepy, lazy, etc., These characteristics are like constructs
in psychology. In order to assess them using a suitable tool,
we must define them. Hence, the operational definition of
the gunas is very essential. To operationally define gunas,
the abstract constructs must be translated to measurable
framework. Finally, ontological validation gives the study
of gunas a scientific status and acceptance. Ontological
validations focuses on systematizing the construct triguna
hierarchically and express its interrelationships with other
similar constructs.

Works related to this stage have been done in a scattered
way and more research needs to be done focusing on each
element of the theoretical framework.

STAGE TWO: NATURE OF RESEARCH QUESTIONS FOR
VALIDATION OF GUNAS

In the next stage various theoretical proposals are put to
the test. Theoretical works should be promoted in order
to have good ontological validation of the construct. For
this literary, study must be promoted. In this regard one
point to be noted is that though the work is being carried
out in various other disciplines, researchers are working
independently of experimentalists. For example, they are
quite often Sanskrit scholars who would do intense literary
research. However, there is no connecting link between
them and the experimentalists so that those conceptual
ideas can be taken into empirical studies.

To conduct empirical research, the first thing that comes
to our mind is the tools that should be used to assess
gunas. Toward this, substantial work has been done
majorly to develop questionnaires to assess gunas. There
are about a dozen questionnaires to assess gunas. These

guna questionnaires were mostly developed in 70s and
80s, mainly from India. The Vedic Personality Inventory
developed by David Wolf,*! developed in the western
population, is one of the most rigorously validated
questionnaires until date, in which the author has used
statistical procedure called factor analysis for validation.
The most recently developed tool is the Mysore Triguna
Scale developed by Shilpa et al.? In this work, the authors
have attempted to develop scales both based on triguna
and on tridosha, an Ayurvedic concept to classify people
based on their prakriti.

The recent development in the field of social psychology
is the introduction of implicit tools to assess various
constructs. Implicit cognition is becoming popular and is
widely accepted among researchers. The basic premise is
that there are many determinants of our behavior, which
we are not quite aware of their influencing mechanism, are
predominantly unconscious, but still capable of exerting a
strong influence on the behavior of an individual. Implicit
tools can be used majorly under two conditions: 1) when
there is a chance of self-presentation bias and 2) when
the construct itself is difficult to self-report, though the
subject wants to honestly report them."* The construct
guna may have both these features, especially the domain
sattva. People may tend to project themselves more sattvic
than what they actually think implicitly. Such distinctions
can be addressed by use of implicit tools. Moreover, for
the want of deeper self-introspection, many times it might
be difficult to self-report gunas. Hence, the use of implicit
tools for guna research would be the further step in the
experimental validation of the construct, triguna.

Then comes the confirmatory studies and replication
studies. The hallmark of any science is reproducibility.
Hence, evidence, (weaker or stronger) as soon as obtained
must be taken to the next step of reproducibility. If more
number of independent studies is showing evidence of
construct validity and predictive validity, no doubt the
concept would be taken to practical field; else it would
always remain in the domain of academic research. The
most powerful evidences would be gathered if predictive
experiments are conducted in which behavior can be
predicted on the basis of the concepts of gunas as assessed
by the measuring tools.

STAGE THREE: INTEGRATION
CONTEMPORARY THEORIES

WITH OTHER

Once the construct is well-grounded and well-established,
its relationship with other relevant constructs must be
explored. Like the relationship between gunas, spiritual
well-being, mindfulness, etc., These correlational
studies would pave the way toward understanding the
interrelationship between different constructs. This is a
step before simplification and unification of the theory.
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As mentioned earlier, a theory’s success is evaluated
more on its utilitarian ground and hierarchical structure
inside a theory is more guided by utilitarian basis. For
example, anger and anxiety are two different constructs
according to the western psychology and indeed they can
be shown to be two distinct constructs, may be partially
overlapping. Researchers are however, able to distinguish
people having these different characteristics and hence
this classification has functional utility. On one side, our
attempt to find a simpler classification of personality,
should not affect our functional classification. We may tend
to think of the big five to simple three (gunas); however,
we should not overlook the contributions of big five and
other such similar theories. Unlike the big five, triguna
may fail to emerge as a construct having three independent
domains. In fact, the theory itself suggests the possibility of
overlap and gradation of gunas based on the three primary
gunas. Hence, triguna should be considered with its own
distinguished characteristics.

SUMMARY OF THREE STAGES

We summarize by drawing the following guidelines for

future work in gunas:

1. Theoretical framework and ontology validation of
gunas must be attempted, including the role of free
will

2. Operational definition must be stated clearly in each
study

3. Valid and reliable tools to assess gunas must be
promoted and use of the existing tools must be
encouraged further

4. Implicit tools of assessing gunas must be initiated as it
might give new dimensions of guna concepts

5. More statistically intense procedures must be used such
as dimensional reduction and factor analysis

6. Confirmatory and replication study must be conducted
to add stronger evidences

7. Integration with other contemporary theories

8. Cross-cultural variations must be studied for guna
construct.

Most of these guidelines may appear to be a general outline
for any field of research, however even adherence of such
general guidelines is found to be poor in the literature. We
also suggest a specific guideline, like the use of implicit
measures for guna research which might give insight into
the unconscious domain.

CONCLUSION

We conclude that the guidelines drawn in this paper would
help researchers to identify what best can be done for guna
research. Practical guidelines for research methodology
would also help to make empirical studies. We hope this

basic framework would be available for further expansion
and refinement.
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Implicit Measurefor Yoga Research: Yoga Implicit Association Test

Abstract
Context: The Implicit Association Test, a new tool for yoga research is presented. Implicit

measures could be used in those situations where 1) the construct is difficult to self-report, 2)
thereisthreat of socia desirability. Clinically we can assess cognitive dissonance by
evaluating incongruence between implicit and explicit measures. Explicit preferences are
self-reported. Implicit preferences are what we inherently believe, often without our

CONSCi OUS awareness.

Aims: To provide abird's eye view of thefield, Implicit Cognition, with emphasis on the
Implicit Association Test (IAT). To illustrate through an example of our study to develop an

implicit tool to assessimplicit preference towards yoga.

Settings and Design: Five independent samples of total 69 students undergoing short and
long term yoga courses in a Y oga University were assessed for their implicit and explicit

preferences towards yoga.

Methodsand Material: The Yoga-Implicit Association Test (Y-IAT), explicit self-rating
scale were administered through computers using Inquisit software. Experimental and scoring

materials are provided.

Statistical analysis used: Data were extracted using recommended scoring algorithm and
descriptive statistics highlighting basic psychometric properties of Y -1AT are presented along

with its congruence with explicit self-measure.

Results: A moderate preference towards yoga was detected, with alower implicit-explicit
congruence, reflecting possible confound of social desirability in the self-report of preference

towards yoga.



Conclusions: Implicit measures may be used in the yoga field to assess constructs which are
difficult to self report or may have socia desirability threat. Y-1AT may be used to evaluate

implicit preference towards yoga.

Key words: Yoga, Implicit Association Test, misattribution, implicit explicit congruance.



Introduction
Yogaresearch isindeed a multidisciplinary venture, and has adopted tools from various

disciplines like biology, medicine, psychology, psychiatry, sociology, etc. The strength of
any field liesin the strength of its methods and measurement tools used. Effects of yoga can
be studied at various levels using various methods. Tools of medicine and psychology are
majorly used in yoga research. For self-report of subjective feelings and thoughts
guestionnaires are chiefly used. However, there are many constructs which are difficult to
self-report and might have influence of social desirability (avoluntary or an involuntary
mode of response to project socialy desirable). Do | say what | actually think? Am |
influenced by my conditioning, unaware of myself? Often people tend to deliberately distort
their responses to questionnaires or give the wrong response quite unknowingly. To address
such questions, implicit measures were successfully utilized.™ In this article we present a
tool, extensively used in the west, especially in psychology since last 15 years, and which has
attained a status of state-of-the-art tool in the field. We propose to review this tool and
highlight its utility in the field of yoga, with an example of a study conducted by us. The
objective of this paper is not to present a detailed review of the field but to spotlight the most
relevant aspect of the field which can be utilized in yoga research.

Implicit Cognition

Implicit cognition is a broad term which encompasses all those cognitive processes that
happen, without any or much awareness about them, but still influence our behaviors. More
precisely implicit processes are characterized the process which happens with lack of
awareness, |ess cognitive resource, short time, and independent of proximal goal.!? Implicit
measures are those which can measure such influences of implicit processes. Some
commonly used related terms are unconscious, automatic, uncontrolled, implicit, and
subliminal. For an overview of how implicit social cognition functions, the recent book,

Blindspot ¥, should interest naive readers.



Implicit M easures:

There are many tools used in psychology which are categorized under implicit measures.
They are the Implicit Association Test (IAT), priming'™, Go/No-Go Association Task
(GNAT)!® The Extrinsic Affective Simon Task!”, etc. For adetailed review of the most
popular tools, refer the paper on implicit measures in social cognition by Fazio et al.[®' One
of the common goals of implicit measures is to assess those preferences and attitudes which
may be inhibited due to choice or ignorance. In this paper, we focus on one of the most well-
researched tools, the IAT. Sinceitsinception in 1998, many papers have been published
using thistool in diverse fields, and over 50 papers were only on various aspects of its
validity and psychometrics. The next popular tool is the priming tool, though equally
powerful, but compared to the IATsiit has lower internal consistency and effect size.l” Hence

we focuson the IAT.

Thelmplicit Association Test (I1AT)
The IAT wasfirst reported in 1998 by Greenwald et al.[” It isareaction time task, which

requires a certain way of categorization of the shown stimuli on the computer screen. This
test measures automatic preferences. These tests require about 5 to 10 minutes to complete,
and have high effect size compared to priming measures. Even for personality domains, like
self-esteem, |ATs were found to have internal consistencies above 0.80, and test retest
reliability ranging from 0.60 to 0.70. IAT's ease of administration, higher effect size, and
reliability are some of the features which captured the attention of many researchers. IATs
can be constructed and delivered very easily using any stimulus presentation software. Some
[10]

of the commercia software are Empirisoft, E-Prime, Inquisit, Paradigm, SuperLab, etc.

Affect 4.0™ isafree software which is capable of doing the same thing.

Structure and procedureof |AT



The structure of IAT can be illustrated using flower-insect IAT. The traditional IAT has

seven blocks (Table 1) in which subjects have to respond to the shown stimuli.

Table 1: IAT structure

Block No. of Tesk Response key assignment
trials Left key Right key
1 20 Target discrimination Flowers Insects
2 20 Attribute discrimination Good Bad
3 20 Initial combined task (Practice)  Flowers, Good Insects, Bad
4 40 Initial combined task (Test) Flowers, Good Insects, Bad
5 20 Reversed target discrimination Insects Flowers
6 20 Reversed combined task Insects, Good Flowers, Bad
(Practice)
7 40 Reversed combined task (Test)  Insects, Good Flowers, Bad

Inthe IAT a subject responds to a series of items that are to be classified into four categories:
typically, two representing a concept discrimination (also known as targets) such as flowers
versus insects and two representing an attribute discrimination (also known as attributes) such
as good versus bad. Targets are those which we are interested in evaluating, here implicit
eva uation towards flower s versus insects. Attributes are those qualities with which we want
to find the target's association strength. The subjects are asked to respond rapidly without
making much error. The right hand side key is to respond for right hand side categories
(target or attribute) and vice-versafor left hand key. The position of the target would change
to produce congruent and incongruent blocks. Congruent blocks are those in which
conceptually associated pairs are present like flowers with good, and insects with bad. The

(2 or may not be given'™®. Feedback of error isindicated by X'

feedback on error may'
which prompts the subject to give the correct response. From latencies of congruent and

incongruent blocks, IAT scores are calculated. The Logic of the test is subjects respond more



rapidly in the block where the target and attribute are strongly associated (flowers and good)

than when they are weakly associated (insects and bad).

|AT Scoring
Psychometrics of IAT has witnessed great streamlining. The latest algorithm provided by

Greenwald et al.™ isnow widely used in all studies. Summary of stepsis as follows!™ :

1. Deletetrias greater than 10,000 ms.
2. Deélete subjects for whom more than 10% of trials have latency less than 300 ms.
3. Compute the “inclusive” standard deviation for all trials in Stages 3 and 6 and

likewisefor al trialsin Stages 4 and 7.

4. Compute the mean latency for responses for each of Stages 3,4,6 and 7

5. Compute the two mean differences (Mean siages — M€aN sage 3) and (Mean gage - Mean
Stage4)

6. Divide each difference score by its associated “inclusive” standard deviation

7. D =the equal-weight average of the two resulting ratios.

Finally the scoreis reduced to a D value. Since mean differences are divided by
standard deviation, it is like Cohen’s d value. Hence IAT D isaso a measure of effect size.
However, adlight point of difference isthat in the calculation of the IAT D score, inclusive
standard deviation is used that means standard deviation of both practice and test blocks are
used. The D score ranges from -2 to +2 through 0. Negative score means negative preference
towards one of the target objects. This could be reversed also by suitably designing the IAT.
Generaly, a score below 0.35 means weak preference, a score up to 0.65 means moderate
preference, and above 0.65 means high implicit preference. The sign indicates the direction of
preference, i.e., towards which target. The IAT D scores might be influenced by order of
taking the congruent and incongruent tasks, recent experience, socia setup, familiarity with

the stimuli, etc.l¥



Variationsof [ATs
In recent times, many variations of the IAT have emerged. Firstly to overcome the relative

(28] and single target!*” IATs are developed. In these

preference assessment, single category
IATS, the target to be assessed need not have an opposite counterpart. These are useful where
constructs are unipolar. In an attempt to make IAT brief, yet reliable, the Brief IAT (B-
IAT)™® was developed. Another variation is personalized IAT™™ | in which participants
themselves can choose the category labels and corresponding stimuli, which need to be
presented during the test. This personalized IAT isreported to give higher congruence with
explicit measures, especialy in socially desirable constructs like personality domains. Finally
multifactor IAT, in which multiple factors like Big Five can be simultaneously evaluated.!*”!
The stimuli in these IATs can be given as words or as pictures. The picture IATs are shown
to have low effect size compared to word IATs, however, average latency of response, and

(21]

average errors are less.!“* These various versions of IATs have their own unique advantages

and aresearcher has arange of choice.

Implicit toolsfor yoga r esear ch
For convenience, yoga research can be classified into clinical and non-clinical.

Magjority of yoga research has published on clinical aspects, because the primary interest in
yoga s due to concerns about health and harmony at physical and mental levels. The other
sideis non-clinical, in which we can categorize all studiesrelated to physical, mental, and
cognitive development due to yogic practices. This also encompasses higher dimensions of
spiritual unfoldment. We shall discuss how implicit tools can be used in these two broad

aspects of yoga research.

The clinical use of implicit toolsis well demonstrated. The chapter 23 of the Handbook of
Implicit Social Cognition® describes them elaborately. Here are some of the relevant

aspects useful for yoga research. Clinically relevant aspect of implicit cognition is



dissociation of impulsive process and reflective process. Impulsive processes are automatic
and associative in nature, where implicit memory plays akey role. On the other hand,
reflective processes are more controlled. Taking to unhealthy lifestyle, natural rhythm and
regulation of body is compromised and the system goes uncontrolled, leading to clinical
conditions. Examples of obesity, depression, obsessive compulsive disorder, narcissism, etc.
demonstrate some of these aspects. The unhealthy and uncontrolled mind becomes the

precursor for unhealthy body.

Y ogaisthe process of reverse engineering in which more of automatic or implicit processes
are brought under conscious control by deliberate practice. According to Integrated Approach
of Yoga Therapy (IAYT)!*¥ | based on the five sheath model of existence, the cause of
disease is Aadhi. We term Aadhi as Implicit Misattribution Effect. Implicit is something that
happens automatically without the awareness of the person, hence very subtle hard to
perceive, but very strong. Missattribution is attributing some quality or notion about
something which is not true. The Effect is that which is caused by such Implicit
Misattributions. Hence Aadhi is the effect which is caused by automatic (Implicit) wrong
notions (Misattributions). Implicit misattribution can happen when we wrongly cognize
something and believe it completely. Such strong wrong belief is predominantly an implicit
process, and about which a person has least awareness and control. Y ogainvolves systematic
training of body and mind along with notional corrections, which reverses the process of
implicit misattribution effects through building up the strength of rational discriminating
process, which helps in recognizing the weaker reasons behind such implicit misattributions.
Gradually the process of desensitization happens that optimizes the process of regulation at
the mental level (manomaya kosha), at pranic level (pranamaya kosha) and at the physical
level (annamaya kosha). Hence understanding implicit processes might give deeper insights

to yogatherapy. One important concept which emerges from IATsis the correlation between



implicit and explicit measures.!?! Thisis called congruence between implicit and explicit
measures. It has been reported that for socially sensitive measures, the implicit explicit
congruence would be low, indicating, possible cognitive dissonance. Hence this congruence
between implicit and explicit measures could be considered as a marker of state of
psychologica well being. Higher the congruence, the greater is the psychological harmony,

and vice versa

Recent development in stress research is the introduction of the perseverative cognition
theory. According to this, greater cause of stressis constant rumination and repeated
processing of worrying thoughts, both anticipatory and retrospective. This can happen
unconsciously also, terming it as unconscious perseverative cognition, which is believed to be
amajor determinant of stress.® The unconscious influence can be studied using IAT

tools.[?%!

For anon-clinical application in yoga, implicit measures can be used in situations where there
isaserious threat of self-presentation bias, or social desirability. One example is assessment
of triguna. Triguna is a personality concept according to Indian Psychology. Sattva, rajas,
and tamas, are its three factors. When questionnaires to assess triguna are administered in a
yoga popul ation, the participants by virtue of their knowledge of the concept triguna, may
bias their responsesin order to be socially desirable. In those conditions we may use implicit
tools for assessment. Likewise other constructs which are difficult to self-report or where

socia desirability isaconcern, implicit measures may be utilized as potential solution.

Yoga-1AT: Assessment of implicit attitude towards Y oga

Overview of the experiment
We present the Y oga- Implicit Association Test (Y-1AT) to evaluate a person's inherent

preference towards yoga. Can we assess a person's preference towards yoga, without asking



them to self report? The Y-IAT was constructed in the same fashion as described in an earlier
section. However, the only difference was we chose one category instead of two. Hence this

isasingletarget IAT.

Methods and Materials

Subjects

The study was conducted in a'Y oga University, in southern India. It was conducted over a
period of seven months (August 2012 to February 2013) and five independent samples were
taken. The samples constituted of students of both long and short term yoga courses. The
total sample size was 69 (27 males) with mean age 27.17 + 7.14 (n=48, as the age and
explicit preference were not obtained in one of the batches of 21 subjects), and range (18-47

years). We present the results combining data of all the five independent samples.

Methods and Materials

The whole experiment was administered through computers using Inquisit 3.0 stimulus
presentation software.l”” The assessments were done in a batch of three to four participants.
The procedure and requirement for the test were explained to the participants. After informed
consent, the subjects typed demographic details, and took the Y-IAT and later an explicit
rating scale to rate their preference towards yoga on a 5- point likert scale (very strongly
dislike, strongly dislike, neutral, strongly like, very strongly like; -2 to +2). The order of

[14]

taking congruent and incongruent tasks in the Y-IAT was balanced across the subjects.

The whole test session lasted for about five to ten minutes.

Inthe Y-IAT, aseries of words related to yoga were shown to subjects on the computer
screen. Each stimulus had an inter trial interval of 250 milliseconds. The subjects had to
respond by pressing the appropriate response key on the keyboard, to indicate whether the

shown stimulus was on the left hand side or right hand side. "E" key was assigned to | eft



hand response and "I" key was allotted for right hand response. The subjects had to respond
as quick as possible without making much error. If an error occurred, they had to correct it
and proceed further. The target words, related to yoga were: Yama, Niyama, Asana,
Pranayama, Pratyahara, Dharana, Dhyana, and Samadhi. Attribute category words were, for
"Good" category: Good, Superb, Pleasure, Beautiful, Joyful, Glorious, Lovely, and
Wonderful; and for "Bad" category: Hurt, Sorrow, Painful, Poison, Accident, Fearful, Bad,
and Dirty. Selection of these words related to yoga category was based on the assumption that
any student of yoga course would know these eight fundamental words from the Patanjali's
Yoga Sutras. However, mental representations of these words in various individual may vary.
The single category Y-IAT had five blocks, the first block (20 trials) was attribute practice, in
which subjects had to categorize words which were of categories "Good" and "Bad". Next
block was the combined practice block which aso included category "Yoga'. In this block,
subjects had to categorize words related to one of the earlier mentioned categories. There
were 20 trias in this block. The third block was the test block, same as second block with 40
trias. In the fourth block, the target word changed position from left hand side to right hand
side or vice-versa. Thisblock is called practice block for reversed target and had 20 trials.

The fifth block had a similar structure that of the fourth one with 40 trials. (Inquisit script for

Y-1AT: Appendix 1).

Results

R statistical software was used for analysis.®® Scoring of Y-IAT were done using the
improved scoring algorithm.™ We have provided a detailed scoring procedure as an R script
(Appendix 2). Mean latencies for each block were measured. The block in which "Yoga' is
paired with "Good" is called compatible block and the block in which "Yoga" is paired with
"Bad" is called incompatible block. D scoreis obtained by difference of mean latencies of

incompatible and compatible blocks and then whole divided by the pooled standard



deviation. The positive score indicates the positive implicit evaluation towards yoga and

negative score suggests negative implicit evaluation towards yoga.

We discarded seven subjects from analysis because, the Y-IAT showed a negative D score.
As negative scores could strongly influence the mean, we removed them. An additional
reason to consider these negative scores as outliersis: we assume that all those participants
who came for yoga courses must be having a positive inclination towards yoga. Their explicit
scores support this assumption. Hence any negative score would mean that the subject does
not belong to the intended population. Further three subjects were removed for their high
response error rate (>20%).1% After removing these ten outliers, we observed an average D
score of 0.346 + 0.25, ranging from 0.001 to 0.896. The mean latency was 1024.17 ms £
300.10 ms. They had an average error rate of 4.38% (after treating outliers). The mean
explicit score was 1.26 + 0.59 showing strong positive preference towards yoga. The implicit-
explicit correlation was found to be: r = 0.18 (t = 1.14, df = 37, P=0.264). This correlation

reflects low implicit-explicit congruence.

Discussion

The Objective of the current study was to find out whether we can assess implicit preference
towards yoga using the IAT paradigm. The selection of the sample was appropriate as they
expressed strong explicit preference toward yoga. The results showed moderate implicit
preference towards yoga in this study sample. These preliminary results suggest that we can
measure implicit preference towards yoga. 90% of the participants had shown various
degrees of positive implicit preference towards yoga. The low correlation is an indication of
possible extraneous influence through self-presentation biases, hence it becomes further
interesting to study the influence of social desirability factors on implicit preference towards
yoga. In the current study no measure of self-presentation bias was taken, so we could not

find its mediating effect.



Y-1AT's application is restricted to those who are familiar with yoga, as the category |abel
and stimuli used were words related to yoga. Moreover, IATs may not be able to reflect the
actual preference always, as they may be clouded by person's strong belief. For instance, if
we happened to wrongly believe something, those wrong notions would be reflected in
implicit assessment. However, this discrepant information is highly valuable both clinically

and for general research.

We suggest further studies to evaluate discriminant validity, i.e., to find out if a sample of
non-yoga subjects, show negative or weak preference towards yoga. Predictive validity
should also be attempted as the current study does not predict outcome of yoga practice or
adherence to yoga practice. As afurther step, an attempt should be made to reproduce and
generalize the results in different samples. Specificaly for Y-IAT, other psychometric
properties need to be evaluated. Another general requirement for implicit cognition studiesin
yoga research is development of normative pool of visual and verbal stimuli. The
International Affective Picture System (IAPS)!?® and the Affective Norms for English Text
(ANET) % are databases that provide a set of normative emotional stimuli for experimental
investigations of emotion and attention. Development of such databases for yoga studies
would help devel op evidences which can be compared across experiments. Mechanism of
cognitive refinement brought about by yogic practicesis intricate and definitely involves
unconscious or implicit factors. Realizing this necessity of the hour, resorting to implicit tools

is highly encouraged.

Development of Y-IAT will have application in academic settings especialy in yoga
universities to assess the growth of students and their inherent interest towards yoga. We can
also evauate if explicit score or implicit score predicts better the future academic

performance. Also, IATSs can be used to assess those constructs which are difficult to self-



report. Therefore this IAT paradigm which promises to overcome self-presentation biases can
be used in the field of yoga.

Conclusion

In this article we have attempted to present before the yoga researchers a new tool for
exploration, the IAT. Necessary details of the use of thistool in yoga research were discussed
using Y-1AT. Relevant materials are provided to design new experiments and scoring them.
We emphasize that Implicit measures would find immense application in the field of yoga,
where no work has been done using this tool. Promotion and wide use of implicit tools can

bring new evidences to yoga research.
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ABSTRACT

The Implicit Association Test (IAT) has been used by psychologists to assess
attitudes that can be biased while reporting due to social desirability factors or
attitudes that are difficult to self report. It has been found sensitive to language of
delivery for bilinguals. Here, we report a first study of IAT from India, specifically
on the influence of language on IAT scores in Indian bilingual populations.
Motivation for the study was to explore culture and language specific determinants
that might influence IAT effects in Indian populations. The standard flower-insect
IAT was administered in three modalities, native language, English, and picture. In
contrast to earlier works, we found that IAT D scores were not influenced
significantly between native and English languages. For further analysis, we then
added two more determinates, frequency of usage of native language, and medium of
instruction at school, in the model. Indian populations' varied language and culture
make these appropriate. Error rates were significantly higher and latencies longer
for English 1ATs compared to native IATs, for those using their native language
more frequently. The opposite was also true. We propose that, for bilingual Indian
populations, less sensitive IATs can be administered in either English or native
language. Our result suggest that, because their second language is used under
natural conditions, the nature of bilinguals in India may be different, and require

further study.
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INTRODUCTION

Psychological testing is increasingly making use of implicit measures, especially in the west to
measure subjects' inherent attitudes and preferences. Self-presentation bias due to social
desirability is one of the most challenging problems in any questionnaire based self-report
measure. Implicit tools are considered to avoid this problem. They also facilitate access to
constructs which may be difficult to self-report. The Implicit Association Test (IAT) (Greenwald
et al. 1998) is one of the most popular tools used in Implicit cognition research. Over 100 articles
are annually published, but until now, no report has appeared from India. In order to carry out
research using IAT in India, certain methodological issues must be considered, including choice
of language to deliver stimuli. As the world's second most populous country, India has diverse
cultures and languages; many Indians are bilingual, with English as their second language, since
it is a common medium of communication in schools.

REVIEW OF LITERATURE

Danziger and Ward (2010) reported that in Arab Israeli bilinguals, language changes IAT D
scores in an Arab-Jew IAT. Another study of bilinguals (Ogunnaike et al. 2010) showed that
participants' implicit attitude toward social categories was altered by the language in which the
test was administered. Foroni and Bel-Bahar (2010) reported that IAT effects are influenced by
level of representation (LR), the degree to which a shown word represents the corresponding
category. Processing of lower LR cues happens through the semantic-verbal network, while
higher LR cues are processed through the perceptual visual network. They also showed that
picture cues have low LR (activate less extraneous knowledge, easier to categorise, and less
semantic interference) while words have high LR (activate high extraneous knowledge, are
harder to categorise, and more semantic interference) and consequently, higher IAT effects are
found in word IATs than in picture IATs. The way LR is activated might differ from one
language to another. It is well recognised that in language acquisition implicit and explicit
learning play a key role. Interestingly, second language acquisition process differs between
instructed and naturalistic modes (Dsrnyei 2009). In the Indian context, this distinction between
instructed and naturalistic second language acquisition is relevant as many schools use English
as a medium of instruction, and media and the environment are redolent with English.

OBJECTIVES AND HYPOTHESIS

As a first investigation, we aimed to evaluate language's influence on IAT D score in an Indian
population, We administered the flower-insect IAT in three different modalities, English, mother
tongue (Hindi or Kannada), and picture. Picture IAT was used to cross check previously
established significant differences between picture and word IATs. The motivation for the study
stemmed from the general observation that use of English is often restricted to academic
pursuits; at home, native language is used more frequently. Hence, we hypothesised, dominant
use of mother tongue would alter IAT D scores in Indian bilinguals. Results did not show any

TRANS Asian Research Journals 24
http://www.tarj.in



ISSN: 2278-4853 Vol. 2, Issue. 9, September 2013 AJMR

significant difference in IAT D scores across modalities, however, interesting trends were
observed in mean latency and mean error percentage.

METHODOLOGY

Fifty four bilinguals (28 males, 26 females) attending university in southern India, mean age,
23.33, range (18- 41 years), were balanced for gender, education level (undergraduate or
postgraduate), native language (Hindi or Kannada). The order in which the three 1ATs were
presented (six orders for three IATs) were randomised using lottery method. As the subjects
arrived at the lab, they were briefed about the experiment and were asked to choose their random
order. All assessments were done in a batch of four to six subjects. Other factors considered,
included medium of instruction at school (medium), two levels English, and native language; and
frequency of usage of the latter compared to English (frequency), with three levels, more, less
and equally frequently. A seven block IAT structure was adopted from Greenwald et al. (2003),
with flower-insect categories substituted. The response keys were ‘e and 'i' to respond towards
left and right hand side categories. The first block contained 20 trials which was a practice block
for target discrimination. Subjects had to categorised them into two categories, 'Flowers' or
'Insects’. The second block was again a practice block of 20 trials to categorise attribute words,
'‘Good' or 'Bad'. The third block was a initial combined task in which 20 stimuli of both target
and attribute categories were presented for categorisation. This was also a practice block. The
fourth block was the test block similar to third block with 40 trials. The fifth block was a
reversed target discrimination block with 20 trials in which the response keys for target
categories were reversed. The sixth block (20 trials) and the seventh block (40 trails) combine
the attribute and reversely mapped target (Gawronski & Payne 2010). Positive D score reflected
positive implicit attitude towards flowers. All assessments were done using Inquisit stimulus
presentation software (Inquisit 2010). Participants gave their consent to participate and typed
demographic details, then took the standard flower-insect IAT in the modalities described above,
in randomly selected order, and finally a 5-point likert scale to report explicit preferences.
Flower-insect IAT was chosen for less ambiguity with explicit self-report measure. However, the
stimuli selected (appendix 1) were slightly different to match common usage in an Indian
population. We had conducted a pilot study prior to this work with a smaller sample of 22. In this
study, the order of the three IATs were fixed.

RESULTS

IAT scoring was done using the improved scoring algorithm (Greenwald et al. 2003). D scores
corresponding to mean error rate greater than 20% were discarded (Risch et al. 2010) and the
missing scores considered missing at random. However, if in the three IATs only one had error
rate greater than 20%, all three were retained. After treating outliers in this manner, it became
unbalance design (n=49) with missing values. Use of linear mixed effects model to analyse
repeated measures with missing values and unbalanced design is highly recommended (Locker,
Hoffman, & Bovaird 2007; Keselman, Algina, & Kowalchuk 2001). Hence, for analysis we used
R statistical package (R Development Core Team 2012) and its linear mixed effects model
analysis package, nlme (Pinheiro et al. 2012). The outcome variable was D score. Fixed effect
variables were IAT type (native, English, and picture), frequency (more, less, and equal),
medium (native and English), and order (six levels). The subject was random effect variable.

TRANS Asian Research Journals .
http://www.tarj.in



ISSN: 2278-4853 Vol. 2, Issue. 9, September 2013 AJMR

Baseline model was constructed using subject as random factor, and intercept. AT type was then
added to the model to find the effect of IAT type on D score. Orthogonal contrasts were coded to
assess differences between D scores for: picture versus word, and native versus English IATs.
Frequency and medium, with their interaction terms, were added separately. The mean (SD) IAT
D score for native IAT was 0.59 (0.34), for English IAT 0.54 (0.33) and for picture IAT 0.47
(.34).

Results found that, of the predicted factors, IAT type, frequency, medium, or order, none
were significant, except picture versus word IAT D score - just significant, b = 0.03, t(93) = 1.99,
p <.049. Nor were there any significant interaction effects (Table 1).

TABLE 1: ESTIMATES OF FIXED EFFECTS RESULTS WITH IAT D SCORE AS
OUTCOME VARIABLE

Study 1 (n=49)
Estimate | Std. Error | tvalue (df) | p value

Baseline (Intercept) 0.535 0.037 | 14.596 (95) <.001
Model 1 | (Intercept) 0.535 0.037 | 14.476 (93)| <.001
IAT type

WordvsPicture 0.032 0.016 1.987 (93) .049

NativevsEnglish 0.027 0.028 0.947 (93) .346
Model 2 | (Intercept) 0.582 0.054 | 10.779 (89) | <.001
IAT type | WordvsPicture 0.028 0.023 1.216 (89) 227

NativevsEnglish -0.020 0.041| -0.480(89) .632
Frequency | Frequencyless -0.101 0.124 | -0.810 (45) 422

Frequencymore -0.085 0.079 | -1.083 (45) .285
IAT type x | WordvsPic x FrequencyLess -0.003 0.050 | -0.061 (89) 952
Frequency
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NatvsEng x FrequencyLess -0.081 0.087 | -0.930(89) .355
WordvsPic x FrequencyMore 0.012 0.034 0.369 (89) 713
NatvsEng x FrequencyMore 0.133 0.059 2.264 (89) .026
Model 3 (Intercept) 0.562 0.064 8.738 (91) <.001
IAT type | WordvsPicture 0.014 0.028 0.496 (91) .621
NativevsEnglish 0.030 0.048 0.622 (91) 536
Medium MediumNative -0.040 0.079 | -0.504 (46) 617
IAT type x | WordvsPic x MediumNative 0.027 0.034 0.796 (91) 428
Medium
NatvsEng x MediumNative -0.006 0.060 | -0.092 (91) 927
Model 4 (Intercept) 0.466 0.095 4.921 (93) <.001
IAT type | WordvsPicture 0.032 0.016 1.963 (93) .053
NativevsEnglish 0.027 0.029 0.953 (93) .343
Order OrderEPN 0.049 0.130 0.373 (42) 711
OrderNEP 0.066 0.140 0.469 (42) .642
OrderNPE 0.198 0.126 1.572 (42) 123
OrderPEN 0.010 0.130 0.074 (42) 942
OrderPNE 0.068 0.124 0.549 (42) .586

These results suggest that, contrary to our hypothesis, language does not influence D
score significantly, however expected trend as hypothesised was observed. To explore for further
possible effects, which we felt must be present, we then performed an exploratory analysis,
changing the model's outcome variable, first, to mean error percentage, and, second, to mean
response latency.
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The first gave results with significant main effects. Orthogonal contrasts revealed
significant difference, for native versus English IAT, b = -1.64, t(97) = -3.55, p < .001. There
was an interaction between IAT type and medium, b = -1.53, t(95) = -3.23, p = .002. Subjects
who had studied in native medium made more errors in English IAT and less errors in native
IAT than those who had studied in English medium.

For the second, IAT type - frequency interaction was just significant, b = -64.67, t(93) = -
1.99, p = .049. Subjects who used their native language more frequently took less time in native
language IAT than in English, while those who had used it less frequently took more time in
native 1AT than English IAT. IAT type - medium interaction was significant, b = -79.40, t(95) =
-3.64, p < .001. Native medium participants took longer time in English IAT and English
medium participants took longer time in native IAT.

TABLE 2: REPLICATED ERROR AND LATENCY TRENDS FROM A NON-
RANDOMIZED PILOT STUDY

Mean Error % (n=22) Mean Latency (n=22)
Estimat | Std. t p | Estimat | Std. t p
e Erro | valu | valu e Erro | value | valu
r e e r (df) e
(df)
Baseline | (Intercept) 3.245 052 [6.19 |< 1275.10 | 48.82 | 26.11 | <
4 2 001 |2 9 4 (44) | .001
(44)
Model 1 | (Intercept) 3.245 0.53 |6.09 | < 1275.10 | 49.59 | 25.70 | <
IAT type 2 6 001 |2 8 9 (42) | .001
(42)

WordvsPicture 0.335 0.22 | 151 |.136 |86.112 |15.77 | 5458 | <

0 9 7 (42) |.001
(42)
NativevsEnglish | -0.057 | 0.38 | - 882 | -40.658 | 27.32 | - 144
1 0.14 7 1.488
9 (42)
(42)
Model 2 | (Intercept) 3356 | 047 |7.01 |.000 | 1270.25 | 47.57 | 26.70 | <
8 9 9 3 1(38) | .001
(38)
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IAT type | WordvsPicture 0.341 0.22 | 154 |.130 |86.387 |16.64 |5.191 |<
1 7 2 (38) |.001
(38)
NativevsEnglish | -0.041 |0.38 |- 916 | -38.999 | 28.82 | - 184
2 0.10 5 1.353
6 (38)
(38)
Frequenc | FrequencyLessM | 0.567 0.65 |0.86 |.400 |-79.385 | 65.57 | - 241
y ore 9 0 4 1.211
(19) (19)
FrequencyEqualL |-1.794 | 0.65 |- 014 | 132.658 | 65.57 | 2.023 | .057
ess 9 2.72 4 (19)
2
(19)
IAT type | WordvsPic x 0.318 0.30 |1.04 |.302 |-6.055 |22.93 |- .793
X FrequencyLess 4 6 9 0.264
Frequenc (38) (38)
y
NatvsEng x -0.793 052 |- 141 | -23.866 | 39.73 | - 552
FrequencyLess 7 1.50 2 0.601
4 (38)
(38)
WordvsPic x -0.394 |0.30 |- 204 | 3.034 22.93 | 0.132 | .896
FrequencyMore 4 1.29 9 (38)
3
(38)
NatvsEng x 0.613 0.52 |1.16 |.252 |5.618 39.73 | 0.141 | .888
FrequencyMore 7 4 2 (38)
(38)
Model 3 | (Intercept) 3.245 0.52 |6.18 |.000 | 1275.10 | 50.77 | 25.11 | <
5 6 2 3 4 (40) | .001
(40)
IAT type | WordvsPicture 0.335 0.21 |1.55 |.128 | 86.112 |15.26 | 5.642 | <
5 5 4 (40) |.001
(40)
NativevsEnglish | -0.057 | 0.37 |- .880 | -40.658 | 26.43 | - 132
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3 0.15 7 1.538
2 (40)
(40)
Medium | MediumEngNat 0.669 0.52 |1.27 |.217 |10.101 |50.77 | 0.199 | .844
5 6 3 (20)
(20)
IAT type | WordvsPic x 0.145 0.21 |0.67 |.504 | 12.057 |15.26 | 0.790 | .434
X EngNat 5 5 4 (40)
Medium (40)
NatvsEng x -0.701 | 0.37 |- 067 |-54.493 | 26.43 | - .046
EngNat 3 1.88 7 2.061
0 (40)
(40)

These results replicated error and latency trends from a non- randomised pilot study, for
which small sample size only yielded trends rather than statistical significance. The results are
tabulated in the Table 2.

DISCUSSION

These results tend to suggest that, when administering IAT tests to bilinguals in India, language
does not influence D score, at least in less sensitive IATs. The two earlier studies using culturally
sensitive constructs (Danziger and Ward, 2010; Ogunnaike et al. 2010) observed significantly
changed D scores. Despite the trend revealed by average error percentage and average latency, D
score was not influenced, probably because of its robustness. This strongly suggest further
investigation of possible reasons for our not finding differences between native and English IAT
D scores. Our study design does not suggest any particular reason for the differences in result.
Factors to investigate could include level of representation (LR) and mode of second language
acquisition and frequency of use. In India, many schools introduce English in primary classes, so
that despite the language being acquired in an instructed way, it may form an LR equally high as
the native language. It would be interesting to investigate trends in rural India, where students
predominantly use their native language and only use English sparsely.

RECOMMENDATIONS AND CONCLUSION

Our results which replicated error and latency trends from a non- randomised pilot study, suggest
future studies could include frequency of use, and medium of instruction, in addition to the
determinants suggested by Banaji et al. (2010), for they seem to mediate IAT effects in Indian
populations. Also the data could be subjected to various process dissociation models like the
diffusion (Klauer et al. 2007) or quad models (Conrey et al. 2005), to determine IAT components
responsible for the observed effects. Finally, less sensitive IATs can be administered to bilingual
Indian populations in either language. This first report on language effects in the Indian
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population should therefore encourage further related research including factors like
multilingualism, or sensitive constructs.
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APPENDIX 1

WORD STIMULI USED IN THE IAT

ENGLISH WORDS

Flowers: hibiscus, lily, rose, lotus, jasmine, sunflower, marigold, flower

Insects: termite, mosquito, bug, spider, earthworm, housefly, cockroach, insect
Good: wonderful, lovely, joyful, beautiful, superb, blissful, glorious, pleasure
Bad: poison, fearful, hurt, accident, painful, sorrow, vomit, dirty

HINDI WORDS

Phool: gudahal, jalkamal, gulab, kamal, chameli, suryamukhi, genda, phool
Keede: deemak, macchar, khatmal, makadi, kenchuA, makkhi, cockroach, keeda
Accha: adbhut, pyara, santosh , sundar, shAndar, Anand, mahAn, sukh

Bura: vish, bhay, chot , durghatana, dhuk, shouk, ulti, ganda

KANNADA WORDS

Huvu: dasavala, naidile, gulabi, kamala, mallige, suryakanti, chandu huvu, huvu
Keetagalu: geddalu, solle,tagane, , jeda, hulu, nona, jirale, kita

Valleya: ascharyakara, manohara, anandapurna, sundara, utkrasta, ananda, divya, paramasukha

Ketta: visa, bhayanaka, himse, apaghata, trasadayaka, dukha, vanti, kolaku
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