EVALUATING THE PSYCHOMETRIC PROPERTIES OF THE FIVEACET
MINDFULNESS QUESTIONNAIRE: AN ITEM RESPONSE THEORANALYSIS

by

Angela S. Bowman

A Thesis Submitted in Partial Fulfillment
of the Requirements for the Degree of
Master of Arts in Quantitative Psychology

Middle Tennessee State University
May 2014

Thesis Committee
Dr. Jwa K. Kim
Dr. Dana K. Fuller

Dr. Catherine E. Crooks



This research is dedicated to my son, W. Jeremyniaw and to my grandmother,
Sharon Floyd; you are the source of my perseverandelesire to always push myself to

“do better.”



ACKNOWLEDGEMENTS

First and foremost, | must praise God for the mialegsings He has bestowed on me,
including placing the people in my life without widhis research would not have been
possible. | would like to express my sincerestragigtion to my thesis advisor Dr. Jwa
Kim for his support, patience, depth of knowledfipsychometrics, and for his jokes
whenever things were getting too serious. Hisguieé provided direction and aided in a
deeper understanding of psychometric analysisalstetaught me that no matter how
many jokes you tell, the problem will still be dretboard. | would also like to thank Dr.
Dana Fuller who has been a constant source ofrat&m due to her commitment to
excellence, depth of knowledge of quantitative gsial and strong sense of integrity.
Finally, | would to thank Dr. Catherine Crooks whanthusiasm and support kept me

moving forward and fueled my motivation to dig deep

I would like to thank my colleague and friend MitkeSterlingshires who has been a
constant source of support, a wealth of knowledgd,always willing listen and offer
suggestions. | must also express heartfelt goito my closest friend Amanda
Clevinger. Amanda has been my rock, my biggest¢rtdader, and my guiding light
when | was convinced there was no hope of survigragluate school. Finally, | would
like to express my deepest love and gratitude tdvaspand Mark who gave up
everything in order allow me to pursue my dreamsny parents and younger brothers
who have been a constant source of encouragenmehto any dear friend Mary

Mulligan without whom | would have never been dfolenove to Tennessee.



ABSTRACT

Mindfulness has been extensively studied and &a@iatof research delineates the
relationship between mindfulness well-being. TheeHacet Mindfulness Questionnaire
(FFMQ) measures the dominant facets of mindfulnds$se FFMQ has been shown to
have solid classical test properties, but ofterfaleéor structure does not hold up under
factor analysis thus an item analysis was condudisata were analyzed from 644
individuals. Reliability of each facet of the FFM@bserving, describing, acting with
awareness, non-judging of inner experiences, aner@activity to inner experiences)
were found to have mediocre to good classicalpexierties. Under Samejima’s graded
response model, the pattern of results revealedgiscrimination and little information
provided at all levels of the trait for each itefrtlee observing and non-reactivity to inner
experiences scales. However, the remaining seplesared to discriminate well and
provided adequate information at a range the tiaritations and future directions are

discussed.
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CHAPTER |

Introduction

Mindfulness has been defined as a multi-facetedtcoct characterized by an
attentional shift that results in the observatibmoment to moment experiences without
interpretation, elaboration, or analysis of theexignce, a non-judgmental awareness of
the here and now (Kabat-Zinn, 2000). More speailfy, mindfulness is “paying
attention in a particular way: on purpose, in thespnt moment, and nonjudgmentally”
(Kabat-Zinn, 1994, p. 4). Meditation has beerhatdore of Buddhist tradition for
thousands of years, and recently has become agrdppic of Western psychological
research as it becomes evident that mindfulnessdbdagerventions produce clinically
significant changes in depression and anxiety (B#@t1). Meditation is merely the
scaffolding upon which the skill of mindfulnessaigilt. The primary focus of Western
psychology has been on integrating mindfulness tagaoin into both prevention and
intervention treatments designed to reduce stesdd, ease symptoms of psychological
distress, and improve the individual’s sense othelogical well-being (Kabat-Zinn,
1990).

Mindfulness and Well-being

A plethora of studies have examined the relatignbeiween mindfulness,
perceived stress, and psychological well-beingcotding to Leary (2004), the majority
of mental health theories assume that having adhperception of reality is a classic
sign of psychological well-being. Brown and Ry20@3) also argue that mindfulness

facilitates well-being directly by adding a sen$elarity to experiences by encouraging



“moment to moment non-judgmental contact with lifp” 224). In a 2008 study by
Shapiro, Oman, Thoresen, Plante, and Flinders, fulimess was shown to have both
direct and mediating effects on the reduction @fatiwe rumination and perceived stress,

which led to a significant increase in subjectivalvbeing.

Mindfulness is thought to facilitate a change ie thgulation of attention,
cognition and emotion by discouraging habitual engtic thought patterns such as
rumination and obsession (Teasdale et al., 20B8R)her scores on mindfulness scales,
such as the Mindful Attention Awareness Scale (MAA®ve been associated with
lower levels of depression, anxiety, and stresspgggms, as well as being associated with
increased subjective and eudemonic well-being (Br&wRyan, 2003). Participation in
Mindfulness-Based Stress Reduction (MBSR) prograassproven to be effective in
reducing self-reported distress and mood disturesmdhile increasing trait mindfulness
(Baer, Smith, Hopkins, Krietemeyer, & Toney, 2008)ditionally, in those who have
experienced more than three episodes of depresdB8R participation has been shown
to reduce that rate at which relapse occurs (Téagdal., 2000), as well as reduce
suicidal ideation and facilitate social adjustmefithose diagnosed with borderline
personality disorder (Turner, 2000). Brown, Ryamg Creswell (2007) provided an
extensive review of additional studies outlining ttorrelation between self-reported
mindfulness and various psychological construatiigting subjective well-being and

psychopathology.



Measuring Mindfulness

Given the positive effects of mindfulness on wedlrly, several self-report
measures to quantify the state (present momentjraindstable and enduring) qualities
of mindfulness have emerged. Many of these sé¢ales been shown to significantly
correlate with one another (Baer, Smith, Hopkinsetemeyer, & Toney, 2006). The
Freiburg Mindfulness Inventory (FMI) is a measuegided from the Buddhist roots of
mindfulness. It consists of 30 items designedu® with experienced meditators, and
measures one’s openness to negative experienaganadigmental present-moment
observation (Buchheld, Grossman, & Walach, 200he FMI was designed to measure
mindfulness as a multifaceted construct with foomdhant factors, but the four-factor
pattern has proven to be unstable in validatiodietu(Walach, Buchheld, Buttenmdiller,
Kleinknecht, & Schmidt, 2006). However, Buchheldk (2001) reported excellent
internal consistency with Cronbach’s alpha randiog .93 to .94 in pre and post

mindfulness training assessment.

The Mindful Attention Awareness Scale (MAAS) conil5 items designed to
measure the single latent construct of one’s nhteinaency to be aware of, or attend to,
present-moment experience (Brown & Ryan, 2003).e&s all items of the FMI are
positively worded, the MAAS contains negatively @ed items. Therefore, the MAAS
could be said to measures one’s tendency to alstamtomaticity, or lack of attention to
detail. However, the MAAS does offer a measurmwidfulness intended for use in
non-meditating populations. Brown and Ryan (20@prted good internal consistency

with Cronbach’s coefficient alpha of .87.



The Cognitive and Affective Mindfulness Scale (CAMSa 12-item measure
consisting of items intended to assess presen¢mhfocus, attention, awareness, and
nonjudgmental acceptance of emotions and thoughtay-to-day life (Hayes &
Feldman, 2004). The CAMS differs from other measwof mindfulness in that items
attempt to capture one’s ability or inclinationd® mindful in lieu of daily level of
mindfulness (Bergomi, Tschacher, & Kupper, 2018jditionally, the CAMS was
designed to be relevant in the treatment of defmegblayes & Feldman, 2004). The
authors found the CAMS to have acceptable intazoasistency with coefficient alpha

ranging from .74 to .80.

The Southampton Mindfulness Questionnaire (SMQ}i=te of 16 items and is
designed to measure if one has a mindful appraactiefaling with distressing thoughts
and/or images (Chadwick et al., 2008). The autheperted good internal consistency
with coefficient alpha of .89. As with the FMI,&lsMQ was designed to measure
mindfulness as a multifaceted construct, but haser to measure a single trait. The
SMQ focuses on distressing internal events, whilchiva it to be a useful tool in
assessing the relationship between mindfulnessspelcts of mental health. However,
the focus on distressing events limits the usefdrd the scale in non-clinical

populations due to a lack of items measuring pasidr neutral experiences.

The final scale to be discussed here is the Kegtlrokentory of Mindfulness
Skills (KIMS) which is a 39-item measure designeéssess four facets associated with
mindfulness in daily life: observing, describingtiag with awareness, and accepting

without judgment (Baer, Smith, & Allen, 2004). TK&VS was developed in the



framework of Dialectical Behavioral Therapy (DBTinehan, 1993), and is unique in
that it incorporates a measuredafscribing Mindfulness training is one aspect of DBT
where the practice of observing one’s environmedtwsing nonjudgmental labels to
describe what has been observed is encouragestnahtonsistency for the four sub-
scales of the KIMS range from a reported Cronbaalpba of .76 to .91. Example items
from each of the aforementioned mindfulness saadese seen in Table Al, in the

Appendix.

Development of the FFMQ

Baer, Smith, Hopkins, Krietemeyer, and Toney (2G&8nbined the items of the
above-mentioned mindfulness scales (CAMS, SMQ, RIAAS, and KIMS) in order to
conduct an exploratory factor. Results of printgpas factoring using oblique rotation
produced 26 factors with eigenvalues greater th@rnhht accounted for 63% of the total
variance. Because using eigenvalues greater tBazafh result in an overestimate of the
number of factors (Floyd & Widamon, 1995), Baealet(2006) opted to rely on the scree
plot for determining the number of factors to retavhich revealed a five-factor structure
that appeared to capture the underlying charatitarisf mindfulness. A second EFA
forcing a five-factor structure was conducted dralftve-factors retained accounted for
33% of the total variance. Baer et al. (2006) idiex these five factors afbserving
(attending to internal or external stimulescribing(mentally labeling stimuli)Acting
with Awarenesgconsciously attending to actions without behawvirtty automaticity),

Non-Judging of Inner Experiencégframing from evaluation of thoughts, sensations,



and feelings) antllon-Reactivity to Inner Experiencédlowing thoughts and feelings to

arise and dissipate without rumination).

Thirty-nine items with no cross-loadings and minmmtactor loading of .40 were
retained and combined to create the Five-Facet Miness Questionnaire (FFMQ). To
create the FFMQ, Baer et al. (2006) retained atghts for each of the four factors
related to the KIMS and seven items related totiefactor from the FMI and SMQ.
Four of the five factors: observing, describingjragwith awareness, and non-judging of
inner experiences, were similar to the factor stmecof the KIMS (Baer et al. 2004),
while the fifth factor, non-reactivity to inner expences, consisted of items found in the
FMI and SMQ. The internal consistency of the suscales was measured and
revealed the following Cronbach alpha values: NeadRivity to Inner Experiences = .75,
Observing = .83, Acting with Awareness = .87, Nolging of Inner Experiences = .87,
and Describing = .91. Therefore, all five subssalere determined to be of adequate to

good consistency.

After arriving at a five-facet structure of mindfeiss, Baer et al. (2006)
conducted a confirmatory factor analysis (CFA) jmah independent sample, to
investigate and replicate the proposed structliesn parceling, based on methods
suggested by Little, Cunningham, Shahar, and Widaa{®002), was used and two
parceling procedures were tested. In the firslyaig items were assigned to parcels
randomly. Items were then reassigned to parcalsdan factor loadings. In both

parceling methods, each factor contained threesfmrd®etails of which items were



assigned to whicparcels were not provided, nor were detailed resflthe two

parceling methods.

Baer et al. (2006) tested several models, includinge-factor model, a five-
factor correlated model, and a hierarchical modéle one-factor model produced
abysmal fit indices, while the five-factor corr@dtmodel produced a strong fit. The
hierarchical structure, where the five factors wewsponents of a mindfulness construct,
fit the data moderately well, but provided a redlifteover the five-factor correlated
model. Details of model fit for each of the threedels tested can be seen in Table A2 in

the Appendix.

Validation of the FFMQ

Baer et al. (2008) conducted a follow up studydseas the validity of the five-
factor structure. Data were gathered from a mgdgaample and used in comparison to
the 2006 non-meditating sample. As with the 2G06ys item parceling was used to
improve model fit by reducing the number of estiadgparameters. The results of a CFA
conducted on the meditating sample data revealdtith a five-factor correlated
structure and a hierarchical structure fit the aegd with very little difference between
the two models. Details of model fit can be seemable A2, while the final version of

the FFMQ can be seen in Table A3.

In the creation (Baer et al., 2006) and validatidaer et al., 2008) of the FFMQ,
item parceling was used to improve model fit. Heareno information was provided

for model fit without parceling the data. Accorgito Bandalos (2002), item parceling



impacts model fit by reducing the sample covariamedrices and thus reducing error
components from unmodeled associations within tinasices. The result is improved
model fit for a potentially mispecified model. Thethor suggested that item parceling is
acceptable in various circumstances (e.g., wheaghemption of local independence is
violated; with dichotomous aptitude and achievenme@asures). However, she
suggested that item parceling should be avoidedtitude and personality research
where improved model fit should take a backseantterstanding the nature of

relationships among variables (Bandalos, 2002).

Given the pitfalls of item parceling, ChristophEeurser, Nivhaiel, and
Baitmangalkar (2012) analyzed the properties ofRRRIQ without the use of item
parceling using a demographically similar combisathple of meditators and non-
meditators. They conducted a confirmatory factalysis without using item parcels
and found that the data from the FFMQ best fiva-factor hierarchical model with
excellent fit indices and strong factor loadingstails appear in Table A2. In addition,
they provided support for incremental validity betFFMQ. Scores on the FFMQ were
positively correlated with The Satisfaction witifd_iScale ( = .52) and negatively
correlated with The Center for Epidemiologic Stsdiepression Scale £ -.58).

Finally, after controlling for age and educatioredoribing, Acting with Awareness,
Non-Reactivity to Inner Experiences, and Non-Judgifilnner Experiences were
positively correlated with satisfaction with lifehile Acting with Awareness, Non-
Judging of Inner Experiences, and Non-Reactivitinter Experiences were negatively

correlated with depression. Although the previguséntioned studies provide support



for the FFMQ as a measure of mindfulness in vargmysulations, studies examining the
properties of the FFMQ in non-meditating clinicalppilations often result in reduced

model fit.

Recently, Bohimeijer, ten Klooster, Fledderus, \Wfehnd Baer (2011) sought to
validate the FFMQ in a non-meditating Dutch sangflendividual’s suffering from mild
to moderate depression. Although, the subscatetuped similar alpha levels and
intercorrelations as studies in non-clinical sammptbe model fit indices were marginally
lower than those found by Baer et al. (2006; 2@0®) Christopher et al. (2012).
Similarly, Hou, Wong, Lo, Mak, and Ma (2013) anagza Chinese version of the FFMQ
in a non-meditating sample and produced resultgasito those of Bohlmeijer et al.
(2011). Further examples include Veehof, ten Kiegslaal, Westerhof, and Bohlmeijer
(2011) and Fernandex, Wood, Stein and Rossi (2016¢. intercorrelations between
facets, coefficient alpha levels for subscales,randel fit indices can be seen in Table

A2.

Principles of ltem Response Theory

In prior studies, psychometric properties of théviEFhave been reported using
classical test theory (CTT). In CTT, an individgadcore is a function of their true score
plus error in measurement (Lord & Novick, 1969)lthaugh CTT is a valuable tool in
scale development, it has several problems andhlilmins that may explain the variation
in results of prior mindfulness studies. Hamblet®waminathan, and Rogers (1991)
outline many of the limitations of CTT. The estiemof item parameteesegroup-

dependentmeaning that results are not generalizable topallation that differs from the
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sample measured. While the estimates of an ing&Visl true scorearetest-dependent
meaning that even when the same scale is admeustéscores are unequally precise” (p.
4) at differing latent trait levels (Hambleton, Swiaathan, & Rogers, 1991). Thus in
CTT separating Yet another limitation of CTT dissed by Hambleton et al. (1991) is
that it is test driven instead of item driven. Tefere, no information is provided as to
how individuals with different levels of mindfulreperform on each item on the FFMQ.
Finally, CTT presumes the existence of paralldl fizsns, which in reality is an

impossible assumption to meet.

In item response theory (IRT), the true score 6T @& replaced with a person
parameter, while item and test indices are replagéditem parameters that are group
invariant (Hambleton et al., 1991). Therefore, ohthe major benefits of IRT is that
item parameter estimates need nob&oreplicated for varying populations. In contitast
CTT, IRT links the probability of a response onitam to the individual's level of the
latent trait being measured and this relationshigeiscribed by the item characteristic
curve (Hambleton et al., 1991). Therefore, regaslbf the population from which an
individual originates, the probability of a specifesponse to an item on the FFMQ is, in
theory, a direct function of their level of mindfigiss. An example of the item
characteristic curve, where the level of the lateait (ability) is on the X-axis and the

probability of correct response is on the Y-ax&) be seen in Figure Al.

Another advantage of IRT is a reduction in the namdf assumptions that must
be met, namely unidimensionality and local indemeee (Lord & Novick, 1969).

Unidimensionality is met when there is a single dant latent trait being measured, and
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local independence is met when the responses tonamnigems are statistically
independent when the latent trait is accounted fbridimensionality is a vital
assumption of IRT, but it is often a difficult assption to meet due to influences from
cognitive factors, testing effects, or persondlifgmbleton et al., 1991). However, IRT
models have been shown to be robust to violatibnsidimensionality when there is a
relatively small secondary factor or if two factare highly correlated (Dragsow &

Parsons, 1983; Reckase, 1979; Reckase & McKinEg11

Logistic IRT Models

According to Hambleton et al. (1991), the most caniypused IRT models are
the one, two, and three parameter logistic modetgyistic models are useful for
estimating item parameters for batithotomous and polytomogsored items. In the
one-parameter logistic model theparameteis the estimate of interest. The
parameteris typically referred to as item difficulty and sisch is an estimate of the level
of latent trait present at the .50 probability afcarect response. Therefore, the one-
parameter logistic model (1PL) assumes that theglitity of answering an item
correctly isa function of the level of the latent trait andmtéifficulty. According to
Birnbaum (1968), the form of the item charactetistirve for the 1, 2, and 3PL models

are given as follows:
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1. For the one-parameter logistic model:

elf-b)

R(H):m i=1,2,..n (1)

where:
P(8) is the probability that a randomly chosen examwwéh

ability 6 answers itenn correctly,

b; is the item difficulty parameter,

n is the number of items in the test,

e is the constant 2.718, and,

P(8) is an S-shaped curve with values between 0 angitbe
ability scale.

2. For the two-parameter logistic model:

eDai (g_bi)
R(H):1+eDai(9—bi5 i=1,2,...n (2)
where:
D is a scaling factor used to make the logistic fiamcas
close as possible to the normal ogive function,rebe=
1.7, and
a is the item discrimination parameter.

3. For the three-parameter logistic model:

Da,' (g_bi )

e
P(8) = ¢ +{1¢ )m i=1,2,..n ©)

where:
Ci is apseudo-chance-levéjuessing) parameter.
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When interpreting item difficulty for the logistimodels, it is important to keep in
mind that some point of reference is required. WWh&ifficult” for one population may
not be so for another population. Therefore, wingrpreting item difficulty, it must be
in relation to the location of the .50 probabilitfycorrect response on the ability scale
(Baker, 2001). Interpreting item discriminatiorai®it more straightforward. The range
of values for interpreting item discrimination fine logistic model can be seen in Table

A4.

Samejima’s Graded Response Model for Polytomous Ies

Samejima (1969) outlined a model for use with poiybus items with ordered
categorical responses (e.g., Likert). Accordingmobretson and Reise (2000),
Samejima’s graded response model (SGRM) is andadimodel in that a two-step
process is utilized to denote the conditional pbaliig for an examinee to have a
response beyond a particular categd®RM is a generalization of the two-parameter
dichotomoudogistic model in that it treats two adjacent resg®mcategoriesr| as
dichotomous categoriem@ndm- 1). Each item has one common slope paramaer (
and m- 1 category thresholdg;i Embretson & Reise, 2000). The goal of SGRM is
the find the point on the latent trait continuurattborresponds to each category
threshold. According to Embretson and Reise (20002 probability of an examinee’s
raw scoreX) falling in or above a given category threshgld ¢, ...,m), conditional on

trait level @)” (p. 96) is given by:
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e (6-5)

R.(6) = 1o A X=j=1,2,..m (@)

where:
aj is a common slope parameter, and
Bi is the category threshold parameter.

The curves created by tH& (8) function are referred to as operating

characteristic curves (OCC). One curve must b=utzded for each between category
threshold location/;). Thus, for a measure with a 5-point Likert scéber 5; and four
OCC’s must be computed. Eggjdenotes where on the latent trait continu@jnapn
examinee must fall in order to reach the 50% proityabf scoring above response
categoryj. In SGRM each item has a seriegwf K - 1 dichotomies, and parameter
estimates are generated for each dichotomy usengmb-parameter logistic model with

the slope parameter held constant for each diindretson & Reise, 2000).

One the OCC'’s have been estimated the categorgnssgunctions (CRF) can
be computed. The CRF displays one curve for eesfoinse category with the
probability of a response on the Y-axis and thenttrait on the X-axis. The probability
of the lowest response is the probability of natgireg the first threshold (monotonically
decreasing), while the probability of giving thexhhighest response is the probability of
having crossed the first response threshold. paitern follows for each increasing
category to the highest category where the proityabil a response is monotonically

increasing (Samejima, 1969). The CRF is compuyesubtraction and given by:
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R (0) = B (6) = By () (5.1)
where:
Pi; =1.0 is the probability of responding in the Ietveategory
monotonically decreasing, and
Pi; =0.0 is the probability of responding above thghbst

category monotonically increasing.

Thus:
Po(6) =10 - P,(6) (5.2)
P.(6) = P.(6) - P, (9) (5.3)
R,(6) = P,(8) - P3(6) (5.4)
Ps(8) = P5(6) - P, (6) (5.5)
P.(6) = P,(6) - Ps(8) (5.6)

In Samejima’s graded response model, the locatnahshape of the OCC and
CRF are determined by the item parameter estimates.locations of each OCC, and of
the peak of the curves for the CRF of the middtegaries are determined by the values
of g;j. Additionally, how narrow or peaked the CRF'slweié and how steep the OCC
will be are determined bg;. In general, a CRF is expected to peak in théecard two
category thresholds with higher slope parameterdyming more narrow and peaked
CRF's that signify category responses that discrat@ among levels of the latent trait

(Embretson & Reise, 2000).

Purpose of the Current Study

Although researchers examining the FFMQ in the &éaork of CTT have agreed
that the scale has sound psychometric propertieproposed model of mindfulness

from which the scale is derived varies in how wed data fit the model depending on
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the population from which the sample is drawn.is inknown if these differences are
due to model misspecification or potentially prabégic items within facets of the FFMQ.
To date, an item response analysis has not beeluctd. In order to understand the
underlying characteristics of mindfulness, it ipontant to understand how each item of
the scale functions, independent of scale and saafy@racteristics. Therefore, the goal
of the current study is to examine each item offBMQ in the framework of item

response theory (IRT) utilizing Samejima’s Gradeponse Model (SGRM).
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CHAPTER Il
Methods

Participants

Upon approval of the institutional review boardrtipants were recruited from
the undergraduate research pool at a Southeasteversity and received one research
credit for their participation. A total of 735 inetluals completed the informed consent
and survey material. Prior to any analyses, thia dare examined for patterns of
missingness using Little’s MCAR Test (Little, 1998)ccording to Little (1998), a non-
significanty’ value indicates that data are missing completetgradom (MCAR) and
therefore missingness can be ignored. Little’s NRCPest indicated that the data were
missing completely at randonf, (1472,n = 735) = 1540.72p = .104 and thus missing

data were handled through the use of multiple imfpar (Rubin, 1987).

Items included as a validity check were examinedforect responses. Twenty-
two participants were removed for failing to respado a minimum of 75% of items
overall and 90% of items on the FFMQ. An additioB@lparticipants were removed for
failing to pass the validity questions, resultingaifinal sample of 644 respondents.
Sixty-eight percent of respondents were female 438), and the average age was 20
years §D = 4). In regards to ethnicity, 59.5% £ 383) indicated they were White, 27.2%
(n=175) were Black, 3.9%n (= 25) were Hispanic, 3. h(= 24) were Asian, 0.8% (= 5)
were Native American, and 4.6% £ 30) selected “other”. When asked about

experience with mediation, 20.7% % 133) indicated that they were currently meditgtin
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Of those who indicated that they were currently magithg, 77.5% 16 = 103) indicated
that they meditated three days or less per weelke WB.0% ( = 16) indicated having

had some form of formal meditation training.

Materials

Demographic Information. Participants completed a demographics form
requesting their age, gender, ethnicity, and erepeg with meditation. Demographic

guestions can be seen in Appendix B.

Five Facet Mindfulness Questionnaire(FFMQ); Baer et al. 2006) is a 39-item
likert scale designed to assess the five fact@sceted with the tendency to be mindful
in everyday activities (i.e., Acting with Awarene&escribing, Non-Judging of Inner
Experiences, Non-Reactivity to Inner Experiencesl, @bserving). Participants were
asked to rate if each item is generally true fentton a five-point scale from “Never or
Very Rarely True” to “Very Often or Always Truelfhternal consistencies of the FFMQ
subscales based on Cronbach’s Alpha were as falloWwserving = .83, Describing = .91,
Acting with Awareness = .87, Non-Judging of InnepEriences = .87, and Non-
Reactivity to Inner Experiences = .75, with fulbkeinternal consistency of .86 in a non-
meditating sample and .95 in a meditating samplee items of the FFMQ can be seen

in Table A3.

Depression Anxiety Stress Scal®epression Anxiety Stress Scale (DASS-42;
Lovibond & Lovibond, 1993) is a 42-item likert sealesigned to assess negative

emotional states associated with depression, am@etl stress over the previous two
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weeks. Each item was scored on a four-point ligeate, from “Did not apply to me at
all” to “Applied to me very much, or most of thene.” The scores for depression,
anxiety, and stress were calculated by summing4héems relevant to the characteristic
being measured. According to Lovibond and Lovib@H@b3), internal consistencies
based on Cronbach’s Alpha for the DASS were as\al Depression .91, Anxiety .84,

and Stress .90. Items of the DASS-42 can be se@ppendix B.

Procedure

All data were collected online using the onlinevgy utility, Qualtrics (Qualtrics,
Provo, UT). Upon obtaining informed consent, epatticipant was asked to complete
demographic information, the FFMQ and the DASSpfeéd by a short debriefing.
Four items asking the participant to select a paldr response were included as a

validity check.

Analysis

Data cleaning. The data were analyzed using a combination of IBAS v20
(IBM Corp., 2011) and Xcalibre v4.2 (Assessmentt&ys Corporation, 1996). Items
included as a validity check were examined for@crresponses, and participants who
failed to produce correct responses were not fughalyzed. Additional participation
criteria included responding to a minimum of 75%teis overall, and 90% of the items

on the FFMQ.

Scale scores were tabulated by summing the tb&l BFMQ items.

Additionally, subscale sores for the FFMQ and DA&Se created by summing the
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scores of associated items. Based on prior rasead theory, the Observing scale
consisted of items 1, 6, 11, 15, 20, 26, 31, andT3& Describing scale consisted of
items 2, 7, 12, 16, 22, 27, 32, and 37. The Actity Awareness scale consisted of
items 5, 8, 13, 18, 23, 28, 34, and 38. The Nalgihg of Inner Experiences scale
consisted of items 3, 10, 14, 17, 25, 30, 35, #hdThe Non-Reactivity to Inner
Experiences scale consisted of items 4, 9, 1922129, and 33. Additionally, the
incremental validity of the FFMQ was assessed lajexing the correlations between
the scale mindfulness score and scores on thesigpneand anxiety subscales of the
DASS, in addition to examining the correlation beénw age and mindfulness. A pattern

of correlations similar to those found in priordies was expected.

Classical Test Theory (CTT). Coefficient alpha for each of the five subscales of
the FFMQ, as well as the full scale, was calculédedetermine the reliability (Cronbach,
1951). Values similar to those reported in priodges were expected, with values
greater than .70 considered acceptable for resgamgoses (Nunnaly, 1978). Corrected
item to subscale correlations were examined, asasaxpected change in alpha if the

item was to be removed.

Exploratory Factor Analysis (EFA). Prior to conducting an item response
analysis the unidimensionality of each subscaleagasssed. An exploratory factor
analysis (EFA) with maximum likelihood (ML) estina (Joreskog, 1969) was
conducted, with the expectation of unidimensioticture in each subscale and a five-
facet structure in the full FFMQ. Bartlett's TestSphericity and the Kaiser-Meyer-

Olking measure of sampling adequacy were assessitdrmine the appropriateness of
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factor analysis. Bartlett’'s Test of Sphericityttethe null hypothesis that the
intercorrelation matrix (S) is derived from a pagtidn where the intercorrelation matrix
(%) is an identity matrix (Bartlett, 1954). Theredpa significant chi square value was
expected and indicative that the non-zero cor@tatof the S-matrix are not due to
sampling error and factor analysis is appropri&ezen that statistics based on chi
square are sensitive to sample size, the KeiseeM@jken Measure of Sampling
Adequacy (KMO) was also assessed. The KMO ass#ssasim of the squared partial
correlations in relation to the sum of the squaredelations, with values closer to 1.0
indicative of small partial correlations (Kaise§74). The value of the KMO can range

from 0 to 1 with values above .60 indicating faatmlity (Tabachnick & Fidell, 2013).

In order to determine dimensionality a combinatibthe scree plot, eigenvalues,
and factor loadings was examined. According tas&a{1960), factors with eigenvalues
greater than 1.0 that explain greater than 5-10%efotal variance should be retained.
However, a cut-off of 1.0 can result in retainimgitxary factors that are the result of
random noise, while a cut-off of 1.40 has provebdanore stable, and thus a cut-off of
1.40 was used in this study (Smith & Miao, 199%he scree plot of eigenvalues was
examined to determine the point of inflection. éxing to Cattell (1966), only those
values that fall above the point of inflections sluobe retained. Finally, the values of
the factor loadings for each item was considetashdings greater than .71 are
considered excellent, values around .63 are comrgldeery good, values around .55 are
considered good, values around .45 are considanedhd values around .32 or below

are considered poor (Comrey & Lee, 1992). Theegfthre number of non-trivial factors
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was determined through a combination of eigenvadueater than 1.40, the inflection

point of the scree plot, and factor loadings gnetitan .45.

Item Response Theory (IRT). Each item of the FFMQ was analyzed using the
principles of item response theory (IRT), usingaan8jima’s graded response model
(SGRM; Samejima, 1969). Estimates were generaiigd) @xpected a posteriori (EAP)
estimation (Uebersax, 1993). Chernyshenko, StankpnCDragsow, and Williams (2001)
point out that measures of attitude and persondbtyot perform in a similar fashion as
measures of cognitive ability under SGRM. Throegfpirical and simulation research,
it was determined that model/data and model/iténvdre best measured using the chi-
squaredf ratio rather than relying on chi-square values @lonhe overall model fit (chi-
squaredf ratio) was examined to determine the appropriakeoethe SGRM model and
was expected to be below 3.0 per the recommendadib@hernyshenko et al. (2001).
The test information function (TIF) was examined aue to the nature of the scale, it
was expected to indicate that unique informatios pi@vided at various level of the
latent trait. Similarly, item information functisr{lIF) were expected to indicate that
each item provided unique information at varyinggls of the trait. Good items should
provide unique information and therefore discrinbenaell between various levels of the
trait. Category response functions (CRF) were exadifor each item to determine
where the item functions in terms of the latent tiad how well the item discriminates
across categories of responses. The associateddyuocation parametens-(
parametey for each item’s categorical responses were exaanio determine the point of

overlap between each response category. bfjperameteindicates the trait level
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required to score at or above a categorical thitdgEonbretson & Reise, 2000). Good
items were expected to provide unique informatibeaah level of response and
therefore have distinct boundaries. Althoughakmarameteiis not considered a
discrimination parameter in the graded responseeidds an indication of “how

quickly the expected item scores changes as aifunet trait level” (Embretson & Reise,
2000, p. 103). Therefore, items with higlagparametershould have CRF'’s that are
more narrow and tall. Narrow and tall CRF’s conalgirwith the IIF is measure of

discrimination.

It was expected that scoring higher on an item dandicate an increased
presence of the latent trait being measured byps$keciated subscale. Additionally,
items that discriminate well were expected to halleand narrow CRF’s and IIF’s that

indicate information is present at a range of #terit trait.
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CHAPTER III

Results

For each subscale of the FFMQ, any item that veggtively scored was reverse
coded prior to analysis. Internal consistency assessed by way of coefficient alpha,
item to subscale correlations, and alpha if the itgere removed. The dimensionality of
each facet was assessed using EFA with ML estimatinally, each subscale was
examined using SGRM with EAP estimation. The TdFdach subscale can be seen in
Figure A2. Graphic representation of strong andkntems under the SGRM can be

seen in the example CRF and IIF in Figure A3 amif@ A4, respectively.

Depression Anxiety and Stress Scale

On average, participants were not experiencing symof depressionsV =
7.71,SD= 5.81), anxietyM = 7.56,SD= 6.79), or stressM = 12.94,SD= 8.74).
Eighteen percent of participants reported moddmsevere levels of depression, 29% of
participants reported moderate to severe levetgpiety, and 25% reported moderate to

severe levels of stress.

Five-Facet Mindfulness Scale

Reliability, validity, and EFA with ML estimation &ve used to assess the
properties of the FFMQ, and the results were sinbdldhat of prior research. Internal
consistency of the FFMQ is within a satisfactonyga for both clinical and research
purposesyq = .86. Corrected item total correlations and aliflthe item were removed

can be seen in Table A5. The average composite s@s 125.423D= 16.34), with a
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reported range of scores of 74 to 179. Means tamlard deviations for each item can

also be seen in Table A5.

Incremental validity was assessed by examiningdlaionship between reported
mindfulness, depression, anxiety, and age. Asagdemindfulness was negatively
related to depression scores(-.41,p < .001), negatively related to anxiety=-.31,p

<.001), and positively related to age=(.17,p < .001).

An EFA with ML estimation was conducted to confithe factor pattern that was
expected based on prior research and theory. ™@ Kieasure of sampling adequacy
was .89, which is above the recommended valueQof Thie Bartlett's test of sphericity
was significanty? (741) = 9540.10p < .001. The KMO and Bartlett's test results
indicated that the assumptions of factor analygigeewnet. A clear five-facet pattern
accounting for 51% of the variance in mindfulnesgegged. The initial eigenvalue (6.83)
accounted for 17% of the variance, the second eaea (5.77) accounted for 15%
percent of the variance, the third eigenvalue (Re@2ounted for 8% of the variance, the
fourth eigenvalue (2.29) accounted for 6% of thearece, and finally the fifth
eigenvalue (1.89) accounted for 5% of the variaridee pattern of loadings,

communalities, and factor loadings can be seerableTA5.

Finally, each of the five facets are considerebdalistinct aspects of mindfulness
and the weak to modest intercorrelations presentédble A6 demonstrate the desired
pattern of results, thus supporting the analysiadividuals facets (subscales) of the

FFMQ.
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Observing

The Observingcale consisted of 8 items with an average sco?é.6# (5.73).
Internal consistency was within an acceptable rdage.79), with corrected item to
subscale correlations ranging from .42 tor = .61. Corrected item to subscale
correlations, expected change in coefficient aiplize item was to be removed, and item
level descriptive statistics can be seen in Tale When assessing the incremental
validity of the Observing facet, a paradoxical eattof correlations was revealed.
Observing is positively related to depressior (13,p = .001), positively related to

anxiety ¢ = .26,p < .001), and not significantly related to age=(.02,p = .586).

An EFA using ML estimation revealed the KMO measof sampling adequacy
was .87 and the Bartlett's test of sphericity wigsificant,y* (28) = 1066.03p < .001.
When examining the factor structure of the Obseyv¥atet, a single factor with an
eigenvalue of 3.28 that accounted for 41% of theamae was produced. Factor loadings
for each item ranged from a low of .47 to a high7df and accounted for 22% to 50% of
the variance in Observing. Communalities and fac@adings for each item can be seen
in Table A7. Based on the totality of the EFA deswnidimensionality of the facet was

assumed.

The IRT analysis of Observing using SGRM with Eédtimation converged in
27 loops. The TIF indicated that the scale prodube most information about the trait
at a theta range of -2.5 to 2.0, with maximum infation (4.17) provided & = -1.05.

Model fit for this scale wag’/df = 1.25, well below the cut-off of 3.0 indicating tthe
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data fit the model well. Additionally, based oent-to-model fit indices, all items fit the

graded response model well.

Based CTT and IRT results, the top two performtegis were 15 and 20, and the
poorest were items 6 and 36. Item 15 accounted5%s of the variance in Observing,
had a corrected item-total correlationref .61, ana-parameterof 1.06 (0.07), distinct
boundary locations, and an IIF that indicated thatitem provided unique information at
a theta range of -2.5 to 2.0. Item 20 performedeasty well, accounted for 15% of the
variance, had a corrected item-total correlation©£53, ama-parameterf 0.88 (0.06),
distinct boundary locations, and an IIF that intkcethat the item provided unique

information at a theta range of -3.0 to 2.0.

Item 6 accounted for 7% of the variance in Obsevitad a corrected item-total
correlation ofr = .46, ama-parameteiof 0.63 (0.04), poorly defined boundaries, and a
relatively IIF that indicated little information warovided at any level of the latent trait.
Likewise, item 36 accounted for 5% of the variariag] a corrected item-total
correlation ofr = .43, am-parameterf 0.61 (0.04), poorly defined boundaries, and a
flat IIF. Item parameters for the remaining iteimdicated that item 26 and 31 performed
well with results similar to that of item 20, whitems 1 and 36 performed poorly

similar to item 6. Detailed item parameters fochesiem can be seen in Table A8.

Describing

The Describingcale also consisted of 8 items with an averagesifd26.94

(5.91). Internal consistency was very goad-(.86), with corrected item to subscale
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correlations ranging from= .46 tor = .69. Corrected item to subscale correlations,
expected change in coefficient alpha if the itens veabe removed, and item level
descriptive statistics can be seen in Table A7.eWdissessing the incremental validity of
the Describing facet, the pattern of correlatioes \&s expected. Describing was
negatively related to depressiaorn=(-.19,p < .001), negatively related to anxiety=-.16,

p < .001), but not significantly related to age=(.08,p = .051).

An EFA with ML estimation revealed that the KMO asaire of sampling
adequacy was .88 and the Bartlett’s test of spitgr@s significanty? (28) = 2022.97p
<.001. When examining the factor structure ofDiescribing facet, a single factor with
an eigenvalue of 4.08 that accounted for 51% o¥/#lv&nce was produced. Factor
loadings for each item ranged from a low of .5& tagh of .75 and accounted for 26% to
56% of the variance in Describing. Communalitied &actor loadings for each item can
be seen in Table A7. Based on the totality ofER& results, unidimensionality of the

facet was assumed.

The IRT analysis of the Describing scale using 8GRth EAP estimation
converged in 34 loops. The TIF indicated thatdt&le produced the most information
about the latent trait at a theta range of -2.3.@9 with maximum information (7.43)
provided aB = -1.10. Model fit for this scale waé/df = 1.31 indicating that the data fit
the model well. Additionally, based on item-to-rebfit indices, all items fit the graded

response model well.

Based on CTT results, items 2 and 37 were the ¢ojpyming, while 22 and 32

were the weakest. Item 2 accounted for 29% o¥#nmnce in Describing and had a
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corrected it-total correlation of= .67, while item 37 accounted for 31% of the vac@
and had a corrected item-total correlatiom ef.49. However, based on IRT results, the
top two performing items were 2 and 16, and the@stovere items 22 and 32. Item 2
had ama-parameternf 1.248 (0.086), distinct boundary locations, andIF that

indicated that the item provided unique informatatra theta range of -3.5 to 2.5. Item
16 accounted for 23% of the variance, had a cardeittm-total correlation af= .65, an
a-parameternof 1.148 (0.079), distinct boundary locations, andIF that indicated that

the item provided unique information at a thetageaof -3.5 to 2.5.

Item 22 accounted for 7% of the variance, had eected item-total correlation of
r = .46, ana-parameteiof 0.709 (0.048), poorly defined boundaries in cese category
1 and 2, and a relatively flat IIF that indicatétd information was provided at any level
of the latent trait. Likewise, item 32 accounted 9% of the variance, had a corrected
item-total correlation of = .49, arma-parameterof 0.710 (0.047), poorly defined
boundaries in response category 1 and 2, and BHlattem parameters for the
remaining items indicated that most items perfornvet with item parameters similar to
that of item 2. Detailed item parameters for eéetm of the Describing facet can been

seen in Table AS8.

Acting with Awareness

The Acting with Awareness scale also consisteditdr8s with an average score
of 25.94 (6.00). Internal consistency was verydyf@o= .87), with corrected item to
subscale correlations ranging froem .53 tor = .73. Corrected item to subscale

correlations, expected change in coefficient aiplize item was to be removed, and item
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level descriptive statistics can be seen in Tallle When assessing the incremental
validity of the Acting with Awareness facet, thettean of correlations was as expected.
Acting with Awareness was negatively related tordepion ( = -.37,p < .001),
negatively related to anxiety € -.35,p < .001), and positively related to age=(.14,p

= .001).

An EFA using ML estimation revealed that the KM@anure of sampling
adequacy was .87 and the Bartlett's test of spingri@s significanty? (28) = 2211.91p
<.001. When examining the factor structure ofAlsing with Awareness facet, a single
factor with an eigenvalue of 4.18 that accountedb9% of the variance was produced.
Factor loadings for each item ranged from a lowb@fto a high of .80 and accounted for
27% to 71% of the variance in Acting with Awarene€ommunalities and factor
loadings for each item can be seen in Table A7seBan the totality of the EFA results,

unidimensionality of the facet was assumed.

The IRT analysis of Acting with Awareness converge49 loops. The TIF
indicated that the scale produced the most infdonatbout the latent trait at a theta
range of -1.5 to 2.0, with maximum information @).4rovided ab = -0.35. Model fit
for this facet wag’/df = 1.15 indicating that the data fit the model welldditionally,

based on item-to-model fit indices, all items Hfietgraded response model well.

Based on CTT results, items 5 and 13 were thetivesperforming items, while
23 and 34 were the weakest. Item 5 accounted3®r df the variance in Acting with
Awareness and had a corrected item-total correlatio = .64, while item 13 accounted

for 50% of the variance and had a corrected itei@-torrelation of = .73. However,
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based on IRT results, the top two performing itevese 8 and 13, and the weakest were
items 23 and 34. Item 8 accounted for 29% of #méawnce, had a corrected item-total
correlation ofr = .66, ama-parameternf 1.266 (0.087), distinct boundary locations, and
an IIF that indicated that the item provided unigufermation at a theta range of -2.5 to
2.5. Item 13 had aaparameternf 1.667 (0.119), distinct boundary locations, andIF

that indicated that the item provided unique infation at a theta range of -2.0 to 2.5.

Item 23 had am-parameteiof 0.740 (0.048), modestly defined boundaries,and
relatively flat IIF that indicated little informatn was provided at any level of the latent
trait. Likewise, item 34 had amparameterof 0.735 (0.049), modestly defined
boundaries, and a flat IIF. Item parameters ferrdmaining items indicated modest
performance similar to that of item 23. Detaileain parameter for each item of the

Acting with Awareness facet can been seen in TABle

Non-Judging of Inner Experiences

The Non-Judgin@f Inner Experiences scale also consisted of 83tefth an
average score of 25.21 (6.91). Internal consistevas very goodd = .89), with
corrected item to subscale correlations rangingnire .60 tor = .74. Corrected item to
subscale correlations, expected change in coetticipha if the item was to be removed,
and item level descriptive statistics can be saéfable A7. When assessing the
incremental validity of the Non-Judging of Innergdexiences facet the pattern of
correlations was as expected. Non-Judging of IEx@eriences was negatively related
to depressionr (= -.52,p < .001), negatively related to anxietyx-.44,p < .001), and

positively related to age € .13,p = .002).
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An EFA using ML estimation revealed that the KM@anure of sampling
adequacy was .90 and the Bartlett’s test of spitgr@s significanty? (28) = 2333.83p
<.001. When examining the factor structure ofNlo&-Judging of Inner Experiences
facet, a single factor with an eigenvalue of 414& taccounted for 56% of the variance
was produced. Factor loadings for each item rafged a low of .62 to a high of .83
and accounted for 38% to 69% of the variance in-Blaaiging of Inner Experiences.
Communalities and factor loadings for each itemlmaseen in Table A7. Based on the

totality of the EFA results, unidimensionality bktfacet was assumed.

The IRT analysis using SGRM with EAP estimatiorNain-Judging of Inner
Experiences converged in 40 loops. The TIF inétdhat the scale produced the most
information about the latent trait at a theta raofye2.0 to 1.5, with maximum
information (9.42) provided # = -1.00. Model fit for this scale wa&/df = 1.68
indicating that the data fit the model well. Adalitally, based on item-to-model fit

indices, all items fit the graded response moddil. we

Based on CTT results, items 25 and 30 were thag#si performing, while items
3 and 39 were the weakest. Item 25 accountedlfr df the variance in Non-Judging of
Inner Experiences and had a corrected item-totakladion ofr = .74, while item 30
accounted for 48% of the variance and had a caeddtém-total correlation of= .76.
Item 3 accounted for 14% of the variance and heatected item-total correlation of
= .60, while item 39 accounted for 15% of the vaceand had a corrected item-total

correlation ofr = .60.
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However, based on IRT results, the top two perfogiiems were 25 and 30, and
the poorest were items 3 and 10. Item 25 haalparameterof 1.504 (0.106), distinct
boundary locations, and an IIF that indicated thatitem provided unique information at
a theta range of -2.5 to 2.5. Item 30 hadgrarameterof 1.677 (0.120), distinct
boundary locations, and an IIF that indicated thatitem provided unique information at

a theta range of -2.5 to 2.0.

Item 3 had am-parameterof 0.878 (0.059), with modestly defined boundaries,
and an IIF that indicates a small amount of infdiamaproduced at a theta range of -2.5
to 3.0. Likewise, item 10 accounted for 17% ofvaeiance, had a corrected item-total
correlation ofr = .61, ama-parameterf 0.930 (0.063), modestly defined boundaries, and
produced a small amount of information at a thatege of -2.5 to 3.0. Item parameter
for the remaining items indicate good performandé vesults similar to that of item 25.
Detailed item parameters for each item of the Naehgihg of Inner Experiences facet

can been seen in Table AS8.

Non-Reactivity to Inner Experiences

The Non-Reactivityo Inner Experiences scale consisted of 7 itemis arit
average score of 21.01 (4.31). Internal consisteras acceptablex(= .75), with
corrected item to subscale correlations rangingire- .38 tor = .56. Corrected item to
subscale correlations, expected change in coetticipha if the item was to be removed,
and item level descriptive statistics can be saéfable A7. When assessing the
incremental validity of the Non-Reactivity to InnExperiences subscale the pattern of

correlations was as expected. Non-Reactivity tetrExperiences was negatively
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related to depression £ -.12,p = .002), negatively related to anxiety=-.09,p = .017),

and positively related to age=£ .11,p = .009).

An EFA with ML estimation revealed that the KMO asaire of sampling
adequacy was .82 and the Bartlett's test of spingr@s significanty? (21) = 798.63p
<.001. When examining the factor structure ofNo®-Reactivity to Inner Experiences
facet, a single factor with an eigenvalue of 2188 taccounted for 14% of the variance
was produced. Factor loadings for each item rafged a low of .46 to a high of .67
and accounted for 21% to 45% of the variance in-Reactivity to Inner Experiences.
Communalities and factor loadings for each itemlmaseen in Table A7. Based on the

totality of the EFA results, unidimensionality ditfacet was assumed.

The IRT analysis using SGRM with EAP estimatiorNain-Reactivity to Inner
Experiences converged in 28 loops. The TIF inéitdhat the scale produced the most
information about the latent trait at a theta raoye.5 to 3.0, with maximum
information (3.19) provided &= -0.90. Model fit for this scale wa&/df = 1.92
indicating that the data fit the model well. Adalitally, based on item-to-model fit

indices, all items fit the graded response moddil. we

Based on CTT results, the strongest items werand43a, while the weakest were
21 and 29. Item 24 accounted for 9% of the vagandNon-Reactivity to Inner
Experiences and had a corrected item-total coroelatf r = .35, while item 33 accounted
for 12% of the variance and had a corrected iteta-tmrrelation of = .51. Item 21

accounted for 5% of the variance and had a coudettm-total correlation af = .45,
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while item 29 accounted for 4% of the variance had a corrected item-total correlation

of r = .56.

Based on IRT results, the top two performing itemese 29 and 33, and the
poorest were items 4 and 24. Item 29 had-garameterof 1.008 (0.067), relatively
distinct boundary locations, and an IIF that intkckthat the item provided a small
amount of information at a theta range of -3.0.th 3tem 33 accounted for 12% of the
variance, had a corrected item-total correlationst51, ama-parameternof 0.873
(0.058), modestly defined boundary locations, amtilathat indicated that the item

provided a small amount of information at a thetage of -2.0 to 3.0.

Item 4 accounted for 6% of the variance, had aecbed item-total correlation of
r = .44, ana-parameteiof 0.585 (0.038), poorly defined boundaries inr@fponse
categories, and a relatively flat IIF that indichtigtle information was provided at any
level of the trait. Likewise, item 24 had afparameterof 0.577 (0.038), poorly defined
boundaries in response categories 2 through Sadlad IIF. Item parameters for the
remaining items indicated poor performance sintdahat of item 4. Detailed item
parameters for each item of the Non-Reactivityntoek Experiences can been seen in

Table A8.
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CHAPTER IV

Discussion

The purpose of the current study was to condudieamlevel analysis of the
Five-Facet Mindfulness Questionnaire, a measurenwamy used in mindfulness-based
clinical practice and research. Results basedToh operties were similar to those
found in prior studies. Describing, Acting with Aveness, and Non-Judging of Inner
Experiences facets produced the most reliabletseaslindicated by coefficient alpha
and communalities. For each of these three fattetgnajority of items accounted for a
range of 20% to 50% of the variance in the scabeesc Based on low communalities
and little to no change expected in reliability oppemoval, item 22 and 32 of the
Describing facets are good candidates for remavedosion. Similarly, items 23, 28,
and 34 of the Acting with Awareness facet are goaatlidates for removal or revision.

Based on CTT results, all items of the Non-Judgihbpner Experiences performed well.

The Observing and Non-Reactivity to Inner Experenfacets provided much
weaker results. Both scales produced a coeffieigita slightly above the .70 cut-off.
However, with the exception of item 15 on the obsgy scale, none of the items
accounted for anymore than 15% of the varianceatesscores. Based on CTT results,

the Observing facet and Non-Reactivity to Inner &ignces facet need major revisions.

An assessment of the correlation between each, tage, and measures of
depression or anxiety revealed the expected rakttip in all facets except Observing.

Although this is a paradoxical finding, it was muttirely unexpected. Similar results
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have been found in non-meditating samples (Baak ,€2006). One possible explanation
for this finding is that focusing attention on telf can lead to maladaptive rumination
and has been shown to be related to negative emsagiech as those seen in depression
and anxiety (Mor & Winquist, 2002). Mindfulnessitring involves learning to observe
inner experiences in a non-reactive and non-judgahé&shion. Thus, the practice of
mindfulness is expected to lead to a reductionahaaptive rumination and the ability
to observe negative thoughts and feelings in atatyis nonjudgmental and produces
acceptance (Segal, Williams, & Teasdale, 2002; Wat& Teasdale, 2004). Although,
this is a plausible explanation, the relationskeiersal between Observing and
maladaptive constructs is also an indication obfgms within the Observing scale. If
the FFMQ is to be used as a research tool meastisngge in mindfulness before and
after mindfulness training, it is necessary forghbale to be sample invariant, thus

producing further evidence for major revision of thbserving scale.

Upon confirming that each facet was comprised sihgle dominant factor, the
TIF for each scale was inspected. It was hypotleesihat the each scale should provide
information across a range of mindfulness. Notfaceduced good information in the
far upper @ > 2.0) or lower § < -2.5) range of the latent trait, perhaps indiathe need
for a more sensitive measure. However, Describhatjng with Awareness, and Non-
Judging of Inner Experiences performed quite wedl theta range of -2.5to 2.0. It
should be noted that although item 2 on the Desuyibcale appeared to produce good
information and discrimination, its fit to the gemtiresponse model was questionable

(’/df = 2.45). Although the item to model fit for itefrwas below the cut-off



38

recommended by Chernyshenko, Stark, Chan, DragaashVilliams (2001), it was
much worse than that of the other items in the Blgisg scale. A similar finding was

apparent for item 25¢{/df = 2.60) on the Non-Judging of Inner Experiencesesc

Observing and Non-Reactivity to Inner Experiendee gerformed at a theta
range of -2.5 to 2.0, but produced little inforratregardless of the level of the latent
trait. Three items on the Non-Reactivity to InBaiperiences (19, 29, and 33) produced
guestionable item to model fit indices. This pattef results suggests that the Observing
and Non-Reactivity to Inner Experiences scalesiateeliable measures, and none of the
scales are reliable in either the highest or lowasgies of latent trait. Although not ideal,
the range of information provided is potentiallyfsient for measuring mindfulness in a
therapeutic or research setting where scores a&xneme ends of the scale would not be

expected.

An examination of the performance of each iterthencontext of tha-parameter
CRF and IIF revealed a pattern of results simdahgat of the CTT analyses, with a great
deal of instability in Non-Reactivity to Inner Expences. For the Observing and Non-
Reactivity to Inner Experience scales, most iteerégpmed poorly as indicated by low
a-parametersshort and wide CRF’s, and low flat IIF’s. Itemrs the Observing scale
measured one’s tendency to observe thoughts, ematial sensations, and only one item
(15) performed within an acceptable range of measant. The Non-Reactivity to Inner
Experiences scale measured one’s tendency totceaegative thoughts, images, and
emotions. Items 29 and 33 on this scale perforsligttly better than other non-

reactivity items under IRT, but under CTT item 3&8sithe strongest while item 33 was
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the weakest, indicating instability in the scaldo item on the Non-Reactivity to Inner
Experiences scale produced an adequate amountopfeuinformation under IRT and
performed equally poor under CTT. Additionallynite on the Observing and Non-
Reactivity to Inner Experiences scales produced’'€Ri¥at were relatively flat and
overlapping, little to no information at any lewdlthe latent trait, and low communalities.

This pattern of results provides further eviderarenhajor revisions in both measures.

The remaining scales performed with much greatsgigion. Items on the
Describing scale measured one’s ability or tendeéa@xpress thought, feelings,
sensations, and experiences in words. With theptian of items 22 and 32, the items
on the Describing scale produced CRF’s with tadl aarrow peaks, IIF’s indicating
information was provided at wide range of the latesit, and commonalties that
indicated each item accounted for a minimum of 20%e scale score. Item 22 and 32
provided little information and appeared to perfdrest at lower levels of the latent trait,

indicating the need for revision.

The items on the Acting with Awareness scale wareeasure of attentional
regulation. All items performed well with the wessk items being 18, 23, 28, and 34.
These four items had reduced discrimination asatdd by IIF (low and flat). The CRF
for these items indicated less distinct boundabasthe CRF and IIF combined
indicated that like items 22 and 32, these itermopmed better at lower levels of the
latent trait. The Non-Judging of Inner Experienseale measured one’s tendency to be

self-critical. With the exception of item 3, edatdm performed moderately well. Each
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item produced information at a range of the ttzat] CRF’s with distinct categorical

boundaries, and had acceptable communalities.

The IRT analyses of Describing, Acting with Awarsseand Non-Judging of
Inner Experiences indicate that the items of tlses¢es generate moderate to good
discrimination and adequate information about tbagterlying trait. Likewise, under
CTT these scales demonstrate strong reliability@ertbrm well as a whole. The CTT
and IRT results produced similar findings and iatkd that a handful of items on these

three scales need revision in order to create & ismmsitive measure of mindfulness.

However, the same cannot be said for Observing\mmdReactivity to Inner
Experiences. The totality of CTT analyses and #d@lyses suggests that the Observing
and Non-Reactivity to Inner Experiences scales megdr revision. Both scales
produced low levels of reliability and have iterhattprovide little information and
discriminate poorly across levels of the latent.tr@®bservation and non-reactivity are
both central tenets of mindfulness, but have nehlmptimally operationalized in the

FFMQ.

The FFMQ as a whole performs well in terms of degdht alpha, but varies from
sample to sample in terms of data to model fieictdr analysis (Fernandex, Wood, Stein
& Rossi, 2010; Bohlmeijer, ten Klooster, Fleddedsghof, & Baer, 2011; Veehof, ten
Klooster, Taal, Westerhof, & Bohimeijer, 2011; KHaMong, Lo, Mak, & Ma 2013).

The current study indicates that three of the facets of mindfulness are well
represented with strong items. However, the weafopmance of items from the

Observing facet and the Non-Reactivity to Inner &ignces facet shed light on the
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erratic results when attempting to factor analymedonstruct of mindfulness without
using item parceling. Although the FFMQ as a wragpears to be sufficient for
mindfulness-based clinical purposes, more worlesded. Much has been learned about
the physiological and psychological benefits of dfiuitiness training, but little is known
about the mechanism of action behind that chagerder to elucidate potential
mechanisms of action behind the changes broughit ddyomindfulness meditation, the
theory needs to be optimally operationalized artttbeneasures need to be created.
Future research should investigate changes to ltiser@ng and Non-Reactivity to Inner

Experiences scales.

A major limitation of the current study was thaketatively small sample of
participants with meditation experience was analyz&n additional weakness was the
lack of measurement for length of experience widditation and type of meditation
practiced. Therefore, future research shouldfalsas on incorporating a larger sample
of meditating individuals who have been trainethi@ practice of mindfulness.
Additionally, given the pattern of correlations see the Observing facet, a combined
sample incorporating larger number of meditatingipi@ants would allow for
measurement of differential item or test functignbetween meditating and non-

meditating participants on all facets of mindfuksies
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APPENDIX A: TABLES AND FIGURES

Table Al
Published Mindfulness Questionnaires and Exampiadt

Freiburg Mindfulness Inventory

| am open to the experience of the present moment.

| sense my body, whether eating, cooking, clearongalking.

When | notice an absence of mind | gently returtheoexperience of the here and now.
Mindful Attention Awareness Scale

| find myself doing things without paying attentidiR)

| break or spill things because of carelessnedanng attention, or thinking of soothing elsR) (
It seems | am “running on automatic” without mueteseness of what I'm doing. (R)
Kentucky Inventory of Mindfulness Skills

When I'm walking, | deliberately notice the sensati of my body moving.

I’'m good at finding the words to describe my fegén

When | do things, my mind wanders off and I'm easdiktracted. (R)

| tell myself that | shouldn’t be feeling the wdgnlfeeling. (R)

Cognitive and Affective Mindfulness Scale - Revised

| am able to focus on the present moment.
| am preoccupied by the past. (R)
| am able to accept the thoughts and feelings ¢hav

Southampton Mindfulness Questionnaire

When | have distressing thoughts of images, | al@ tabjust notice them without reacting.
When | have distressing thoughts or images, | jutigehought or image as good or bad. (R)
When | have distressing thoughts of images in mydnhitry and push them away. (R)

Five Facet Mindfulness Questionnaire
(This is a composite of the preceding five questares and includes items from each.)

Note:R = reverse-scored items. Adapted from “Measukiigdfulness”, by R. A. Baer, (2011 ontemporary Buddhism:

An Interdisciplinary Journall2:1, 241-261
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Table A2
Reliability, Intercorrelation, and Model Fit Indiseof the FFMQ
a Observe Describe  ActAware NonJudge® CFl  RMSEA
Baer et al. (2006) - Non-Meditating Sample
Model Fit -Hierarchical 207.75 .93+ .06
Model Fit - Five-Factor Correlated 14668 .96 .06
Model Fit - One Factor 111378 .43 .21
Observe .83
Describe 91 76
ActAware .87 15 307
NonJudge 87  -.07 21" 347
NonReact .75 16 22 33" 347
Baer et al. (2008) - Meditating Sample
Model Fit - Hierarchical - 97 .06
Model Fit - Five-Factor Correlated - 97 .07
Observe -
Describe - 40
ActAware - 43 327
NonJudge - 49 38" 39"
NonReact - .56 397 49" 52"
Christopher et al. (2012) - Mixed Sample
Model Fit - Hierarchical 167245 97 .06
Observe .84
Describe 91 31
ActAware .90 .28 43"
NonJudge .93 13 40" 54"
NonReact .86 40 417 .38" A4
Bohlmeijer et al. (2011) - Non-Meditating Clinicahmple
Model Fit - Hierarchical 2186.91 .91 .08
Model Fit - Five-Factor Correlated 212690 .91 .07
Observe .78
Describe 91 41
ActAware .86 .28 307
NonJudge .86 .02 .07 23
NonReact .73 15 15" 20" 35"
Fernandez et al. (2010) - Non-Meditating Clinicaingple
Model Fit - Five-Factor Correlated 335:84 .90+ .10

Observe -

Describe - .38

ActAware - -19 11

NonJudge - -35 -.09 47

NonReact - 37 35" -.07 -.07

Note FFMQ = Five Facet Mindfulness Qestionnaire, FFMQ=3Fve Facet Mindfulness Questionnaire Short-FrAotAware =

acting with awareness, NonJudge = nonjudging ofrirexperiences, NonReact = nonreactivity to inxpegences

1= parceled model.

*p < 01.
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Table A3

Iltems Retained in the Final Version of the Five-€iddindfulness Questionnaire

ltem# Origin Item

1 KIMS  When I'm walking, | deliberately notice tlsensations of my body moving.

2 KIMS  I'm good at finding words to describe my liegs.

3 KIMS | criticize myself for having irrational anappropriate emotions. (R)

4 FMI | perceive my feelings and emotions withoavimg to react to them.

5 KIMS  When | do things, my mind wanders off anich léasily distracted. (R)

6 KIMS  When | take a shower or bath, | stay alerthte sensations of water on my body.

7 KIMS | can easily put my beliefs, opinions, angbectations into words.

8 KIMS | don't pay attention to what I'm doing berse I'm daydreaming, worrying, or otherwise
distracted. (R)

9 FMI I watch my feelings without getting lost imetm.

10 | tell myself | shouldn't be feeling the wayr'feeling. (R)

11 KIMS I notice how foods and drinks affect my tights, bodily sensations, and emotions.

12 KIMS  It's hard for me to find the words to daberwhat I'm thinking. (R)

13 CAMS | am easily distracted. (R)

14 KIMS | believe some of my thoughts are abnoranddad and | shouldn’t think that way. (R)

15 KIMS | pay attention to sensations, such asatimel in my hair or sun on my face.

16 KIMS I have trouble thinking of the right wortisexpress how | feel about things. (R)

17 KIMS | make judgments about whether my thouginésgood or bad. (R)

18 MAAS | find it difficult to stay focused on whathappening in the present. (R)

19 SMQ When | have distressing thoughts or imalgestep back” and am aware of the thought
or image without getting taken over by it.

20 KIMS | pay attention to sounds, such as cloaksrtg, birds chirping, or cars passing.

21 FMI In difficult situations, | can pause withdotmediately reacting.

22 KIMS  When | have a sensation in my body, it8icllt for me to describe it because | can’t
find the right words. (R)

23 MAAS It seems | am “running on automatic” witheaouch awareness of what I'm doing. (R)

24 SMQ When | have distressing thoughts or imalgieg| calm soon after.

25 KIMS [ tell myself that | shouldn’t be thinkirthe way I'm thinking. (R)

26 KIMS I notice the smells and aromas of things.

27 KIMS  Even when I'm feeling terribly upset, | cnd a way to put it into words.

28 MAAS | rush through activities without being Hgattentive to them. (R)

29 SMQ When | have distressing thoughts or images bble just to notice them without
reacting.

30 KIMS | think some of my emotions are bad or imgpriate and | shouldn’t feel them. (R)

31 KIMS | notice visual elements in art or natwsech as colors, shapes, textures, or patterns of
light and shadow.

32 KIMS My natural tendency is to put my experiengeo words.

33 SMQ When | have distressing thoughts or imalgest notice them and let them go.

34 MAAS | do jobs or tasks automatically withouirmpaware of what I'm doing. (R)

35 SMQ When | have distressing thoughts or imalgesige myself as good or bad, depending
what the thought/image is about. (R)

36 KIMS | pay attention to how my emotions affegt thoughts and behavior.

37 CAMS | can usually describe how | feel at themeat in considerable detail.

38 MAAS | find myself doing things without payingtantion. (R)

39 KIMS | disapprove of myself when | have irratabideas. (R)

Note:R = reverse-scored item; Origin = scale from wité item was originally derived; CAMS = Cognitivedahffective

Mindfulness Scale; FMI = Freiburg Mindfulness Intany; KIMS = Kentucky Inventory of Mindfulness Slki] MAAS = Mindful

Attention and Awareness Scale; SMQ = Southamptardfdiness Questionnaire.



Table A4

Interpretation of the Discrimination Parameter imet Two and Three-Parameter

Logistic Model

Interpretation a-parameter range
No Discrimination .01-34

Low .35-.64

Moderate .65-1.34

High 1.35-1.69

Very High > 1.70

Perfect + infinity
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Table A5

Item Level and Test Level Statistics:, DescripBtatistics, Item-Total Correlations, and Relialyilfor the

FFMQ

Corrected Item- « If Item SMC/ Factor

ltem Facet M SD Total Corr. Removed Communalities Loading
1 OB 2.62 1.13 A7 .86 .29 .56
2 DS 3.35 1.03 .45 .85 .52 .68
3 NJ 2.92 1.20 27 .85 A2 .56
4 NR 3.10 0.98 .16 .86 27 .45
5 AA 2.71 1.17 .38 .85 .65 .80
6 OB 3.10 1.21 .23 .85 .25 .48
7 DS 3.52 1.07 46 .86 A7 .62
8 AA 3.30 111 A7 .85 .55 .66
9 NR 3.11 0.95 .33 .85 .23 .45
10 NJ 2.92 1.19 .33 .85 42 .61
11 OB 2.89 1.27 21 .86 24 .46
12 DS 3.40 1.05 A7 .85 .64 .83
13 AA 2.84 1.14 .45 .85 73 .83
14 NJ 3.35 1.13 .46 .85 .59 .74
15 OB 3.35 1.15 19 .86 44 .76
16 DS 3.42 1.06 A7 .85 .64 .85
17 NJ 2.84 1.12 .18 .86 A7 .66
18 AA 3.55 1.02 A7 .85 .50 .56
19 NR 3.12 1.07 .35 .85 .33 46
20 OB 3.61 1.08 A7 .86 .36 .61
21 NR 3.24 0.92 .28 .85 .26 44
22 DS 3.56 0.89 42 .85 .37 .54
23 AA 3.47 1.03 .38 .85 .34 .53
24 NR 2.59 1.01 27 .85 .23 46
25 NJ 3.23 1.08 .40 .85 .64 .83
26 OB 3.83 0.97 .32 .85 .38 .60
27 DS 3.29 1.07 .54 .85 .48 .55
28 AA 3.52 0.86 .35 .85 .35 .57
29 NR 2.97 0.97 .28 .85 43 .67
30 NJ 3.40 1.17 42 .85 71 .89
31 OB 3.50 1.16 .26 .85 .36 .60
32 DS 3.16 1.08 .38 .85 .39 44
33 NR 2.88 0.91 .30 .85 A7 .75
34 AA 3.37 0.96 .23 .86 .37 .66
35 NJ 3.29 1.18 .35 .85 .48 .68
36 OB 3.62 0.98 .25 .85 .33 .38
37 DS 3.26 1.04 .52 .85 .60 .69
38 AA 3.19 0.99 .33 .85 .46 72
39 NJ 3.26 1.21 .28 .85 .40 .61

Note FFMQ = Five Facet Mindfulness Questionnald® = Observing, DS = Describing, AA = Acting witw&reness,

NJ = Non-Judging on Inner Experiences, NR = Noneleity to Inner Experiences.
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Table A6
Intercorrelation of the FFMQ Facets
Facet OB DS AA NJ
DS 3T
AA -.06 307
NJ =207 15" 34
NR 37 29" .05 -.01

Note FFMQ = Five Facet Mindfulness Questionnaire, FFM&=SFive Facet
Mindfulness Questionnaire Short-From, OB = obseayyvDS = describing, AA = acting
with awareness, NJ = nonjudging of inner experienbéR = nonreactivity to inner
experiences

**p < 001.
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Table A7
Item Level and Test Level Statistics: DescriptitaiSics, Item-Total Correlations, and Reliabilfiyr
Each Subscale.

Facet / Corrected Item- o If Item SMC/ Factor
Item o M SD  Subscale Corr. Removed Communalities Loading

OB .79

1 262 1.13 48 a7 .29 .54
6 310 121 .46 a7 .27 .52
11 289 1.27 .46 .76 .26 .51
15 3.35 1.15 .61 .75 .50 71
20 3.61 1.08 .53 .76 .39 .62
26 3.83 0.97 .52 a7 .35 .59
31 350 1.16 .50 a7 .34 .59
36 3.62 0.98 43 .78 22 A7
DS .86

2 3.35 1.03 .67 .84 .54 .73
7 3.52 1.07 .63 .84 A7 .68
12 3.40 1.05 .64 .84 A7 .69
16 3.42 1.06 .65 .84 .48 .70
22 3.56 0.89 .46 .86 .26 51
27 3.29 1.07 .63 .84 A7 .69
32 3.16 1.08 49 .86 .30 .55
37 3.26 1.04 49 .84 .56 .75
AA .87

5 271 117 .69 .85 .64 .80
8 330 1.11 .66 .85 .54 74
13 284 1.14 73 .84 71 .84
18 3.55 1.02 .62 .85 .46 .67
23 3.47 1.03 .55 .86 .29 .54
28 3.52 0.86 .56 .86 31 .56
34 3.37 0.96 .54 .86 27 .52
38 3.19 0.99 .63 .85 .39 .63
NJ .89

3 292 1.20 .60 .88 .38 .62
10 292 1.19 .61 .88 41 .64
14 3.35 1.13 .68 .87 44 .66
17 284 1.12 .62 .88 .58 .76
25 3.23 1.08 74 .86 .64 .80
30 3.40 1.17 .76 .86 .69 .83
35 329 1.18 .65 .87 A7 .69
39 326 1.21 .60 .88 .39 .62
NR .75

4 3.10 0.98 A4 73 .25 .50
9 3.11 0.95 .45 72 .26 .51
19 3.12 1.07 49 72 .25 .58
21 3.24 0.92 .45 72 22 .52
24 259 1.01 .38 74 .30 .46
29 297 0.97 .56 .70 A7 .67
33 2.88 0.91 .51 .70 .34 .61

Note FFMQ = Five Facet Mindfulness Questionnaire, OBosesving, DS = describing, AA = acting with awareseNJ = nonjudging of

inner experiences, NR = nonreactivity to inner eigrees
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Item Fit Indices, a-Parameter, and Boundary LocatRarameters for the best two items of each fatcet o

X°/df

a-parameter

bl

b2 b3

bl

Table A8
the FFMQ.
Item

Facet

OB
1 1.22
6 0.91
11 1.15
15 1.53
20 1.29
26 1.69
31 1.13
36 1.07

DS
2 2.45
7 1.38
12 1.89
16 1.29
22 1.38
27 1.98
32 1.04
37 0.91

AA
5 1.64
8 0.96
13 1.24
18 1.02
23 1.58
28 1.72
34 1.22
38 1.67

NJ
3 1.84
10 1.55
14 1.35
17 1.73
25 2.60
30 1.42
35 1.00
39 1.96

NR
4 1.55
9 1.91
19 2.16
21 1.33
24 1.51
29 2.47
33 2.53

0.667 (0.046)
0.631 (0.042)
0.622 (0.042)
1.061 (0.072)
0.882 (0.061)
0.834 (0.059)
0.787 (0.054)
0.611 (0.041)

1.248 (0.086)
1.060 (0.073)
1.134 (0.078)
1.148 (0.079)
0.709 (0.048)
1.116 (0.076)
0.710 (0.047)
1.227 (0.084)

1.483 (0.105)
1.266 (0.087)
1.667 (0.119)
1.063 (0.073)
0.740 (0.049)
0.840 (0.057)
0.735 (0.049)
0.966 (0.065)

0.878 (0.059)
0.930 (0.063)
1.323 (0.092)
0.982 (0.066)

1.504 (0.106)

1.677 (0.120)
1.061 (0.073)

0.949 (0.065)

0.585 (0.038)
0.623 (0.041)
0.771 (0.051)
0.660 (0.043)
0.577 (0.038)
1.008 (0.067)
0.873 (0.058)

-1.465 (0.079)
-2.529 (0.125)
-1.759 (0.089)
2.066 (0.091)
2.611 (0.120)
-3.326 (0.184)
-2.545 (0.117)
-4.000 (0.230)

2.314 (0.106)
-2.553 (0.123)
2.355 (0.108)
2.359 (0.109)
-4.267 (0.300)
2.253 (0.101)
-2.784 (0.137)
-2.305 (0.106)

-1.133 (0.051)
-1.929 (0.081)
1.293 (0.052)
-2.686 (0.136)
-3.171 (0.165)
-3.769 (0.258)
-3.350 (0.184)
-2.463 (0.117)

1.859 (0.089)
-1.628 (0.076)
-1.990 (0.086)
-1.819 (0.085)
-1.895 (0.080)
-1.799 (0.073)
-2.011 (0.088)
-2.074 (0.095)

-3.303 (0.170)
-3.490 (0.192)
-2.337 (0.110)
-3.381 (0.180)
-2.167 (0.115)
-2.286 (0.111)
-2.383 (0.117)

-0.368 (0.062).439 (0.081)
-0.753 (0.068).463 (0.065)
-0.576 (0.064).773 (0.069)
1.088 (0.054)  0.02847)
1.663 (0.072)  -0.81@55)
-2.189 (0)0940.777 (0.061)
-1.408 (0.068).214 (0.057)
-2.285 (0.1070.418 (0.074)

1.125 (0.055)  0.07045)
-1.306 (0.0610.149 (0.049)
1.221 (0.058)  0.001248)
1.158 (0.056)  0.021847)
-2.214 (0.106Y.131 (0.068)
1.100 (0.056)  0.1®D49)
-1.079 (0.072).476 (0.065)
-0.993 (0.053).264 (0.046)

-0.211 (0.039).708 (0.045)
-0.969 (0.049)0.129 (0.044)
0.380 (0.038)  0.621641)
-1.466 (0.065.156 (0.050)
-1.659 (0.0810.008 (0.063)
-1.967 (0.0920.0.43 (0.060)
-1.645 (0.083).198 (0.065)
-1.119 (0.062).477 (0.055)

0.361 (0.054)  0.6B0%4)
-0.539 (0.053).697 (0.055)
-0.933 (0.049).076 (0.042)
-0.398 (0.052).884 (0.055)
-0.920 (0.047)  0.G2041)
-0.946 (0.045)  0.0837)
-0.975 (0.055).243 (0.047)
-0.834 (0.054)  0.181049)

-1.350 (0.087).805 (0.081)
-1.232(0.084)  0.72977)
-1.056 (0.066)  0.4%662)
-1.637 (0.088).456 (0.073)
-0.145 (0.075).813 (0.098)
-0.773 (0.057)  0.87.0%8)
-0.752 (0.062)  1.2mB70)

3.090 (0.156)
1.971 (0.101)
2.274 (0.111)
1.386 (0.070)
1.159 (0.070)
0.986 (0.070)
1.275 (0.076)
1.713 (0.100)

1.512 (0.068)
1.229 (0.064)
1.422 (0.067)
1.431 (0.068)
1.983 (0.102)
1.610 (0.074)
2.146 (0.105)
1.606 (0.071)

1.899 (0.081)
1.411 (0.065)
1.745 (0.073)
1.295 (0.067)
1.635 (0.087)
1.898 (0.094)
2.047 (0.103)
1.954 (0.091)

1.840 (0.084)
1.869 (0.084)
1.288 (0.060)
1.952 (0.085)
1.346 (0.058)
0.998 (0.048)
1.240 (0.062)
1.342 (0.069)

3.137 (0.164)
3.266 (0.177)
2.492 (0.126)
2.923 (0.154)
4.085 (0.241)
2.463 (0.124)
3.095 (0.177)

Note: OB = Observing, DS = Describing, AA = Acting wiflwareness, NJ = Non-Judging on Inner ExperieridBsz Non-

Reactivity to Inner Experiences, () = StandardErr

*=p<.001
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1.0. This depicts that individuals at the uppet efithe ability scale are more likely to generaterect

responses for this item.
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Figure A2.Test information function for each facet of thed-Facet Mindfulness Questionnair
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representing item 24 from the r-reactivity to inner experiencesale demonstrates the pattern prein

items with poor discrimination
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Figure A4.Examples of item information functions (). The IIF for item 30 from the n-judging of
inner experiences scale illustrates that infornmeisopresent at a range-2.5 to 2.0 on the latent trait. T
IIF for item 24 from the nc-reactivity to inner experiences scale illustrateslittle irfformation is

available at any level of the latent traltems withmore information provide better discriminati



APPENDIX B: SURVEY ITEMS

Demographics

1. What is your gender?

1)

2)

Female

Male

2. What is your Age?

3. What is your racial identification?

1)
2)
3)
4)
5)

6)

Asian

American Indian or Alaskan Native
Black or African American
Hispanic or Latino

White, Non-Hispanic

Other

4. Do you currently meditate?

1)

2)

Yes

No

5. How many days per week do you meditate?

1)
2)
3)

4)

Oto1l

2to3

4t05

6to7

6. Have you ever had any formal training in medita®ion

1)

Yes

2) No

63
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DASS-42

Please read each statement and circle a numbge @r13 which indicates how much the statemenlieghp

to youover the past weel here are no right or wrong answers. Do not speadnuch time on any

statement.The rating scale is as follows:

0 Did not apply to me at all

1 Applied to me to some degree, or some of the time

2 Applied to me to a considerable degree, or a goguart of time

3 Applied to me very much, or most of the time

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

| found myself getting upset by quite trivihirtgs.

| was aware of dryness of my mouth.

| couldn't seem to experience any positiveifigeht all.

| experienced breathing difficulty (e.g., exsigsly rapid breathing, breathlessness in the atesen
of physical exertion).

| just couldn't seem to get going.

| tended to over-react to situations.

| had a feeling of shakiness (e.qg., legs gtingjve way).

| found it difficult to relax.

| found myself in situations that made me sxi@rs | was most relieved when they ended.

| felt that | had nothing to look forward to.

| found myself getting upset rather easily.

| felt that | was using a lot of nervous energ

| felt sad and depressed.

| found myself getting impatient when | wasaged in any way (e.g., lifts, traffic lights, begin
kept waiting).

| had a feeling of faintness.

| felt that | had lost interest in just abeuerything.

| felt | wasn't worth much as a person.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
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| felt that | was rather touchy.

| perspired noticeably (e.g., hands sweatyhénabsence of high temperatures or physical
exertion.

| felt scared without any good reason.

| felt that life wasn't worthwhile.

| found it hard to wind down.

I had difficulty in swallowing.

| couldn't seem to get any enjoyment out efttiings | did.

| was aware of the action of my heart in theemce of physical exertion (e.g., sense of hatat r
increase, heart missing a beat).

| felt down-hearted and blue.

| found that | was very irritable.

| felt I was close to panic.

| found it hard to calm down after somethipget me.

| feared that | would be "thrown" by some ithbut unfamiliar task.

| was unable to become enthusiastic abouhargt

| found it difficult to tolerate interruptiorte what | was doing.

| was in a state of nervous tension.

| felt | was pretty worthless.

| was intolerant of anything that kept me frgeiting on with what | was doing.

| felt terrified.

| could see nothing in the future to be hopahout.

| felt that life was meaningless.

| found myself getting agitated.

| was worried about situations in which | ntiganic and make a fool of myself.

| experienced trembling (e.g., in the hands).

| found it difficult to work up the initiativeo do things.



66

APPENDIX C: RESEARCH MATERIALS

Principal Investigator: Angela Bowman
Study Title: The Psychometric Properties of Mindfuness

Institution: Middle Tennessee State University

The following information is provided to inform yabout the research project and your participatiah
Please read this form carefully. You will be givem opportunity to ask questions by using the resea

contact information provided. .

Your participation in this research study is voamt You are also free to withdraw from this stad\yany

time by simply ending your participation in the \sey.

1. Purpose of the study:
The purpose of this study is to examine the infogeof meditation on working memory.

2. Description of procedures to be followed and apprdrate duration of the study:
You will be seated at a computer and asked to cetmal series of questionnaires. Please take
your time to read each question carefully and ansmthfully. Participation is expected to last
less than 30 minutes.

3. Expected costs:
There will be no cost to you for the data colleddthis study.

4. Description of the discomforts, inconveniences, aar risks that can be reasonably expected
as a result of participation in this study:
The risk involved is minimal. It is no more thaneowould experience in daily life activities. The
experiment can be discontinued at any time.

5. Unforeseeable risks:

n/a



10.

11.

12.

13.
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Compensation in case of study-related injury:

n/a

Anticipated benefits from this study:

This study does not provide you with any healtrec@ihe study is strictly for research purposes
and will have no direct health or medical bene&fiyou as an individual. The proposed
experiments will enable us to address fundameni@tipns regarding the effectiveness of the
questionnaires that you will be answering.

Alternative treatments available:

n/a

Compensation for participation:

Volunteer participants will not be compensated.

Circumstances under which the Principal Investigato may withdraw you from study
participation:

n/a.

What happens if you choose to withdraw from study articipation:

You may decline to join this study or withdraw frdhis study at any time without prejudice.
Contact Information. If you should have any questions about your pidtton in this research
study, please feel free to contact Angela Bownasb5c@mtmail.mtsu.edu.

Confidentiality. All efforts, within reason, will be made to keegtbersonal information in your
research record private but total privacy canngbioeenised. Your identity will remain
confidential. You will be assigned an ID code, anthpleted forms will be stored in locked files
to which only the Principal Investigator will hagecess. All computer data files pertaining to

you will be accessible by subject ID code only. u¥tP address will not be logged and no

identifying information will be storedYour information may be shared with MTSU or the
government, such as the Middle Tennessee Statetditiy Institutional Review Board, Federal
Government Office for Human Research Protectidngu or someone else is in danger or if we

are required to do so by law.
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14. STATEMENT BY PERSON AGREEING TO PARTICIPATE IN THIS STUDY

| have read this informed consent document. | unerstand each part of the document and |
freely and voluntarily choose to participate in ths study. | acknowledge that continuing

with this survey implies my informed consent to paticipate.



APPENDIX D: IRB APPROVAL

MIDDLE
October 9, 2012 TENNE SSEE

I

Angela Bowmen, Dr. Dana Fuller SIALE LINI
Department of Psychology
asbSc@Emtmtailmtsu edu, Dana Fuller@ mtsu edu

Protocol Title: “Effect of a Single Session of Mindfulness Meditation on Working Memory™
Protocol Number: 13-082

Dear Investigators),

The exemption is pursuant to 45 CFR 46.101(b) (2). This is because the research being conducted involves the
use of educational tests, survey procedures, interview procedures or public behavior.

You will need to submit an end-of-project report to the Office of Complianoce upon completion of your
research. Complete research means that you hawve finished collecting data and you are ready to submit your
thesis and/or publish your findings. Should you not finish your research within the three (2] year pericd, you
must submit a Progress Report and request a continuation prior to the expiration date. Please allow time for
review and requested revisions. Youwr study expires on October 9, 2005.

Py to the pr 1 must be submitted to the IRB bef implerr i this According to
MTSU Policy, a researcher is defined as anyone who works with data or has contact with participants. Anyone
meeting this definition needs to be listed on the protocol and needs to provide a certificate of training to the
Office of Compliance. if you add researchers to an approved project, please forward an updated list of
researchers and their certificates of training to the Office of Compliance before they begin to work on the
project. Once your ch is compl d, pl send us a copy of the final report guestionnaire to the Office
of Compliance. This form can be located at www.mitsuedu/irb on the forms page.

Also, all research materials must be retained by the Pl or faculty adwisor [if the Pl is a student) for at least
three (3} years after study completion. Should you hawve any questions or need additional information, please
do not hesitate to contact me.

Sincerely,

Andrew W. Jones
Graduate Assistant to:
Emiily Borm
Compliance Officer
615-454-8518
Emily.Bormn@misu.edu
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