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ABSTRACT 

 

Mindfulness has been extensively studied and a plethora of research delineates the 

relationship between mindfulness well-being.  The Five-Facet Mindfulness Questionnaire 

(FFMQ) measures the dominant facets of mindfulness.  The FFMQ has been shown to 

have solid classical test properties, but often the factor structure does not hold up under 

factor analysis thus an item analysis was conducted.  Data were analyzed from 644 

individuals.  Reliability of each facet of the FFMQ (observing, describing, acting with 

awareness, non-judging of inner experiences, and non-reactivity to inner experiences) 

were found to have mediocre to good classical test properties.  Under Samejima’s graded 

response model, the pattern of results revealed poor discrimination and little information 

provided at all levels of the trait for each item of the observing and non-reactivity to inner 

experiences scales.  However, the remaining scales appeared to discriminate well and 

provided adequate information at a range the trait.  Limitations and future directions are 

discussed.   
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CHAPTER I 

Introduction 

Mindfulness has been defined as a multi-faceted construct characterized by an 

attentional shift that results in the observation of moment to moment experiences without 

interpretation, elaboration, or analysis of the experience, a non-judgmental awareness of 

the here and now (Kabat-Zinn, 2000).   More specifically, mindfulness is “paying 

attention in a particular way: on purpose, in the present moment, and nonjudgmentally” 

(Kabat-Zinn, 1994, p. 4).  Meditation has been at the core of Buddhist tradition for 

thousands of years, and recently has become a popular topic of Western psychological 

research as it becomes evident that mindfulness based interventions produce clinically 

significant changes in depression and anxiety (Baer, 2011).  Meditation is merely the 

scaffolding upon which the skill of mindfulness is built. The primary focus of Western 

psychology has been on integrating mindfulness meditation into both prevention and 

intervention treatments designed to reduce stress levels, ease symptoms of psychological 

distress, and improve the individual’s sense of psychological well-being (Kabat-Zinn, 

1990).   

Mindfulness and Well-being 

A plethora of studies have examined the relationship between mindfulness, 

perceived stress, and psychological well-being.  According to Leary (2004), the majority 

of mental health theories assume that having a factual perception of reality is a classic 

sign of psychological well-being.  Brown and Ryan (2003) also argue that mindfulness 

facilitates well-being directly by adding a sense of clarity to experiences by encouraging 
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“moment to moment non-judgmental contact with life” (p. 224).  In a 2008 study by 

Shapiro, Oman, Thoresen, Plante, and Flinders, mindfulness was shown to have both 

direct and mediating effects on the reduction of negative rumination and perceived stress, 

which led to a significant increase in subjective well-being.   

Mindfulness is thought to facilitate a change in the regulation of attention, 

cognition and emotion by discouraging habitual automatic thought patterns such as 

rumination and obsession (Teasdale et al., 2002).  Higher scores on mindfulness scales, 

such as the Mindful Attention Awareness Scale (MAAS), have been associated with 

lower levels of depression, anxiety, and stress symptoms, as well as being associated with 

increased subjective and eudemonic well-being (Brown & Ryan, 2003).  Participation in 

Mindfulness-Based Stress Reduction (MBSR) programs has proven to be effective in 

reducing self-reported distress and mood disturbances while increasing trait mindfulness 

(Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006).  Additionally, in those who have 

experienced more than three episodes of depression, MBSR participation has been shown 

to reduce that rate at which relapse occurs (Teasdale et al., 2000), as well as reduce 

suicidal ideation and  facilitate social adjustment of those diagnosed with borderline 

personality disorder (Turner, 2000).  Brown, Ryan, and Creswell (2007) provided an 

extensive review of additional studies outlining the correlation between self-reported 

mindfulness and various psychological constructs including subjective well-being and 

psychopathology.     
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Measuring Mindfulness 

Given the positive effects of mindfulness on well-being, several self-report 

measures to quantify the state (present moment) and trait (stable and enduring) qualities 

of mindfulness have emerged.  Many of these scales have been shown to significantly 

correlate with one another (Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006).  The 

Freiburg Mindfulness Inventory (FMI) is a measure derived from the Buddhist roots of 

mindfulness.  It consists of 30 items designed for use with experienced meditators, and 

measures one’s openness to negative experience and nonjudgmental present-moment 

observation (Buchheld, Grossman, & Walach, 2001).  The FMI was designed to measure 

mindfulness as a multifaceted construct with four dominant factors, but the four-factor 

pattern has proven to be unstable in validation studies (Walach, Buchheld, Buttenmüller, 

Kleinknecht, & Schmidt, 2006).  However, Buchheld et al. (2001) reported excellent 

internal consistency with Cronbach’s alpha ranging from .93 to .94 in pre and post 

mindfulness training assessment.   

The Mindful Attention Awareness Scale (MAAS) contains 15 items designed to 

measure the single latent construct of one’s natural tendency to be aware of, or attend to, 

present-moment experience (Brown & Ryan, 2003).  Whereas all items of the FMI are 

positively worded, the MAAS contains negatively worded items.  Therefore, the MAAS 

could be said to measures one’s tendency to act with automaticity, or lack of attention to 

detail.  However, the MAAS does offer a measure of mindfulness intended for use in 

non-meditating populations.  Brown and Ryan (2003) reported good internal consistency 

with Cronbach’s coefficient alpha of .87.   
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The Cognitive and Affective Mindfulness Scale (CAMS) is a 12-item measure 

consisting of items intended to assess present centered focus, attention, awareness, and 

nonjudgmental acceptance of emotions and thoughts in day-to-day life (Hayes & 

Feldman, 2004).  The CAMS differs from other measures of mindfulness in that items 

attempt to capture one’s ability or inclination to be mindful in lieu of daily level of 

mindfulness (Bergomi, Tschacher, & Kupper, 2013).  Additionally, the CAMS was 

designed to be relevant in the treatment of depression (Hayes & Feldman, 2004).  The 

authors found the CAMS to have acceptable internal consistency with coefficient alpha 

ranging from .74 to .80.   

The Southampton Mindfulness Questionnaire (SMQ) consists of 16 items and is 

designed to measure if one has a mindful approach for dealing with distressing thoughts 

and/or images (Chadwick et al., 2008).  The authors reported good internal consistency 

with coefficient alpha of .89.  As with the FMI, the SMQ was designed to measure 

mindfulness as a multifaceted construct, but has proven to measure a single trait.  The 

SMQ focuses on distressing internal events, which allows it to be a useful tool in 

assessing the relationship between mindfulness and aspects of mental health.  However, 

the focus on distressing events limits the usefulness of the scale in non-clinical 

populations due to a lack of items measuring positive or neutral experiences.    

The final scale to be discussed here is the Kentucky Inventory of Mindfulness 

Skills (KIMS) which is a 39-item measure designed to assess four facets associated with 

mindfulness in daily life: observing, describing, acting with awareness, and accepting 

without judgment (Baer, Smith, & Allen, 2004).  The KIMS was developed in the 
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framework of Dialectical Behavioral Therapy (DBT; Linehan, 1993), and is unique in 

that it incorporates a measure of describing.  Mindfulness training is one aspect of DBT 

where the practice of observing one’s environment and using nonjudgmental labels to 

describe what has been observed is encouraged.  Internal consistency for the four sub-

scales of the KIMS range from a reported Cronbach’s alpha of .76 to .91.  Example items 

from each of the aforementioned mindfulness scales can be seen in Table A1, in the 

Appendix.   

Development of the FFMQ 

Baer, Smith, Hopkins, Krietemeyer, and Toney (2006) combined the items of the 

above-mentioned mindfulness scales (CAMS, SMQ, FMI, MAAS, and KIMS) in order to 

conduct an exploratory factor.  Results of principal axis factoring using oblique rotation 

produced 26 factors with eigenvalues greater than 1.0 that accounted for 63% of the total 

variance.  Because using eigenvalues greater than 1.0 can result in an overestimate of the 

number of factors (Floyd & Widamon, 1995), Baer et al. (2006) opted to rely on the scree 

plot for determining the number of factors to retain, which revealed a five-factor structure 

that appeared to capture the underlying characteristics of mindfulness.  A second EFA 

forcing a five-factor structure was conducted and the five-factors retained accounted for 

33% of the total variance.  Baer et al. (2006) identified these five factors as: Observing 

(attending to internal or external stimuli), Describing (mentally labeling stimuli), Acting 

with Awareness (consciously attending to actions without behaving with automaticity), 

Non-Judging of Inner Experiences (reframing from evaluation of thoughts, sensations, 
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and feelings) and Non-Reactivity to Inner Experiences (allowing thoughts and feelings to 

arise and dissipate without rumination).  

Thirty-nine items with no cross-loadings and minimum factor loading of .40 were 

retained and combined to create the Five-Facet Mindfulness Questionnaire (FFMQ). To 

create the FFMQ, Baer et al. (2006) retained eight items for each of the four factors 

related to the KIMS and seven items related to the one factor from the FMI and SMQ.  

Four of the five factors: observing, describing, acting with awareness, and non-judging of 

inner experiences, were similar to the factor structure of the KIMS (Baer et al. 2004), 

while the fifth factor, non-reactivity to inner experiences, consisted of items found in the 

FMI and SMQ.  The internal consistency of the five subscales was measured and 

revealed the following Cronbach alpha values: Non-Reactivity to Inner Experiences = .75, 

Observing = .83, Acting with Awareness = .87, Non-Judging of Inner Experiences = .87, 

and Describing = .91.  Therefore, all five subscales were determined to be of adequate to 

good consistency.   

After arriving at a five-facet structure of mindfulness, Baer et al. (2006) 

conducted a confirmatory factor analysis (CFA), with an independent sample, to 

investigate and replicate the proposed structure.  Item parceling, based on methods 

suggested by Little, Cunningham, Shahar, and Widamon (2002), was used and two 

parceling procedures were tested.  In the first analysis, items were assigned to parcels 

randomly.  Items were then reassigned to parcels based on factor loadings.  In both 

parceling methods, each factor contained three parcels.  Details of which items were 
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assigned to which parcels were not provided, nor were detailed results of the two 

parceling methods.   

Baer et al. (2006) tested several models, including a one-factor model, a five-

factor correlated model, and a hierarchical model.  The one-factor model produced 

abysmal fit indices, while the five-factor correlated model produced a strong fit.  The 

hierarchical structure, where the five factors were components of a mindfulness construct, 

fit the data moderately well, but provided a reduced fit over the five-factor correlated 

model.  Details of model fit for each of the three models tested can be seen in Table A2 in 

the Appendix.   

Validation of the FFMQ 

Baer et al. (2008) conducted a follow up study to assess the validity of the five-

factor structure.  Data were gathered from a meditating sample and used in comparison to 

the 2006 non-meditating sample.  As with the 2006 study, item parceling was used to 

improve model fit by reducing the number of estimated parameters.  The results of a CFA 

conducted on the meditating sample data revealed that both a five-factor correlated 

structure and a hierarchical structure fit the data well with very little difference between 

the two models.  Details of model fit can be seen in Table A2, while the final version of 

the FFMQ can be seen in Table A3.    

In the creation (Baer et al., 2006) and validation (Baer et al., 2008) of the FFMQ, 

item parceling was used to improve model fit.  However, no information was provided 

for model fit without parceling the data.  According to Bandalos (2002), item parceling 
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impacts model fit by reducing the sample covariance matrices and thus reducing error 

components from unmodeled associations within those matrices.  The result is improved 

model fit for a potentially mispecified model.  The author suggested that item parceling is 

acceptable in various circumstances (e.g., when the assumption of local independence is 

violated; with dichotomous aptitude and achievement measures).  However, she 

suggested that item parceling should be avoided in attitude and personality research 

where improved model fit should take a backseat to understanding the nature of 

relationships among variables (Bandalos, 2002).   

Given the pitfalls of item parceling, Christopher, Neurser, Nivhaiel, and 

Baitmangalkar (2012) analyzed the properties of the FFMQ without the use of item 

parceling using a demographically similar combined sample of meditators and non-

meditators.  They conducted a confirmatory factor analysis without using item parcels 

and found that the data from the FFMQ best fit a five-factor hierarchical model with 

excellent fit indices and strong factor loadings; details appear in Table A2.  In addition, 

they provided support for incremental validity of the FFMQ.  Scores on the FFMQ were 

positively correlated with The Satisfaction with Life Scale (r = .52) and negatively 

correlated with The Center for Epidemiologic Studies Depression Scale (r = -.58).  

Finally, after controlling for age and education, Describing, Acting with Awareness, 

Non-Reactivity to Inner Experiences, and Non-Judging of Inner Experiences were 

positively correlated with satisfaction with life, while Acting with Awareness, Non-

Judging of Inner Experiences, and Non-Reactivity to Inner Experiences were negatively 

correlated with depression.  Although the previously mentioned studies provide support 
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for the FFMQ as a measure of mindfulness in various populations, studies examining the 

properties of the FFMQ in non-meditating clinical populations often result in reduced 

model fit.   

Recently, Bohlmeijer, ten Klooster, Fledderus, Veehof, and Baer (2011) sought to 

validate the FFMQ in a non-meditating Dutch sample of individual’s suffering from mild 

to moderate depression.  Although, the subscales produced similar alpha levels and 

intercorrelations as studies in non-clinical samples, the model fit indices were marginally 

lower than those found by Baer et al. (2006; 2008) and Christopher et al. (2012).  

Similarly, Hou, Wong, Lo, Mak, and Ma (2013) analyzed a Chinese version of the FFMQ 

in a non-meditating sample and produced results similar to those of Bohlmeijer et al. 

(2011).  Further examples include Veehof, ten Klooster, Taal, Westerhof, and Bohlmeijer 

(2011) and Fernandex, Wood, Stein and Rossi (2010).  The intercorrelations between 

facets, coefficient alpha levels for subscales, and model fit indices can be seen in Table 

A2. 

Principles of Item Response Theory 

 In prior studies, psychometric properties of the FFMQ have been reported using 

classical test theory (CTT).  In CTT, an individual’s score is a function of their true score 

plus error in measurement (Lord & Novick, 1969).  Although CTT is a valuable tool in 

scale development, it has several problems and limitations that may explain the variation 

in results of prior mindfulness studies.  Hambleton, Swaminathan, and Rogers (1991) 

outline many of the limitations of CTT.  The estimates of item parameters are group-

dependent, meaning that results are not generalizable to a population that differs from the 
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sample measured.  While the estimates of an individual’s true scores are test-dependent, 

meaning that even when the same scale is administered, “scores are unequally precise” (p. 

4) at differing latent trait levels (Hambleton, Swaminathan, & Rogers, 1991).  Thus in 

CTT separating Yet another limitation of CTT discussed by Hambleton et al. (1991) is 

that it is test driven instead of item driven.  Therefore, no information is provided as to 

how individuals with different levels of mindfulness perform on each item on the FFMQ.  

Finally, CTT presumes the existence of parallel test forms, which in reality is an 

impossible assumption to meet.   

 In item response theory (IRT), the true score of CTT is replaced with a person 

parameter, while item and test indices are replaced with item parameters that are group 

invariant (Hambleton et al., 1991).  Therefore, one of the major benefits of IRT is that 

item parameter estimates need not to be replicated for varying populations.  In contrast to 

CTT, IRT links the probability of a response on an item to the individual’s level of the 

latent trait being measured and this relationship is described by the item characteristic 

curve (Hambleton et al., 1991).  Therefore, regardless of the population from which an 

individual originates, the probability of a specific response to an item on the FFMQ is, in 

theory, a direct function of their level of mindfulness.  An example of the item 

characteristic curve, where the level of the latent trait (ability) is on the X-axis and the 

probability of correct response is on the Y-axis, can be seen in Figure A1.   

 Another advantage of IRT is a reduction in the number of assumptions that must 

be met, namely unidimensionality and local independence (Lord & Novick, 1969).  

Unidimensionality is met when there is a single dominant latent trait being measured, and 
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local independence is met when the responses to any two items are statistically 

independent when the latent trait is accounted for.  Unidimensionality is a vital 

assumption of IRT, but it is often a difficult assumption to meet due to influences from 

cognitive factors, testing effects, or personality (Hambleton et al., 1991).  However, IRT 

models have been shown to be robust to violations of unidimensionality when there is a 

relatively small secondary factor or if two factors are highly correlated (Dragsow & 

Parsons, 1983; Reckase, 1979; Reckase & McKinley, 1991).  

Logistic IRT Models 

 According to Hambleton et al. (1991), the most commonly used IRT models are 

the one, two, and three parameter logistic models.  Logistic models are useful for 

estimating item parameters for both dichotomous and polytomous scored items.  In the 

one-parameter logistic model the b-parameter is the estimate of interest.  The b-

parameter is typically referred to as item difficulty and as such is an estimate of the level 

of latent trait present at the .50 probability of a correct response.  Therefore, the one-

parameter logistic model (1PL) assumes that the probability of answering an item 

correctly is a function of the level of the latent trait and item difficulty.  According to 

Birnbaum (1968), the form of the item characteristic curve for the 1, 2, and 3PL models 

are given as follows: 
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 1.  For the one-parameter logistic model: 
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where: 
)(θiP   is the probability that a randomly chosen examinee with 

ability θ answers item i correctly,  
bi        is the item i difficulty parameter,   
n is the number of items in the test, 
e is the constant 2.718, and,  

)(θiP  is an S-shaped curve with values between 0 and 1 over the 

ability scale.   
 
 

 2.  For the two-parameter logistic model: 
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where: 
D is a scaling factor used to make the logistic function as 

close as possible to the normal ogive function, where D = 
1.7, and 

a  is the item i discrimination parameter.  
  

3.  For the three-parameter logistic model: 
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where: 
 ci  is a pseudo-chance-level (guessing) parameter.   

 



   13 

 

 

 

 When interpreting item difficulty for the logistic models, it is important to keep in 

mind that some point of reference is required.  What is “difficult” for one population may 

not be so for another population.  Therefore, when interpreting item difficulty, it must be 

in relation to the location of the .50 probability of correct response on the ability scale 

(Baker, 2001).  Interpreting item discrimination is a bit more straightforward.  The range 

of values for interpreting item discrimination for the logistic model can be seen in Table 

A4.   

Samejima’s Graded Response Model for Polytomous Items 

 Samejima (1969) outlined a model for use with polytomous items with ordered 

categorical responses (e.g., Likert).  According to Embretson and Reise (2000), 

Samejima’s graded response model (SGRM) is an indirect model in that a two-step 

process is utilized to denote the conditional probability for an examinee to have a 

response beyond a particular category.  SGRM is a generalization of the two-parameter 

dichotomous logistic model in that it treats two adjacent response categories (m) as 

dichotomous categories (m and m - 1).  Each item has one common slope parameter (ai), 

and  m - 1 category thresholds (βij; Embretson & Reise, 2000).    The goal of SGRM is 

the find the point on the latent trait continuum that corresponds to each category 

threshold.  According to Embretson and Reise (2000), “the probability of an examinee’s 

raw score (x) falling in or above a given category threshold (j = 1, …, mi), conditional on 

trait level (θ)” (p. 96)  is given by: 
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where: 
   aij  is a common slope parameter, and 
   βij is the category threshold parameter.  
 
 

The curves created by the )(* θixP  function are referred to as operating 

characteristic curves (OCC).   One curve must be calculated for each between category 

threshold location (βij).  Thus, for a measure with a 5-point Likert scale, four βij  and four 

OCC’s must be computed.  Each βij denotes where on the latent trait continuum (θ) an 

examinee must fall in order to reach the 50% probability of scoring above response 

category j.  In SGRM each item has a series of m = K - 1 dichotomies, and parameter 

estimates are generated for each dichotomy using the two-parameter logistic model with 

the slope parameter held constant for each curve (Embretson & Reise, 2000).   

One the OCC’s have been estimated the category response functions (CRF) can 

be computed.  The CRF displays one curve for each response category with the 

probability of a response on the Y-axis and the latent trait on the X-axis.  The probability 

of the lowest response is the probability of not passing the first threshold (monotonically 

decreasing), while the probability of giving the next highest response is the probability of 

having crossed the first response threshold.  This pattern follows for each increasing 

category to the highest category where the probability of a response is monotonically 

increasing (Samejima, 1969).  The CRF is computed by subtraction and given by: 
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  where: 
    

*
0iP  = 1.0 is the probability of responding in the lowest category 

monotonically decreasing, and  
*
5iP  = 0.0 is the probability of responding above the highest 

category monotonically increasing.                      
                

Thus: 
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 In Samejima’s graded response model, the location and shape of the OCC and 

CRF are determined by the item parameter estimates.  The locations of each OCC, and of 

the peak of the curves for the CRF of the middle categories are determined by the values 

of βij.  Additionally, how narrow or peaked the CRF’s will be and how steep the OCC 

will be are determined by aij.  In general, a CRF is expected to peak in the center of two 

category thresholds with higher slope parameters producing more narrow and peaked 

CRF’s that signify category responses that discriminate among levels of the latent trait 

(Embretson & Reise, 2000).   

Purpose of the Current Study 

 Although researchers examining the FFMQ in the framework of CTT have agreed 

that the scale has sound psychometric properties, the proposed model of mindfulness 

from which the scale is derived varies in how well the data fit the model depending on 
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the population from which the sample is drawn.   It is unknown if these differences are 

due to model misspecification or potentially problematic items within facets of the FFMQ.  

To date, an item response analysis has not been conducted.  In order to understand the 

underlying characteristics of mindfulness, it is important to understand how each item of 

the scale functions, independent of scale and sample characteristics.  Therefore, the goal 

of the current study is to examine each item of the FFMQ in the framework of item 

response theory (IRT) utilizing Samejima’s Graded Response Model (SGRM).  
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CHAPTER II 

Methods 

Participants 

 Upon approval of the institutional review board, participants were recruited from 

the undergraduate research pool at a Southeastern University and received one research 

credit for their participation.  A total of 735 individuals completed the informed consent 

and survey material.  Prior to any analyses, the data were examined for patterns of 

missingness using Little’s MCAR Test (Little, 1998).  According to Little (1998), a non-

significant χ2 value indicates that data are missing completely at random (MCAR) and 

therefore missingness can be ignored.  Little’s MCAR Test indicated that the data were 

missing completely at random, χ2 (1472, n = 735) = 1540.72, p = .104 and thus missing 

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

Items included as a validity check were examined for correct responses.  Twenty-

two participants were removed for failing to respond to a minimum of 75% of items 

overall and 90% of items on the FFMQ. An additional 69 participants were removed for 

failing to pass the validity questions, resulting in a final sample of 644 respondents.  

Sixty-eight percent of respondents were female (n = 438), and the average age was 20 

years (SD = 4).  In regards to ethnicity, 59.5% (n = 383) indicated they were White, 27.2% 

(n = 175) were Black, 3.9% (n = 25) were Hispanic, 3.7 (n = 24) were Asian, 0.8% (n = 5) 

were Native American, and 4.6% (n = 30) selected “other”.  When asked about 

experience with mediation, 20.7% (n = 133) indicated that they were currently meditating.  
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Of those who indicated that they were currently meditating, 77.5% (n = 103) indicated 

that they meditated three days or less per week, while 12.0% (n = 16) indicated having 

had some form of formal meditation training.   

Materials 

Demographic Information. Participants completed a demographics form 

requesting their age, gender, ethnicity, and experience with meditation.  Demographic 

questions 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 factors associated with the tendency to be mindful 

in everyday activities (i.e., Acting with Awareness, Describing, Non-Judging of Inner 

Experiences, Non-Reactivity to Inner Experiences, and Observing).  Participants were 

asked to rate if each item is generally true for them on a five-point scale from “Never or 

Very Rarely True” to “Very Often or Always True.”  Internal consistencies of the FFMQ 

subscales based on Cronbach’s Alpha were as follows: Observing = .83, Describing = .91, 

Acting with Awareness = .87, Non-Judging of Inner Experiences = .87, and Non-

Reactivity to Inner Experiences = .75, with full scale internal consistency of .86 in a non-

meditating sample and .95 in a meditating sample.  The items of the FFMQ can be seen 

in Table A3. 

Depression Anxiety Stress Scale. Depression Anxiety Stress Scale (DASS-42; 

Lovibond & Lovibond, 1993) is a 42-item likert scale designed to assess negative 

emotional states associated with depression, anxiety, and stress over the previous two 
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weeks.  Each item was scored on a four-point likert scale, from “Did not apply to me at 

all” to “Applied to me very much, or most of the time.”  The scores for depression, 

anxiety, and stress were calculated by summing the 14-items relevant to the characteristic 

being measured.  According to Lovibond and Lovibond (1993), internal consistencies 

based on Cronbach’s Alpha for the DASS were as follows: Depression .91, Anxiety .84, 

and Stress .90.  Items of the DASS-42 can be seen in Appendix B. 

Procedure 

 All data were collected online using the online survey utility, Qualtrics (Qualtrics, 

Provo, UT).  Upon obtaining informed consent, each participant was asked to complete 

demographic information, the FFMQ and the DASS, followed by a short debriefing.  

Four items asking the participant to select a particular response were included as a 

validity check.   

Analysis 

 Data cleaning.  The data were analyzed using a combination of IBM SPSS v20 

(IBM Corp., 2011) and Xcalibre v4.2 (Assessment Systems Corporation, 1996).  Items 

included as a validity check were examined for correct responses, and participants who 

failed to produce correct responses were not further analyzed.  Additional participation 

criteria included responding to a minimum of 75% of items overall, and 90% of the items 

on the FFMQ.    

 Scale scores were tabulated by summing the total of all FFMQ items.  

Additionally, subscale sores for the FFMQ and DASS were created by summing the 
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scores of associated items.  Based on prior research and theory, the Observing scale 

consisted of items 1, 6, 11, 15, 20, 26, 31, and 36.  The Describing scale consisted of 

items 2, 7, 12, 16, 22, 27, 32, and 37.  The Acting with Awareness scale consisted of 

items 5, 8, 13, 18, 23, 28, 34, and 38.  The Non-Judging of Inner Experiences scale 

consisted of items 3, 10, 14, 17, 25, 30, 35, and 39.  The Non-Reactivity to Inner 

Experiences scale consisted of items 4, 9, 19, 21, 24, 29, and 33.  Additionally, the 

incremental validity of the FFMQ was assessed by examining the correlations between 

the scale mindfulness score and scores on the depression and anxiety subscales of the 

DASS, in addition to examining the correlation between age and mindfulness.  A pattern 

of correlations similar to those found in prior studies was expected.   

Classical Test Theory (CTT).  Coefficient alpha for each of the five subscales of 

the FFMQ, as well as the full scale, was calculated to determine the reliability (Cronbach, 

1951).  Values similar to those reported in prior studies were expected, with values 

greater than .70 considered acceptable for research purposes (Nunnaly, 1978).  Corrected 

item to subscale correlations were examined, as well as expected 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 subscale was assessed.  An exploratory factor 

analysis (EFA) with maximum likelihood (ML) estimation (Joreskog, 1969) was 

conducted, with the expectation of unidimensional structure in each subscale and a five-

facet structure in the full FFMQ.  Bartlett’s Test of Sphericity and the Kaiser-Meyer-

Olking measure of sampling adequacy were assessed to determine the appropriateness of 
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factor analysis.  Bartlett’s Test of Sphericity tests the null hypothesis that the 

intercorrelation matrix (S) is derived from a population where the intercorrelation matrix 

(Σ) is an identity matrix (Bartlett, 1954).  Therefore, a significant chi square value was 

expected and indicative that the non-zero correlations of the S-matrix are not due to 

sampling error and factor analysis is appropriate.  Given that statistics based on chi 

square are sensitive to sample size, the Keiser-Meyer-Olken Measure of Sampling 

Adequacy (KMO) was also assessed.  The KMO assesses the sum of the squared partial 

correlations in relation to the sum of the squared correlations, with values closer to 1.0 

indicative of small partial correlations (Kaiser, 1974).  The value of the KMO can range 

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

In order to determine dimensionality a combination of the scree plot, eigenvalues, 

and factor loadings was examined.  According to Kaiser (1960), factors with eigenvalues 

greater than 1.0 that explain greater than 5-10% of the total variance should be retained.  

However, a cut-off of 1.0 can result in retaining arbitrary factors that are the result of 

random noise, while a cut-off of 1.40 has proven to be more stable, and thus a cut-off of 

1.40 was used in this study (Smith & Miao, 1994).  The scree plot of eigenvalues was 

examined to determine the point of inflection.  According to Cattell (1966), only those 

values that fall above the point of inflections should be retained.  Finally, the values of 

the factor loadings for each item was considered.  Loadings greater than .71 are 

considered excellent, values around .63 are considered very good, values around .55 are 

considered good, values around .45 are considered fair, and values around .32 or below 

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

point of the scree plot, and factor loadings greater than .45.   

Item Response Theory (IRT).  Each item of the FFMQ was analyzed using the 

principles of item response theory (IRT), using a Samejima’s graded response model 

(SGRM; Samejima, 1969).  Estimates were generated using expected a posteriori (EAP) 

estimation (Uebersax, 1993). Chernyshenko, Stark, Chan, Dragsow, and Williams (2001) 

point out that measures of attitude and personality do not perform in a similar fashion as 

measures of cognitive ability under SGRM.  Through empirical and simulation research, 

it was determined that model/data and model/item fit were best measured using the chi-

square/df ratio rather than relying on chi-square values alone.  The overall model fit (chi-

square/df ratio) was examined to determine the appropriateness of the SGRM model and 

was expected to be below 3.0 per the recommendations of Chernyshenko et al. (2001).  

The test information function (TIF) was examined and due to the nature of the scale, it 

was expected to indicate that unique information was provided at various level of the 

latent trait.  Similarly, item information functions (IIF) were expected to indicate that 

each item provided unique information at varying levels of the trait.  Good items should 

provide unique information and therefore discriminate well between various levels of the 

trait.  Category response functions (CRF) were examined for each item to determine 

where the item functions in terms of the latent trait and how well the item discriminates 

across categories of responses.  The associated boundary location parameters (b-

parameter) for each item’s categorical responses were examined to determine the point of 

overlap between each response category.  The b-parameter indicates the trait level 
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required to score at or above a categorical threshold (Embretson & Reise, 2000).  Good 

items were expected to provide unique information at each level of response and 

therefore have distinct boundaries.  Although the a-parameter is not considered a 

discrimination parameter in the graded response model, it is an indication of “how 

quickly the expected item scores changes as a function of trait level” (Embretson & Reise, 

2000, p. 103).  Therefore, items with higher a-parameters should have CRF’s that are 

more narrow and tall.  Narrow and tall CRF’s combined with the IIF is measure of 

discrimination.   

It was expected that scoring higher on an item would indicate an increased 

presence of the latent trait being measured by the associated subscale.  Additionally, 

items that discriminate well were expected to have tall and narrow CRF’s and IIF’s that 

indicate information is present at a range of the latent trait.   
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CHAPTER III 

Results 

 For each subscale of the FFMQ, any item that was negatively scored was reverse 

coded prior to analysis.  Internal consistency was assessed by way of coefficient alpha, 

item to subscale correlations, and alpha if the item were removed.  The dimensionality of 

each facet was assessed using EFA with ML estimation.  Finally, each subscale was 

examined using SGRM with EAP estimation.  The TIF for each subscale can be seen in 

Figure A2.  Graphic representation of strong and weak items under the SGRM can be 

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

Depression Anxiety and Stress Scale 

 On average, participants were not experiencing symptom of depressions (M = 

7.71, SD = 5.81), anxiety (M = 7.56, SD = 6.79), or stress (M = 12.94, SD = 8.74).  

Eighteen percent of participants reported moderate to severe levels of depression, 29% of 

participants reported moderate to severe levels of anxiety, and 25% reported moderate to 

severe levels of stress.   

Five-Facet Mindfulness Scale 

Reliability, validity, and EFA with ML estimation were used to assess the 

properties of the FFMQ, and the results were similar to that of prior research.  Internal 

consistency of the FFMQ is within a satisfactory range for both clinical and research 

purposes, α = .86.  Corrected item total correlations and alpha if the item were removed 

can be seen in Table A5.  The average composite score was 125.42 (SD = 16.34), with a 
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reported range of scores of 74 to 179.  Means and standard deviations for each item can 

also be seen in Table A5. 

Incremental validity was assessed by examining the relationship between reported 

mindfulness, depression, anxiety, and age.  As expected, mindfulness was negatively 

related to depression scores (r = -.41, p < .001), negatively related to anxiety (r = -.31, p 

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

An EFA with ML estimation was conducted to confirm the factor pattern that was 

expected based on prior research and theory.  The KMO measure of sampling adequacy 

was .89, which is above the recommended value of .60.  The Bartlett’s test of sphericity 

was significant, χ2 (741) = 9540.10, p < .001.  The KMO and Bartlett’s test results 

indicated that the assumptions of factor analysis were met.  A clear five-facet pattern 

accounting for 51% of the variance in mindfulness emerged.  The initial eigenvalue (6.83) 

accounted for 17% of the variance, the second eigenvalue (5.77) accounted for 15% 

percent of the variance, the third eigenvalue (2.92) accounted for 8% of the variance, the 

fourth eigenvalue (2.29) accounted for 6% of the variance, and finally the fifth 

eigenvalue (1.89) accounted for 5% of the variance.  The pattern of loadings, 

communalities, and factor loadings can be seen in Table A5.  

Finally, each of the five facets are considered to be distinct aspects of mindfulness 

and the weak to modest intercorrelations presented in Table A6 demonstrate the desired 

pattern of results, thus supporting the analysis of individuals facets (subscales) of the 

FFMQ.   
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Observing 

 The Observing scale consisted of 8 items with an average score of 26.54 (5.73).  

Internal consistency was within an acceptable range (α = .79), with corrected item to 

subscale correlations ranging from r = .42 to r = .61.  Corrected item to subscale 

correlations, expected change in coefficient alpha if the item was to be removed, and item 

level descriptive statistics can be seen in Table A7.  When assessing the incremental 

validity of the Observing facet, a paradoxical pattern of correlations was revealed.  

Observing is positively related to depression (r = .13, p = .001), positively related to 

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

 An EFA using ML estimation revealed the KMO measure of sampling adequacy 

was .87 and the Bartlett’s test of sphericity was significant, χ2 (28) = 1066.03, p < .001.  

When examining the factor structure of the Observing facet, a single factor with an 

eigenvalue of 3.28 that accounted for 41% of the variance was produced.  Factor loadings 

for each item ranged from a low of .47 to a high of .71 and accounted for 22% to 50% of 

the variance in Observing.  Communalities and factor loadings for each item can be seen 

in Table A7.  Based on the totality of the EFA results, unidimensionality of the facet was 

assumed.  

 The IRT analysis of Observing using SGRM with EAP estimation converged in 

27 loops.  The TIF indicated that the scale produced the most information about the trait 

at a theta range of -2.5 to 2.0, with maximum information (4.17) provided at θ = -1.05.  

Model fit for this scale was χ2 /df = 1.25, well below the cut-off of 3.0 indicating that the 
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data fit the model well.  Additionally, based on item-to-model fit indices, all items fit the 

graded response model well.   

Based CTT and IRT results, the top two performing items were 15 and 20, and the 

poorest were items 6 and 36.  Item 15 accounted for 25% of the variance in Observing, 

had a corrected item-total correlation of r = .61, an a-parameter of 1.06 (0.07), distinct 

boundary locations, and an IIF that indicated that the item provided unique information at 

a theta range of -2.5 to 2.0.  Item 20 performed modestly well, accounted for 15% of the 

variance, had a corrected item-total correlation of r = .53, an a-parameter of 0.88 (0.06), 

distinct boundary locations, and an IIF that indicated that the item provided unique 

information at a theta range of -3.0 to 2.0.   

Item 6 accounted for 7% of the variance in Observing, had a corrected item-total 

correlation of r = .46, an a-parameter of 0.63 (0.04), poorly defined boundaries, and a 

relatively IIF that indicated little information was provided at any level of the latent trait.  

Likewise, item 36 accounted for 5% of the variance, had a corrected item-total 

correlation of r = .43, an a-parameter of 0.61 (0.04), poorly defined boundaries, and a 

flat IIF.  Item parameters for the remaining items indicated that item 26 and 31 performed 

well with results similar to that of item 20, while items 1 and 36 performed  poorly 

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

Describing 

The Describing scale also consisted of 8 items with an average score of 26.94 

(5.91).  Internal consistency was very good (α = .86), with corrected item to subscale 
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correlations ranging from r = .46 to r = .69.  Corrected item to subscale correlations, 

expected change in coefficient alpha if the item was to be removed, and item level 

descriptive statistics can be seen in Table A7.  When assessing the incremental validity of 

the Describing facet, the pattern of correlations was as expected.  Describing was 

negatively related to depression (r = -.19, p < .001), negatively related to anxiety (r = -.16, 

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

 An EFA with ML estimation revealed that the KMO measure of sampling 

adequacy was .88 and the Bartlett’s test of sphericity was significant, χ2 (28) = 2022.97, p 

< .001. When examining the factor structure of the Describing facet, a single factor with 

an eigenvalue of 4.08 that accounted for 51% of the variance was produced.  Factor 

loadings for each item ranged from a low of .51 to a high of .75 and accounted for 26% to 

56% of the variance in Describing.  Communalities and factor loadings for each item can 

be seen in Table A7.  Based on the totality of the EFA results, unidimensionality of the 

facet was assumed.  

 The IRT analysis of the Describing scale using SGRM with EAP estimation 

converged in 34 loops.  The TIF indicated that the scale produced the most information 

about the latent trait at a theta range of -2.5 to 2.0, with maximum information (7.43) 

provided at θ = -1.10.  Model fit for this scale was χ2 /df = 1.31 indicating that the data fit 

the model well.  Additionally, based on item-to-model fit indices, all items fit the graded 

response model well.   

Based on CTT results, items 2 and 37 were the top performing, while 22 and 32 

were the weakest.  Item 2 accounted for 29% of the variance in Describing and had a 
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corrected it-total correlation of r = .67, while item 37 accounted for 31% of the variance 

and had a corrected item-total correlation of r = .49.  However, based on IRT results, the 

top two performing items were 2 and 16, and the poorest were items 22 and 32.  Item 2 

had an a-parameter of 1.248 (0.086), distinct boundary locations, and an IIF that 

indicated that the item provided unique information at a theta range of -3.5 to 2.5.  Item 

16 accounted for 23% of the variance, had a corrected item-total correlation of r = .65, an 

a-parameter of 1.148 (0.079), distinct boundary locations, and an IIF that indicated that 

the item provided unique information at a theta range of -3.5 to 2.5.   

Item 22 accounted for 7% of the variance, had a corrected item-total correlation of 

r = .46, an a-parameter of 0.709 (0.048), poorly defined boundaries in response category 

1 and 2, and a relatively flat IIF that indicated little information was provided at any level 

of the latent trait.  Likewise, item 32 accounted for 9% of the variance, had a corrected 

item-total correlation of r = .49, an a-parameter of 0.710 (0.047), poorly defined 

boundaries in response category 1 and 2, and a flat IIF.  Item parameters for the 

remaining items indicated that most items performed well with item parameters similar to 

that of item 2.  Detailed item parameters for each item of the Describing facet can been 

seen in Table A8.   

Acting with Awareness 

The Acting with Awareness scale also consisted of 8 items with an average score 

of 25.94 (6.00).  Internal consistency was very good (α = .87), with corrected item to 

subscale correlations ranging from r = .53 to r = .73.  Corrected item to subscale 

correlations, expected change in coefficient alpha if the item was to be removed, and item 
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level descriptive statistics can be seen in Table A7.  When assessing the incremental 

validity of the Acting with Awareness facet, the pattern of correlations was as expected.  

Acting with Awareness was negatively related to depression (r = -.37, p < .001), 

negatively related to anxiety (r = -.35, p < .001), and positively related to age (r = .14, p 

= .001).  

 An EFA using ML estimation revealed that the KMO measure of sampling 

adequacy was .87 and the Bartlett’s test of sphericity was significant, χ2 (28) = 2211.91, p 

< .001. When examining the factor structure of the Acting with Awareness facet, a single 

factor with an eigenvalue of 4.18 that accounted for 52% of the variance was produced.  

Factor loadings for each item ranged from a low of .52 to a high of .80 and accounted for 

27% to 71% of the variance in Acting with Awareness.  Communalities and factor 

loadings for each item can be seen in Table A7.  Based on the totality of the EFA results, 

unidimensionality of the facet was assumed.  

 The IRT analysis of Acting with Awareness converged in 49 loops.  The TIF 

indicated that the scale produced the most information about the latent trait at a theta 

range of -1.5 to 2.0, with maximum information (8.40) provided at θ = -0.35.  Model fit 

for this facet was χ2/df = 1.15 indicating that the data fit the model well.  Additionally, 

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

Based on CTT results, items 5 and 13 were the best two performing items, while 

23 and 34 were the weakest.  Item 5 accounted for 48% of the variance in Acting with 

Awareness and had a corrected item-total correlation of r = .64, while item 13 accounted 

for 50% of the variance and had a corrected item-total correlation of r = .73.  However, 
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based on IRT results, the top two performing items were 8 and 13, and the weakest were 

items 23 and 34.  Item 8 accounted for 29% of the variance, had a corrected item-total 

correlation of r = .66, an a-parameter of 1.266 (0.087), distinct boundary locations, and 

an IIF that indicated that the item provided unique information at a theta range of -2.5 to 

2.5.  Item 13 had an a-parameter of 1.667 (0.119), distinct boundary locations, and an IIF 

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

Item 23 had an a-parameter of 0.740 (0.048), modestly defined boundaries, and a 

relatively flat IIF that indicated little information was provided at any level of the latent 

trait.  Likewise, item 34 had an a-parameter of 0.735 (0.049), modestly defined 

boundaries, and a flat IIF.  Item parameters for the remaining items indicated modest 

performance similar to that of item 23.  Detailed item parameter for each item of the 

Acting with Awareness facet can been seen in Table A8. 

Non-Judging of Inner Experiences 

The Non-Judging of Inner Experiences scale also consisted of 8 items with an 

average score of 25.21 (6.91).  Internal consistency was very good (α = .89), with 

corrected item to subscale correlations ranging from r = .60 to r = .74.  Corrected item to 

subscale correlations, expected change in coefficient alpha if the item was to be removed, 

and item level descriptive statistics can be seen in Table A7.  When assessing the 

incremental validity of the Non-Judging of Inner Experiences facet the pattern of 

correlations was as expected.  Non-Judging of Inner Experiences was negatively related 

to depression (r = -.52, p < .001), negatively related to anxiety (r = -.44, p < .001), and 

positively related to age (r = .13, p = .002).  
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 An EFA using ML estimation revealed that the KMO measure of sampling 

adequacy was .90 and the Bartlett’s test of sphericity was significant, χ2 (28) = 2333.83, p 

< .001. When examining the factor structure of the Non-Judging of Inner Experiences 

facet, a single factor with an eigenvalue of 4.48 that accounted for 56% of the variance 

was produced.  Factor loadings for each item ranged from a low of .62 to a high of .83 

and accounted for 38% to 69% of the variance in Non-Judging of Inner Experiences.  

Communalities and factor loadings for each item can be seen in Table A7.  Based on the 

totality of the EFA results, unidimensionality of the facet was assumed.  

 The IRT analysis using SGRM with EAP estimation of Non-Judging of Inner 

Experiences converged in 40 loops.  The TIF indicated that the scale produced the most 

information about the latent trait at a theta range of -2.0 to 1.5, with maximum 

information (9.42) provided at θ = -1.00.  Model fit for this scale was χ2/df = 1.68 

indicating that the data fit the model well.  Additionally, based on item-to-model fit 

indices, all items fit the graded response model well.   

Based on CTT results, items 25 and 30 were the strongest performing, while items 

3 and 39 were the weakest.  Item 25 accounted for 41% of the variance in Non-Judging of 

Inner Experiences and had a corrected item-total correlation of r = .74, while item 30 

accounted for 48% of the variance and had a corrected item-total correlation of r = .76.  

Item 3 accounted for 14% of the variance and had a corrected item-total correlation of r 

= .60, while item 39 accounted for 15% of the variance and had a corrected item-total 

correlation of r = .60.   
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However, based on IRT results, the top two performing items were 25 and 30, and 

the poorest were items 3 and 10.  Item 25 had an a-parameter of 1.504 (0.106), distinct 

boundary locations, and an IIF that indicated that the item provided unique information at 

a theta range of -2.5 to 2.5.  Item 30 had an a-parameter of 1.677 (0.120), distinct 

boundary locations, and an IIF that indicated that the item provided unique information at 

a theta range of -2.5 to 2.0.   

Item 3 had an a-parameter of 0.878 (0.059), with modestly defined boundaries, 

and an IIF that indicates a small amount of information produced at a theta range of -2.5 

to 3.0.  Likewise, item 10 accounted for 17% of the variance, had a corrected item-total 

correlation of r = .61, an a-parameter of 0.930 (0.063), modestly defined boundaries, and 

produced a small amount of information at a theta range of -2.5 to 3.0.  Item parameter 

for the remaining items indicate good performance with results similar to that of item 25.  

Detailed item parameters for each item of the Non-Judging of Inner Experiences facet 

can been seen in Table A8.  

Non-Reactivity to Inner Experiences 

The Non-Reactivity to Inner Experiences scale consisted of 7 items with an 

average score of 21.01 (4.31).  Internal consistency was acceptable (α = .75), with 

corrected item to subscale correlations ranging from r = .38 to r = .56.  Corrected item to 

subscale correlations, expected change in coefficient alpha if the item was to be removed, 

and item level descriptive statistics can be seen in Table A7.  When assessing the 

incremental validity of the Non-Reactivity to Inner Experiences subscale the pattern of 

correlations was as expected.  Non-Reactivity to Inner Experiences was negatively 
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related to depression (r = -.12, p = .002), negatively related to anxiety (r = -.09, p = .017), 

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

 An EFA with ML estimation revealed that the KMO measure of sampling 

adequacy was .82 and the Bartlett’s test of sphericity was significant, χ2 (21) = 798.63, p 

< .001. When examining the factor structure of the Non-Reactivity to Inner Experiences 

facet, a single factor with an eigenvalue of 2.83 that accounted for 14% of the variance 

was produced.  Factor loadings for each item ranged from a low of .46 to a high of .67 

and accounted for 21% to 45% of the variance in Non-Reactivity to Inner Experiences.  

Communalities and factor loadings for each item can be seen in Table A7.  Based on the 

totality of the EFA results, unidimensionality of the facet was assumed.  

 The IRT analysis using SGRM with EAP estimation of Non-Reactivity to Inner 

Experiences converged in 28 loops.  The TIF indicated that the scale produced the most 

information about the latent trait at a theta range of -2.5 to 3.0, with maximum 

information (3.19) provided at θ = -0.90.  Model fit for this scale was χ2/df = 1.92 

indicating that the data fit the model well.  Additionally, based on item-to-model fit 

indices, all items fit the graded response model well.   

Based on CTT results, the strongest items were 24 and 33, while the weakest were 

21 and 29.  Item 24 accounted for 9% of the variance in Non-Reactivity to Inner 

Experiences and had a corrected item-total correlation of r = .35, while item 33 accounted 

for 12% of the variance and had a corrected item-total correlation of r = .51.  Item 21 

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

of r = .56.   

Based on IRT results, the top two performing items were 29 and 33, and the 

poorest were items 4 and 24.  Item 29 had an a-parameter of 1.008 (0.067), relatively 

distinct boundary locations, and an IIF that indicated that the item provided a small 

amount of information at a theta range of -3.0 to 3.0.  Item 33 accounted for 12% of the 

variance, had a corrected item-total correlation of r = .51, an a-parameter of 0.873 

(0.058), modestly defined boundary locations, and an IIF that indicated that the item 

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

Item 4 accounted for 6% of the variance, had a corrected item-total correlation of 

r = .44, an a-parameter of 0.585 (0.038), poorly defined boundaries in all response 

categories, and a relatively flat IIF that indicated little information was provided at any 

level of the trait.  Likewise, item 24 had an a-parameter of 0.577 (0.038), poorly defined 

boundaries in response categories 2 through 5, and a flat IIF.  Item parameters for the 

remaining items indicated poor performance similar to that of item 4.  Detailed item 

parameters for each item of the Non-Reactivity to Inner Experiences can been seen in 

Table A8.   
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CHAPTER IV 

Discussion 

 The purpose of the current study was to conduct an item level analysis of the 

Five-Facet Mindfulness Questionnaire, a measure commonly used in mindfulness-based 

clinical practice and research.  Results based on CTT properties were similar to those 

found in prior studies.  Describing, Acting with Awareness, and Non-Judging of Inner 

Experiences facets produced the most reliable results as indicated by coefficient alpha 

and communalities.  For each of these three facets, the majority of items accounted for a 

range of 20% to 50% of the variance in the scale scores.  Based on low communalities 

and little to no change expected in reliability upon removal, item 22 and 32 of the 

Describing facets are good candidates for removal or revision.  Similarly, items 23, 28, 

and 34 of the Acting with Awareness facet are good candidates for removal or revision.  

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

The Observing and Non-Reactivity to Inner Experiences facets provided much 

weaker results.  Both scales produced a coefficient alpha slightly above the .70 cut-off.  

However, with the exception of item 15 on the observing scale, none of the items 

accounted for anymore than 15% of the variance in scale scores.  Based on CTT results, 

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

 An assessment of the correlation between each facet, age, and measures of 

depression or anxiety revealed the expected relationship in all facets except Observing.  

Although this is a paradoxical finding, it was not entirely unexpected.  Similar results 
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have been found in non-meditating samples (Baer et al., 2006).  One possible explanation 

for this finding is that focusing attention on the self can lead to maladaptive rumination 

and has been shown to be related to negative emotions such as those seen in depression 

and anxiety (Mor & Winquist, 2002).  Mindfulness training involves learning to observe 

inner experiences in a non-reactive and non-judgmental fashion.  Thus, the practice of 

mindfulness is expected to lead to a reduction in maladaptive rumination and the ability 

to observe negative thoughts and feelings in a way that is nonjudgmental and produces 

acceptance (Segal, Williams, & Teasdale, 2002; Watkins & Teasdale, 2004).  Although, 

this is a plausible explanation, the relationship reversal between Observing and 

maladaptive constructs is also an indication of problems within the Observing scale.  If 

the FFMQ is to be used as a research tool measuring change in mindfulness before and 

after mindfulness training, it is necessary for the scale to be sample invariant, thus 

producing further evidence for major revision of the Observing scale.   

 Upon confirming that each facet was comprised of a single dominant factor, the 

TIF for each scale was inspected.  It was hypothesized that the each scale should provide 

information across a range of mindfulness.  No facet produced good information in the 

far upper (θ > 2.0) or lower (θ < -2.5) range of the latent trait, perhaps indicating the need 

for a more sensitive measure.   However, Describing, Acting with Awareness, and Non-

Judging of Inner Experiences performed quite well at a theta range of -2.5 to 2.0.  It 

should be noted that although item 2 on the Describing scale appeared to produce good 

information and discrimination, its fit to the graded response model was questionable 

(χ2/df = 2.45).  Although the item to model fit for item 2 was below the cut-off 
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recommended by Chernyshenko, Stark, Chan, Dragsow, and Williams (2001), it was 

much worse than that of the other items in the Describing scale.  A similar finding was 

apparent for item 25 (χ2/df = 2.60) on the Non-Judging of Inner Experiences scale.   

Observing and Non-Reactivity to Inner Experiences also performed at a theta 

range of -2.5 to 2.0, but produced little information regardless of the level of the latent 

trait.  Three items on the Non-Reactivity to Inner Experiences (19, 29, and 33) produced 

questionable item to model fit indices.  This pattern of results suggests that the Observing 

and Non-Reactivity to Inner Experiences scales are not reliable measures, and none of the 

scales are reliable in either the highest or lowest ranges of latent trait.  Although not ideal, 

the range of information provided is potentially sufficient for measuring mindfulness in a 

therapeutic or research setting where scores at the extreme ends of the scale would not be 

expected.   

 An examination of the performance of each item in the context of the a-parameter, 

CRF and IIF revealed a pattern of results similar to that of the CTT analyses, with a great 

deal of instability in Non-Reactivity to Inner Experiences.  For the Observing and Non-

Reactivity to Inner Experience scales, most items performed poorly as indicated by low 

a-parameters, short and wide CRF’s, and low flat IIF’s.  Items on the Observing scale 

measured one’s tendency to observe thoughts, emotion, and sensations, and only one item 

(15) performed within an acceptable range of measurement.  The Non-Reactivity to Inner 

Experiences scale measured one’s tendency to react to negative thoughts, images, and 

emotions.  Items 29 and 33 on this scale performed slightly better than other non-

reactivity items under IRT, but under CTT item 33 was the strongest while item 33 was 
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the weakest, indicating instability in the scale.  No item on the Non-Reactivity to Inner 

Experiences scale produced an adequate amount of unique information under IRT and 

performed equally poor under CTT. Additionally, items on the Observing and Non-

Reactivity to Inner Experiences scales produced CRF’s that were relatively flat and 

overlapping, little to no information at any level of the latent trait, and low communalities.  

This pattern of results provides further evidence for major revisions in both measures.   

 The remaining scales performed with much greater precision.  Items on the 

Describing scale measured one’s ability or tendency to express thought, feelings, 

sensations, and experiences in words.  With the exception of items 22 and 32, the items 

on the Describing scale produced CRF’s with tall and narrow peaks, IIF’s indicating 

information was provided at wide range of the latent trait, and commonalties that 

indicated each item accounted for a minimum of 20% of the scale score.   Item 22 and 32 

provided little information and appeared to perform best at lower levels of the latent trait, 

indicating the need for revision.  

The items on the Acting with Awareness scale were a measure of attentional 

regulation.  All items performed well with the weakest items being 18, 23, 28, and 34.  

These four items had reduced discrimination as indicated by IIF (low and flat).   The CRF 

for these items indicated less distinct boundaries, but the CRF and IIF combined 

indicated that like items 22 and 32, these items performed better at lower levels of the 

latent trait.  The Non-Judging of Inner Experiences scale measured one’s tendency to be 

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

boundaries, and had acceptable communalities.   

The IRT analyses of Describing, Acting with Awareness, and Non-Judging of 

Inner Experiences indicate that the items of these scales generate moderate to good 

discrimination and adequate information about their underlying trait.  Likewise, under 

CTT these scales demonstrate strong reliability and perform well as a whole.  The CTT 

and IRT results produced similar findings and indicated that a handful of items on these 

three scales need revision in order to create a more sensitive measure of mindfulness.   

However, the same cannot be said for Observing and Non-Reactivity to Inner 

Experiences.  The totality of CTT analyses and IRT analyses suggests that the Observing 

and Non-Reactivity to Inner Experiences scales need major revision.  Both scales 

produced low levels of reliability and have items that provide little information and 

discriminate poorly across levels of the latent trait.  Observation and non-reactivity are 

both central tenets of mindfulness, but have not been optimally operationalized in the 

FFMQ.   

The FFMQ as a whole performs well in terms of coefficient alpha, but varies from 

sample to sample in terms of data to model fit in factor analysis (Fernandex, Wood, Stein 

& Rossi, 2010; Bohlmeijer, ten Klooster, Fledderus, Veehof, & Baer, 2011; Veehof, ten 

Klooster, Taal, Westerhof, & Bohlmeijer,  2011; Hou, Wong, Lo, Mak, & Ma 2013).  

The current study indicates that three of the five facets of mindfulness are well 

represented with strong items.  However, the weak performance of items from the 

Observing facet and the Non-Reactivity to Inner Experiences facet shed light on the 
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erratic results when attempting to factor analyze the construct of mindfulness without 

using item parceling.  Although the FFMQ as a whole appears to be sufficient for 

mindfulness-based clinical purposes, more work is needed.  Much has been learned about 

the physiological and psychological benefits of mindfulness training, but little is known 

about the mechanism of action behind that change.  In order to elucidate potential 

mechanisms of action behind the changes brought about by mindfulness meditation, the 

theory needs to be optimally operationalized and better measures need to be created.   

Future research should investigate changes to the Observing and Non-Reactivity to Inner 

Experiences scales.   

A major limitation of the current study was that a relatively small sample of 

participants with meditation experience was analyzed.  An additional weakness was the 

lack of measurement for length of experience with meditation and type of meditation 

practiced.  Therefore, future research should also focus on incorporating a larger sample 

of meditating individuals who have been trained in the practice of mindfulness.  

Additionally, given the pattern of correlations seen in the Observing facet, a combined 

sample incorporating larger number of meditating participants would allow for 

measurement of differential item or test functioning between meditating and non-

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

Table A1 
Published Mindfulness Questionnaires and Example Items 

Freiburg Mindfulness Inventory 

I am open to the experience of the present moment. 
I sense my body, whether eating, cooking, cleaning, or talking. 
When I notice an absence of mind I gently return to the experience of the here and now. 
Mindful Attention Awareness Scale 

I find myself doing things without paying attention. (R) 
I break or spill things because of carelessness, not paying attention, or thinking of soothing else. (R) 
It seems I am “running on automatic” without much awareness of what I’m doing. (R) 
Kentucky Inventory of Mindfulness Skills 
When I’m walking, I deliberately notice the sensations of my body moving. 
I’m good at finding the words to describe my feelings. 
When I do things, my mind wanders off and I’m easily distracted. (R) 
I tell myself that I shouldn’t be feeling the way I’m feeling. (R) 

Cognitive and Affective Mindfulness Scale - Revised 
I am able to focus on the present moment. 
I am preoccupied by the past. (R) 
I am able to accept the thoughts and feelings I have. 
Southampton Mindfulness Questionnaire 
When I have distressing thoughts of images, I am able to just notice them without reacting. 
When I have distressing thoughts or images, I judge the thought or image as good or bad. (R) 
When I have distressing thoughts of images in my mind I try and push them away. (R) 
Five Facet Mindfulness Questionnaire 
(This is a composite of the preceding five questionnaires and includes items from each.) 

Note: R = reverse-scored items. Adapted from “Measuring Mindfulness”, by R. A. Baer, (2011), Contemporary Buddhism: 

An Interdisciplinary Journal, 12:1, 241-261. 
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Table A2    
Reliability, Intercorrelation, and Model Fit Indices of the FFMQ     
  α  Observe Describe ActAware NonJudge χ2 CFI RMSEA 
Baer et al. (2006) - Non-Meditating Sample 
Model Fit -Hierarchical    207.75**  .931 .061 

Model Fit - Five-Factor Correlated    146.68**  .961 .061 

Model Fit - One Factor    1113.78**  .431 .211 

Observe .83        
Describe .91 .26**        
ActAware .87 .15**  .30**       
NonJudge .87 -.07**  .21**  .34**      
NonReact .75 .16**  .22**  .33**  .34**     
         
Baer et al. (2008) - Meditating Sample 
Model Fit - Hierarchical     - .971 .061 

Model Fit - Five-Factor Correlated    - .971 .071 

Observe -        
Describe - .40**        
ActAware - .43**  .32**       
NonJudge - .49**  .38**  .39**      
NonReact - .56**  .39**  .49**  .52**     
         
Christopher et al. (2012) - Mixed Sample     
Model Fit - Hierarchical     1672.45**  .97 .06 
Observe .84        
Describe .91 .31**        
ActAware .90 .26**  .43**       
NonJudge .93 .13**  .40**  .54**      
NonReact .86 .40**  .41**  .38**  .44**     
         
Bohlmeijer et al. (2011)  - Non-Meditating Clinical Sample 
Model Fit - Hierarchical    2186.91**  .91 .08 
Model Fit - Five-Factor Correlated    2126.90**  .91 .07 
Observe .78         
Describe .91  .41**        
ActAware .86  .29**  .30**       
NonJudge .86  .02 .07 .23**      
NonReact .73 .15**  .15**  .20**  .35**     
         
Fernandez et al. (2010) - Non-Meditating Clinical Sample     
Model Fit - Five-Factor Correlated    335.84**  .901 .101 

Observe -        
Describe - .38**        
ActAware - -.19**  .11      
NonJudge - -.35**  -.09 .42**      
NonReact - .37**  .35**  -.07 -.07    
Note:   FFMQ = Five Facet Mindfulness Qestionnaire, FFMQ-SF = Five Facet Mindfulness Questionnaire Short-From, ActAware = 

acting with awareness, NonJudge = nonjudging of inner experiences, NonReact = nonreactivity to inner experiences.   

1= parceled model. 

**p < .01.  
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Table A3 
Items Retained in the Final Version of the Five-Facet Mindfulness Questionnaire 
Item # Origin Item 
1 KIMS When I’m walking, I deliberately notice the sensations of my body moving. 
2 KIMS I’m good at finding words to describe my feelings. 
3 KIMS I criticize myself for having irrational or inappropriate emotions. (R) 
4 FMI I perceive my feelings and emotions without having to react to them.  
5 KIMS When I do things, my mind wanders off and I’m easily distracted. (R) 
6 KIMS When I take a shower or bath, I stay alert to the sensations of water on my body.  
7 KIMS I can easily put my beliefs, opinions, and expectations into words.  
8 KIMS I don’t pay attention to what I’m doing because I’m daydreaming, worrying, or otherwise 

distracted. (R) 
9 FMI I watch my feelings without getting lost in them.  
10  I tell myself I shouldn’t be feeling the way I’m feeling. (R) 
11 KIMS I notice how foods and drinks affect my thoughts, bodily sensations, and emotions.  
12 KIMS It’s hard for me to find the words to describe what I’m thinking. (R) 
13 CAMS I am easily distracted. (R) 
14 KIMS I believe some of my thoughts are abnormal or bad and I shouldn’t think that way. (R) 
15 KIMS I pay attention to sensations, such as the wind in my hair or sun on my face.  
16 KIMS I have trouble thinking of the right words to express how I feel about things. (R)  
17 KIMS I make judgments about whether my thoughts are good or bad. (R) 
18 MAAS I find it difficult to stay focused on what’s happening in the present. (R) 
19 SMQ When I have distressing thoughts or images, I “step back” and am aware of the thought 

or image without getting taken over by it.  
20 KIMS I pay attention to sounds, such as clocks ticking, birds chirping, or cars passing.  
21 FMI In difficult situations, I can pause without immediately reacting.  
22 KIMS When I have a sensation in my body, it’s difficult for me to describe it because I can’t 

find the right words. (R) 
23 MAAS It seems I am “running on automatic” without much awareness of what I’m doing. (R) 
24 SMQ When I have distressing thoughts or images, I feel calm soon after.  
25 KIMS I tell myself that I shouldn’t be thinking the way I’m thinking. (R) 
26 KIMS I notice the smells and aromas of things.  
27 KIMS Even when I’m feeling terribly upset, I can find a way to put it into words.  
28 MAAS I rush through activities without being really attentive to them. (R) 
29 SMQ When I have distressing thoughts or images I am able just to notice them without 

reacting.  
30 KIMS I think some of my emotions are bad or inappropriate and I shouldn’t feel them. (R) 
31 KIMS I notice visual elements in art or nature, such as colors, shapes, textures, or patterns of 

light and shadow.  
32 KIMS My natural tendency is to put my experiences into words.  
33 SMQ When I have distressing thoughts or images, I just notice them and let them go.  
34 MAAS I do jobs or tasks automatically without being aware of what I’m doing. (R) 
35 SMQ When I have distressing thoughts or images, I judge myself as good or bad, depending 

what the thought/image is about. (R) 
36 KIMS I pay attention to how my emotions affect my thoughts and behavior.  
37 CAMS I can usually describe how I feel at the moment in considerable detail.  
38 MAAS I find myself doing things without paying attention. (R) 
39 KIMS I disapprove of myself when I have irrational ideas.  (R) 

Note: R = reverse-scored item; Origin = scale from with the item was originally derived; CAMS = Cognitive and Affective 

Mindfulness Scale; FMI = Freiburg Mindfulness Inventory; KIMS = Kentucky Inventory of Mindfulness Skills; MAAS = Mindful 

Attention and Awareness Scale; SMQ = Southampton Mindfulness Questionnaire. 
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Table A4 
Interpretation of the Discrimination Parameter in the 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:, Descriptive Statistics, Item-Total Correlations, and Reliability for the 
FFMQ 

Item Facet M SD 
Corrected Item-

Total Corr. 
α If Item 
Removed 

SMC / 
Communalities 

Factor 
Loading 

1 OB 2.62 1.13 .17 .86 .29 .56 
2 DS 3.35 1.03 .45 .85 .52 .68 
3 NJ 2.92 1.20 .27 .85 .42 .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 .47 .62 
8 AA 3.30 1.11 .47 .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 .47 .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 .47 .85 .64 .85 
17 NJ 2.84 1.12 .18 .86 .47 .66 
18 AA 3.55 1.02 .47 .85 .50 .56 
19 NR 3.12 1.07 .35 .85 .33 .46 
20 OB 3.61 1.08 .17 .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 .47 .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 Questionnaire, OB = Observing, DS = Describing, AA = Acting with Awareness, 

NJ = Non-Judging on Inner Experiences, NR = Non-Reactivity to Inner Experiences. 
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Table A6    
Intercorrelation of the FFMQ Facets 

Facet OB DS AA NJ 
DS   .31**     
AA -.06 .30**    
NJ -.20**  .15**    .34**   
NR   .37**  .29**    .05    -.01 

Note:   FFMQ = Five Facet Mindfulness Questionnaire, FFMQ-SF = Five Facet 

Mindfulness Questionnaire Short-From, OB = observing, DS = describing, AA = acting 

with awareness, NJ = nonjudging of inner experiences, NR = nonreactivity to inner 

experiences.   

**p < .001.  
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Table A7  
Item Level and Test Level Statistics: Descriptive Statistics, Item-Total Correlations, and Reliability for 
Each Subscale. 

Facet /       
Item α M SD 

Corrected Item-
Subscale Corr. 

α If Item 
Removed 

SMC / 
Communalities 

Factor 
Loading 

OB .79       
1  2.62 1.13 .48 .77 .29 .54 
6  3.10 1.21 .46 .77 .27 .52 
11  2.89 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 .77 .35 .59 
31  3.50 1.16 .50 .77 .34 .59 
36  3.62 0.98 .43 .78 .22 .47 

DS .86       
2  3.35 1.03 .67 .84 .54 .73 
7  3.52 1.07 .63 .84 .47 .68 
12  3.40 1.05 .64 .84 .47 .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 .47 .69 
32  3.16 1.08 .49 .86 .30 .55 
37  3.26 1.04 .49 .84 .56 .75 

AA .87       
5  2.71 1.17 .69 .85 .64 .80 
8  3.30 1.11 .66 .85 .54 .74 
13  2.84 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  2.92 1.20 .60 .88 .38 .62 
10  2.92 1.19 .61 .88 .41 .64 
14  3.35 1.13 .68 .87 .44 .66 
17  2.84 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  3.29 1.18 .65 .87 .47 .69 
39  3.26 1.21 .60 .88 .39 .62 

NR .75       
4  3.10 0.98 .44 .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  2.59 1.01 .38 .74 .30 .46 
29  2.97 0.97 .56 .70 .17 .67 
33  2.88 0.91 .51 .70 .34 .61 

Note:   FFMQ = Five Facet Mindfulness Questionnaire, OB = observing, DS = describing, AA = acting with awareness, NJ = nonjudging of 

inner experiences, NR = nonreactivity to inner experiences.   
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Note:   OB = Observing, DS = Describing, AA = Acting with Awareness, NJ = Non-Judging on Inner Experiences, NR = Non-

Reactivity to Inner Experiences, ( ) = Standard Error.  

* = p < .001 

Table A8 
Item Fit Indices, a-Parameter, and Boundary Location Parameters for the best two items of each facet of 
the FFMQ. 
Item      
   Facet Χ

2/df a-parameter b1 b2 b3 b1 
   OB       
1 1.22 0.667 (0.046) -1.465 (0.079) -0.368 (0.062) 1.439 (0.081) 3.090 (0.156) 
6 0.91 0.631 (0.042) -2.529 (0.125) -0.753 (0.068) 0.463 (0.065) 1.971 (0.101) 
11 1.15 0.622 (0.042) -1.759 (0.089) -0.576 (0.064) 0.773 (0.069) 2.274 (0.111) 
15 1.53 1.061 (0.072) -2.066 (0.091) -1.088 (0.054) 0.023 (0.047)  1.386 (0.070) 
20 1.29 0.882 (0.061) -2.611 (0.120) -1.663 (0.072) -0.312 (0.055) 1.159 (0.070) 
26 1.69 0.834 (0.059)  -3.326 (0.184) -2.189 (0.094)  -0.777 (0.061) 0.986 (0.070) 
31 1.13 0.787 (0.054) -2.545 (0.117) -1.408 (0.068) 0.214 (0.057) 1.275 (0.076) 
36 1.07 0.611 (0.041) -4.000 (0.230) -2.285 (0.107) -0.418 (0.074) 1.713 (0.100) 
    DS       
2 2.45 1.248 (0.086) -2.314 (0.106) -1.125 (0.055) 0.077 (0.045) 1.512 (0.068) 
7 1.38 1.060 (0.073) -2.553 (0.123) -1.306 (0.061) -0.149 (0.049) 1.229 (0.064) 
12 1.89 1.134 (0.078) -2.355 (0.108) -1.221 (0.058) 0.042 (0.048) 1.422 (0.067) 
16 1.29 1.148 (0.079) -2.359 (0.109) -1.158 (0.056) 0.043 (0.047) 1.431 (0.068) 
22 1.38 0.709 (0.048) -4.267 (0.300) -2.214 (0.106) -0.131 (0.068) 1.983 (0.102) 
27 1.98 1.116 (0.076) -2.253 (0.101) -1.100 (0.056) 0.167 (0.049) 1.610 (0.074) 
32 1.04 0.710 (0.047) -2.784 (0.137) -1.079 (0.072) 0.476 (0.065) 2.146 (0.105) 
37 0.91 1.227 (0.084) -2.305 (0.106) -0.993 (0.053) 0.264 (0.046) 1.606 (0.071) 
    AA       
5 1.64 1.483 (0.105) -1.133 (0.051) -0.211 (0.039) 0.708 (0.045) 1.899 (0.081) 
8 0.96 1.266 (0.087) -1.929 (0.081) -0.969 (0.049)  0.129 (0.044) 1.411 (0.065) 
13 1.24 1.667 (0.119) -1.293 (0.052) -0.380 (0.038) 0.646 (0.041) 1.745 (0.073) 
18 1.02 1.063 (0.073) -2.686 (0.136) -1.466 (0.065) -0.156 (0.050) 1.295 (0.067) 
23 1.58 0.740 (0.049) -3.171 (0.165) -1.659 (0.081) 0.008 (0.063) 1.635 (0.087) 
28 1.72 0.840 (0.057) -3.769 (0.258) -1.967 (0.092) -0.0.43 (0.060) 1.898 (0.094) 
34 1.22 0.735 (0.049) -3.350 (0.184) -1.645 (0.083) 0.198 (0.065) 2.047 (0.103) 
38 1.67 0.966 (0.065) -2.463 (0.117) -1.119 (0.062) 0.477 (0.055) 1.954 (0.091) 
    NJ       
3 1.84 0.878 (0.059) -1.859 (0.089) -0.361 (0.054) 0.667 (0.054) 1.840 (0.084) 
10 1.55 0.930 (0.063) -1.628 (0.076) -0.539 (0.053) 0.697 (0.055) 1.869 (0.084) 
14 1.35 1.323 (0.092) -1.990 (0.086) -0.933 (0.049) 0.076 (0.042) 1.288 (0.060) 
17 1.73 0.982 (0.066) -1.819 (0.085) -0.398 (0.052) 0.884 (0.055) 1.952 (0.085) 
25 2.60 1.504 (0.106) -1.895 (0.080) -0.920 (0.047)  0.327 (0.041) 1.346 (0.058) 
30 1.42 1.677 (0.120) -1.799 (0.073) -0.946 (0.045) 0.043 (0.037) 0.998 (0.048) 
35 1.00 1.061 (0.073) -2.011 (0.088) -0.975 (0.055) 0.243 (0.047) 1.240 (0.062) 
39 1.96 0.949 (0.065) -2.074 (0.095) -0.834 (0.054) 0.141 (0.049) 1.342 (0.069) 
    NR       
4 1.55 0.585 (0.038) -3.303 (0.170) -1.350 (0.087) 0.805 (0.081) 3.137 (0.164) 
9 1.91 0.623 (0.041) -3.490 (0.192) -1.232 (0.084) 0.729 (0.077) 3.266 (0.177) 
19 2.16 0.771 (0.051) -2.337 (0.110) -1.056 (0.066) 0.455 (0.062) 2.492 (0.126) 
21 1.33 0.660 (0.043) -3.381 (0.180) -1.637 (0.088) 0.456 (0.073) 2.923 (0.154) 
24 1.51 0.577 (0.038) -2.167 (0.115) -0.145 (0.075) 1.813 (0.098) 4.085 (0.241) 
29 2.47 1.008 (0.067) -2.286 (0.111) -0.773 (0.057) 0.874 (0.058) 2.463 (0.124) 
33 2.53 0.873 (0.058) -2.383 (0.117) -0.752 (0.062) 1.203 (0.070) 3.095 (0.177) 
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Figure A1. Example of an item characteristic curve where the .50 probability of a correct response is at θ = 

1.0.  This depicts that individuals at the upper end of the ability scale are more likely to generate correct 

responses for this item.   
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Test information function for each facet of the Five-Facet Mindfulness Questionnaire.  
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Facet Mindfulness Questionnaire.   



 

 

Figure A3. Example categorical response functions (CRF).

inner experiences scale represents the desired pattern 

representing item 24 from the non

items with poor discrimination.  

 

 

 

 

Example categorical response functions (CRF).  The CRF of item 30 from the non

inner experiences scale represents the desired pattern for an item with good discrimination. 

representing item 24 from the non-reactivity to inner experiences scale demonstrates the pattern present 

items with poor discrimination.   
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The CRF of item 30 from the non-judging of 

for an item with good discrimination.  The graphic 

scale demonstrates the pattern present in 



 

 

Figure A4. Examples of item information functions (IIF

inner experiences scale illustrates that information is present at a range of 

IIF for item 24 from the non

available at any level of the latent trait.  

 

 

 

 

 

Examples of item information functions (IIF).  The IIF for item 30 from the non

inner experiences scale illustrates that information is present at a range of -2.5 to 2.0 on the latent trait.  The 

IIF for item 24 from the non-reactivity to inner experiences scale illustrates the little in

available at any level of the latent trait.  Items with more information provide better discrimination.
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reactivity to inner experiences scale illustrates the little information is 

more information provide better discrimination. 



   63 

 

 

 

APPENDIX B: SURVEY ITEMS 

Demographics 

1. What is your gender?    

1) Female   

2) Male    

2. What is your Age?     

 

3. What is your racial identification? 

1) Asian 

2) American Indian or Alaskan Native    

3) Black or African American    

4) Hispanic or Latino     

5) White, Non-Hispanic      

6) Other        

 

4. Do you currently meditate? 

1) Yes    

2) No   

5. How many days per week do you meditate? 

1) 0 to 1 

2) 2 to 3 

3) 4 to 5 

4) 6 to 7    

6. Have you ever had any formal training in meditation? 

1) Yes 

2) No  
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DASS-42 

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement applied 

to you over the past week. There are no right or wrong answers. Do not spend too much 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 good part of time 

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

1.  I found myself getting upset by quite trivial things. 

2.  I was aware of dryness of my mouth. 

3.  I couldn't seem to experience any positive feeling at all. 

4.  I experienced breathing difficulty (e.g., excessively rapid breathing, breathlessness in the absence 

of physical exertion). 

5.  I just couldn't seem to get going. 

6.  I tended to over-react to situations. 

7.  I had a feeling of shakiness (e.g., legs going to give way). 

8.  I found it difficult to relax. 

9.  I found myself in situations that made me so anxious I was most relieved when they ended. 

10.  I felt that I had nothing to look forward to. 

11.  I found myself getting upset rather easily. 

12.  I felt that I was using a lot of nervous energy. 

13.  I felt sad and depressed. 

14.  I found myself getting impatient when I was delayed in any way (e.g., lifts, traffic lights, being 

kept waiting). 

15.  I had a feeling of faintness. 

16.  I felt that I had lost interest in just about everything. 

17.  I felt I wasn't worth much as a person. 
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18.  I felt that I was rather touchy. 

19.  I perspired noticeably (e.g., hands sweaty) in the absence of high temperatures or physical 

exertion. 

20.  I felt scared without any good reason. 

21.  I felt that life wasn't worthwhile.   

22.  I found it hard to wind down. 

23.  I had difficulty in swallowing. 

24.  I couldn't seem to get any enjoyment out of the things I did. 

25.  I was aware of the action of my heart in the absence of physical exertion (e.g., sense of heart rate 

increase, heart missing a beat). 

26.  I felt down-hearted and blue. 

27.  I found that I was very irritable. 

28.  I felt I was close to panic. 

29.  I found it hard to calm down after something upset me. 

30.  I feared that I would be "thrown" by some trivial but unfamiliar task. 

31.  I was unable to become enthusiastic about anything. 

32.  I found it difficult to tolerate interruptions to what I was doing. 

33.  I was in a state of nervous tension. 

34.  I felt I was pretty worthless. 

35.  I was intolerant of anything that kept me from getting on with what I was doing. 

36.  I felt terrified. 

37.  I could see nothing in the future to be hopeful about. 

38.  I felt that life was meaningless. 

39.  I found myself getting agitated. 

40.  I was worried about situations in which I might panic and make a fool of myself. 

41.  I experienced trembling (e.g., in the hands). 

42.  I found it difficult to work up the initiative to do things.    
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APPENDIX C: RESEARCH MATERIALS 

 

Principal Investigator:  Angela Bowman 

Study Title:  The Psychometric Properties of Mindfulness 

Institution: Middle Tennessee State University 

 

The following information is provided to inform you about the research project and your participation in it.  

Please read this form carefully.  You will be given an opportunity to ask questions by using the researcher 

contact information provided.  .   

 

Your participation in this research study is voluntary.  You are also free to withdraw from this study at any 

time by simply ending your participation in the survey.   

 

1. Purpose of the study:  

The purpose of this study is to examine the influence of meditation on working memory.  

2. Description of procedures to be followed and approximate duration of the study: 

You will be seated at a computer and asked to complete a series of questionnaires.  Please take 

your time to read each question carefully and answer truthfully.  Participation is expected to last 

less than 30 minutes.    

3. Expected costs: 

There will be no cost to you for the data collected for this study. 

4. Description of the discomforts, inconveniences, and/or risks that can be reasonably expected 

as a result of participation in this study: 

The risk involved is minimal. It is no more than one would experience in daily life activities. The 

experiment can be discontinued at any time. 

5. Unforeseeable risks: 

n/a 
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6. Compensation in case of study-related injury: 

n/a 

7. Anticipated benefits from this study:  

This study does not provide you with any health care. The study is strictly for research purposes 

and will have no direct health or medical benefit to you as an individual. The proposed 

experiments will enable us to address fundamental questions regarding the effectiveness of the 

questionnaires that you will be answering.   

8. Alternative treatments available: 

n/a  

9. Compensation for participation: 

Volunteer participants will not be compensated. 

10. Circumstances under which the Principal Investigator may withdraw you from study 

participation: 

n/a. 

11. What happens if you choose to withdraw from study participation: 

You may decline to join this study or withdraw from this study at any time without prejudice.  

12.  Contact Information. If you should have any questions about your participation in this research 

 study, please feel free to contact Angela Bowman at asb5c@mtmail.mtsu.edu. 

13. Confidentiality. All efforts, within reason, will be made to keep the personal information in your 

research record private but total privacy cannot be promised. Your identity will remain 

confidential. You will be assigned an ID code, and completed forms will be stored in locked files 

to which only the Principal  Investigator will have access. All computer data files pertaining to 

you will be accessible by subject ID code only.  Your IP address will not be logged and no 

identifying information will be stored.  Your information may be shared with MTSU or the 

government, such as the Middle Tennessee State University Institutional Review Board, Federal 

Government Office for Human Research Protections, if you 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 

 I have read this informed consent document.  I understand each part of the document and I 

freely and voluntarily choose to participate in this study.  I acknowledge that continuing 

with this survey implies my informed consent to participate.   
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