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Mindfulness meditation is a growing area of interest for both mental health professionals 

and the general public alike. Beneficial outcomes are associated with these practices, although 

the variety of measurement techniques makes research difficult to interpret. Definitions of these 

constructs are varied, and anecdotal accounts point to the idea that many people hold 

misconceptions about mindfulness and meditation, even when meanings are made clear. Still, no 

formal research has been published on misconceptions of mindfulness – or, if they exist, how 

such misinformation affects acquisition of related skills. Furthermore, mindfulness has been 

incorporated into therapeutic modalities without much consideration for context, including the 

client’s learning history. The current analogue study examined how the presentation of 

mindfulness meditations (i.e., inaccurate rationale/meditation and accurate rationale/meditation) 

affects an individual’s practice. Specifically, self-reported mindfulness and meditation skills, 

mood questionnaires, a matching-to-sample task, and qualitative measurements were used to 

assess acquisition. Although primary hypotheses did not yield significant findings, results from 

both preliminary and exploratory analyses demonstrate significant findings with regard to 

teaching, learning, and measurement related to mindfulness meditation. The results, future 

directions, and limitations are discussed. 
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CHAPTER 1 

INTRODUCTION 

Introduction of Meditation to Western Culture 

 Although there are many religious institutions based around Buddhist ideology, the 

founder of Buddhism, Siddhārtha Guatama, refrained from giving a religious answer to the 

human condition. The Buddha’s non-dogmatic approach to the pursuit of enlightenment has 

arguably been an influential component to the acceptance of these practices in Western culture, 

as well as increased the dialogue between Buddhism and western scientific inquiry (Virtbauer, 

2012). Semple and Hatt’s (2012) historical review of Buddhism illuminates the pull between the 

secular and religious components of Buddhism. Buddhism, being filled with prophecies and 

mysticism, provides some interesting tension for modern practitioners looking to explore mind, 

body, and spirit. Despite this, it is still argued that Buddhism has held on to its core principals 

even with such an expansion (Goldstein, 2002), and has made its way into several facets of 

Western culture (see Semple & Hatt, 2012). Part of this integration has come from the growing 

interest in mindfulness meditation1. 

Mindfulness 

The word “mindfulness” with regard to Buddhism comes from the Pali word “to 

remember” (sati). This word is related to consciousness, attention, being fully present, and 

maintaining a presence of mind (Bhikkhu, 1993; Semple & Hatt, 2012). Although the word 

                                                           
1 Although this paper specifically focuses on the practice of mindfulness meditation, mindfulness as a 

construct is understood more broadly than just this practice. As such, this paper discusses mindfulness holistically, 

then expand on mindfulness meditation and how it specifically applies to this thesis.  
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comes from a Buddhist lineage, there are countless overlaps with Western conceptualizations of 

this word (e.g., attention, focus). Although there are many different conceptualizations of this 

word, mindfulness is thought to be a distinct, innate human experience that all are capable of 

practicing (Sauer et al., 2012).  

Two popular, and seemingly ubiquitous, Western understandings of the term mindfulness 

are the definitions offered by Bishop et al. (2004) and Kabat- Zinn (1995). Bishop et al. (2004) 

define mindfulness as the self-regulation of attention to immediate experiences while adopting an 

attitude of curiosity, openness, and acceptance. Bishop et al. (2004) set an objective of 

operationally defining mindfulness, so that it may be studied and tested. Kabat-Zinn (1995) has 

defined mindfulness as “the awareness that emerges through paying attention on purpose, in the 

present moment, and non-judgmentally to the unfolding of experience, moment to moment.”  

Shapiro, Carlson, Astin, and Freedman (2006) elaborate on the definition of mindfulness 

offered by Kabat- Zinn (1994) – they outline an axiom labeled intention. Intention is the purpose 

of practice, and it can lead to a substantial change in perspective. Shapiro et al. (2006) argue that, 

with the Westernization of mindfulness, some of the fundamental components of intention have 

been lost. This feature of meditation is often overlooked in some newer understandings of 

mindfulness (Shapiro et al., 2006).  

Overall, mindfulness can be viewed as a type of “mental training,” which includes 

increasing awareness and responding skillfully to reduce cognitive vulnerability (Bishop et al. 

2004). Bishop et al. (2004) suggest a two-component model of mindfulness. The first component 

is the self-regulation of attention to immediate experience.  The second component orients those 

experiences to the here-and-now. These two components are considered indispensable to a 

variety of mindfulness practices (e.g., meditation). Many forms of mindfulness involve gaining 
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an understanding of one’s thoughts, as well as viewing and experiencing thoughts and feelings 

with a transient nature and subjectivity (Bishop et al., 2004; Safran & Segal, 1990). 

Different Forms of Mindfulness 

Mindfulness is an experiential quality, which can be utilized in many ways and in 

multiple settings. For example, mindfulness in the form of meditation can be seen as a subgroup 

of Buddhist meditation traditions used to gain skills in mindfulness. Mindfulness can also be 

more active. It can be brought to any and all daily activities that are relevant to a person, 

including breathing, eating, walking to class, and listening to a lecture or to a friend.  It can also 

be practiced in more formal settings such as tai chi, yoga, and Pilates, and has been shown to 

decrease stress and improve mood and sleep quality in college students (Caldwell, Harrison, 

Adams, Quin, & Greeson, 2010). One use of mindfulness is its use within psychotherapy. 

Mindfulness in Psychotherapy 

Specific to psychotherapy, mindfulness has been introduced as far back as the early 20th 

century. It is noted that William James was a proponent of Buddhism in psychology, and 

strongly backed the functional utility of meditation (Semple & Hatt, 2012). Psychoanalytic 

traditions also have Buddhist influences; Carl Jung, for example, was considered “a 

psychological interpreter of Buddhism” (Semple & Hatt, 2012).  

One purpose of using mindfulness in psychotherapy is to increase skillful psychological 

and behavioral responding to cognitive and emotional distress, through attending to mental 

processes with open awareness (Bishop et al., 2004). Mindfulness has been utilized in different 

cognitive and behavioral therapies to address a variety of physical and psychological disorders 

(Schmertz et al., 2009). Treatments that incorporate mindfulness include Mindfulness Based 

Cognitive Therapy (MBCT; Segal, Williams, & Teasdale, 2002, 2012), Dialectical Behavior 
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Therapy (DBT; Linehan, 1993), Acceptance and Commitment Therapy (ACT; Hayes, Strosahl, 

& Wilson, 1999, 2012), and Mindfulness Based Stress Reduction (MBSR; Kabat-Zinn, 1982, 

1990). 

Therapeutic Processes of Mindfulness 

Mindfulness in a therapeutic context can be understood in several ways. Kabat-Zinn 

suggests that Mindfulness-Based Stress Reduction (MBSR, Kabat-Zinn, 1982, 1990) can serve 

as an exposure technique. Exposure to ongoing experiences, with the absence of judgment and 

“catastrophic consequences,” allows for desensitization of physical and psychological pain by 

reducing the emotional response to that pain (decreasing emotional reactivity).  

Mindfulness can also be conceptualized as self-management (Baer, 2003). Self-

management is a coping skill where awareness of conditions allows for better responding. This 

regulation process has been noted in treatment of binge eating (Kristeller & Hallett, 1999), 

addiction (Marlatt, 1994), and depression (Teasdale, 1995). In addition to these specific 

examples, mindfulness as self-management is broadly applicable to helping people recognize 

early signs and symptomatology (Baer, 2003).  

Mindfulness practice can function to increase acceptance. Acceptance is an integral 

component of meditation – particularly emphasis on non-striving, nonjudgment, openness to 

experience, and curiosity to new thoughts and feelings. Acceptance involves the ability to 

“experience events fully and without defense, as they are” (Hayes, 1994). This definition 

resembles Kabat-Zinn’s (1995) definition of mindfulness: there is no effort to change thoughts or 

feelings, and to experience “non-judgmentally… the unfolding of experience, moment to 

moment.”  
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In the West, mindfulness is commonly conceptualized as a relaxation technique. This 

relationship between meditation, mindfulness, and relaxation, proves to be complex (Baer, 

2003). Mindfulness and meditation are non-goal oriented processes; relaxation may or may not 

be a side effect of practicing mindfulness. In fact, some “side effects” of mindfulness seem 

paradoxical to relaxation (e.g., racing thoughts and autonomic arousal). Baer (2003) suggests 

even though mindfulness practices may lead to relaxation, this result is not the main reason for 

practicing these skills in the context of therapy.  

Although mindfulness and meditation can induce feelings of relaxation, these outcomes - 

if achieved - tend to be secondary, and for the sake of clinical work are not necessarily desired. 

Relaxation can actually interfere with exposure.  For example, if a client uses relaxation to avoid 

anxiety in therapy, avoidance of the conditioned stimulus will prevent excitation, thus 

maintaining the learned response (Borkovec, Alcaine, & Behar, 2004). Clinicians may use 

mindfulness techniques with their clients to help them connect with their environmental 

contingencies as opposed to responding to inaccurate, overly rigid, past- or future- oriented rules. 

In other words, mindfulness may be utilized to focus more on direct learning and less on indirect, 

or relational, learning. Self-directed attention functions to sustain exposure to thoughts, 

emotions, and sensations and thus lower autonomic arousal and elicitation in response to them. 

Opportunities for a broader range of behavioral responses are evoked as a result (Wilson & 

Murrell, 2004). Without an initial heightening of arousal and elicitation to become desensitized, 

this process cannot effectively occur (Baer, 2003). Mindfulness might influence one’s ability to 

relax, but used as a therapeutic process, mindfulness involves an intentional nonjudgmental 

observation of immediate experience in order to affect highly different outcomes.  
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Although not true of empirical therapeutic models that incorporate mindfulness, some 

current mindfulness practices emphasize the hypoarousing and relaxing effects of meditation 

with little focus on the stimulating and alertness (Britton et al., 2014). Original Buddhist 

practices of meditation describe this practice as “a state of relaxed alertness”, being a middle 

ground between extreme hypoarousal and hyperarousal. Britton et al. (2014) describe a nonlinear 

trajectory of meditation practices, where earlier devoted practice brings about a propensity for 

sleep and fatigue, and later stages produce more wakefulness. These changes over time are 

dependent on dose (the amount of time spent meditating), meditative expertise, and one’s 

contemplative trajectory (Britton et al., 2014). With a variety of different interpretations of 

mindfulness processes, misconceptions and misunderstandings can occur (e.g., a meditation 

intended for relaxation may heighten arousal. Similarly, inexperienced meditators often note 

distress whereas more experienced meditators report less discomfort during meditation exercises 

(Britton et al., 2014).   

An inexperienced meditator may interpret mindfulness in a more rigid way as well. 

Mindfulness can be practiced in multiple forms (e.g., meditation, yoga, therapy, eating), and 

individuals are likely to associate features of the particular practice(s) with which they have 

experience with the concept of mindfulness. Although this heuristic activity is a typically 

efficient way to learn, when an individual has few experiences and therefore relates mindfulness 

to a single activity, rigid ideas can develop. Likewise, when people think meditation will always 

lead to relaxation (or distress), or when they categorize their practice by themes (e.g., 

mindfulness for relaxation, spirituality, or avoidance), this can be problematic. An individual 

may interpret one mindfulness meditation experience as "the way meditation is" across time and 

situation. As scientific inquiry develops, and as growing interest in creating new mindfulness and 



 

7 

meditation based interventions increases, it is important to consider the effects these multiple 

interpretations can have (Parker, 2014; Singh, 2014). Understanding these relations and 

interpretations is fundamental to influencing the acquisition of mindfulness.  

Measurements of Mindfulness 

To examine the mechanisms that make mindfulness effective, clear methods of 

measuring this construct are needed (Baer, 2011). Measuring mindfulness is challenging because 

no clear markers in overt behaviors (e.g., alcohol consumption, smoking) exist for mindfulness 

(Baer, 2011). Also, possible secondary gains like attention and relaxation, are not sufficient 

indicators of mindfulness alone.  

Methods of measuring mindfulness include the use of technology to assess brain structure 

and activity (e.g., FMRI, EEG). Several studies have used scanning techniques to gain more 

insight into the brain function, structure, and connectivity of meditators (e.g., Leung, Chan, Yin, 

Lee, So, & Lee, 2013; Vestergaard-Poulsen et al., 2009; review Cahn and Polich, 2006 for 

extensive review of previous research). Although these measurements provide insight to 

structure and functionality, it is not clear how such methods relate to overall propensity to be 

mindful in daily life (Baer, 2011). Also, researchers acknowledge and warn against the use of 

reverse inferencing, which refers to using brain functions as a means to explain specific 

psychological functions – especially given that mindfulness is not “consensually defined” in the 

first place (Davidson & Kaszniak, 2015) 

Some studies measure mindfulness by proxy with cognitive and other ability tests. 

Multiple studies (e.g., Black, Semple, Polhrel, & Grenard, 2011; Valentine & Sweet, 1999; van 

Leeuwen, Singer, and Melloni, 2012) examining constructs such as attention, working memory, 

and processing speed have led to mixed results. Baer (2011) concludes the mixed findings are 
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likely because measuring mindfulness is not the same as measuring cognitive tasks. Researchers 

suggest that computer and laboratory-based tasks may prove to be useful for measuring one’s 

ability to be mindful (Baer et al., 2013; Bishop et al., 2004). 

 Mindfulness has most commonly been assessed with self-report questionnaires (Sauer et 

al., 2013). In general, closed-ended questions dominate assessments and interviews. Self-report 

methods of assessing mindfulness are popular because they are convenient to administer, 

reliable, and valid if they are constructed in a way that is fitting for the population to be 

measured. Most of these mindfulness questionnaires are aimed at assessing mindfulness in 

everyday life (Baer, Walsh, & Lykins, 2009). 

 Many mindfulness questionnaires are developed from Western definitions of 

mindfulness. These questionnaires also typically treat mindfulness as a dispositional (trait-like) 

variable, which is consistent over time and across situations. Paradoxically, it is assumed 

changes in mindfulness skills can be assessed via these measures to demonstrate the change in 

mindfulness with interventions and practice (Baer, 2011). 

 When comparing these measures, Sauer et al. (2013) suggest that there are three points to 

consider. First, some measures have been made with clear fundamental distinctions (e.g., 

Buddhist psychology, eclectic, practical). Second, some of these measures have an apparent 

overlap with health and wellbeing even though they claim to only measure mindfulness. Third, 

the conceptualization held by many authors is that mindfulness has two clear factors – presence 

and acceptance. Some measures (e.g., The Developmental Mindfulness Scale (DMS) and The 

Mindfulness Attention Awareness Scale (MAAS); Brown & Ryan, 2003) assert that there is a 

unidimensional construct for mindfulness, possibly where acceptance is a precursor for presence 

(Sauer et al., 2013).  
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Problems with Measuring Mindfulness 

There are many problems inherent to measuring mindfulness. In addition to typical self-

report issues, individuals may not be accustomed to noticing thoughts and feelings, or other 

aspects of mindfulness practice, and thus may respond inaccurately – especially in the early 

stages of measurement (Baer, 2011). Mindfulness is a challenging concept to define –and even 

harder to operationalize (Grossman, 2008). Mindfulness has also been measured with the 

emphasis on multiple constructs (e.g., inattention, intentionality, and acceptance; Carmody, 

Reed, Kristeller, & Merriam, 2008; Grossman, 2008). 

 This is, in part, due to there not existing a single concept of Buddhism used for the 

interpretation of mindfulness, but instead an oscillation between different Buddhist traditions 

(e.g., Theravada and Tibetan; Sauer et al., 2013). Researchers refer to this as conceptual 

pluralism, where mindfulness is a universal psychological function or phenomenon that is 

dependent both on context and culture. Having these different theoretical approaches may 

expand the components of mindfulness, as opposed to contradicting one another (Grossman, 

2008; Sauer et al., 2013). Another problem with measuring mindfulness is semantics (Grossman, 

2008). Words can take on a different meaning based on a variety of contextual factors such as 

whether one has ever meditated, and to what extent. As such, an exploration of these words in 

context in needed to influence learning and change.  

One major shortcoming in mindfulness research is the focus on outcomes of mindfulness 

as opposed to processes. Research has recently begun to focus on components of treatment and 

mechanisms of change (Baer, 2011; Baer, Walsh, & Lykins, 2009). For this study, a fundamental 

component is to illuminate the way in which individuals acquire mindfulness skills. This level of 
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analysis will ultimately strengthen our understanding of how best to teach these skills so that we 

can evoke change in our clients. 

Acquisition of Mindfulness  

Although much research exists on the psychological and physiological effects of 

mindfulness, limited research has been done on the acquisition of mindfulness skills, or how the 

teaching of mindfulness affects someone’s practice. For individuals acquiring mindfulness 

outside of a formal setting, the introduction to mindfulness and meditation might look quite 

different. With a diverse set of sources (e.g., media, word of mouth), different interpretations of 

mindfulness can emerge. 

Misconceptions and Scientific Inquiry 

The popularity of mindfulness in contemporary psychological research is unmistakable. 

A conservative search of the literature (for this example, PsychInfo), reveals over 3,000 peer 

reviewed articles on the topic of mindfulness, ranging from the benefits of mindfulness for health 

and wellbeing, to studies assessing the utility and feasibility of mindfulness interventions. In 

addition popular bookstores and other media outlets display their own versions of mindfulness, 

for better or worse. This explosive interest in mindfulness can create a misinformed global 

community.  

Misinformation may result in challenges to mindfulness practice, and this study was 

designed to examine the extent to which misconceptions of mindfulness meditation affect 

learning and utilizing meditation in a practical way.  The purpose was not to challenge current 

methods of teaching mindfulness, but to understand the way in which individuals learn the 

material they are presented. In other words, we were more concerned with the process of 

learning about mindfulness meditation, and less about the material being learned. Still, 
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understanding how misconceptions of meditation manifest from a brief intervention is a 

fundamental component of this project.  

 There are substantial misunderstandings of meditative disciplines within Western 

psychology (Walsh & Shapiro, 2006). In a therapeutic context, these misconceptions can limit 

effectiveness. The literature on misconceptions of mindfulness practices in America, however, is 

practically nonexistent. To the author’s knowledge, there is only one previous study (Williams et 

al., 2011 reviewing barriers to practice) that looks systematically at misconceptions of 

mindfulness and meditation practices. Therefore, popular misconceptions were reviewed.  

 Using informal process (i.e., internet search) misconceptions were grouped into the 

following labels: large time commitment, controlling thoughts/emptiness of mind, specific 

populations/religious and spiritual practice, relaxation technique/stress reduction, complex 

practice, achievement/goal oriented, physically and mentally dangerous, self-serving/avoidance, 

insight/genius, and physical/mental/emotional/environmental control.  A pilot study conducted 

prior to this thesis (using 280 undergraduate students) revealed that common themes were similar 

to the informal search: relaxation, peace, having an empty mind, and being calm emerged from 

qualitative analyses, as did focus/focusing, and mental and physical control. Misconceptions, as 

coded for the purpose of this study, were conceptualized pragmatically – that is, content reported 

by the participants would be perceived as being “unworkable” for the person in the context of 

clinical work or clinical research. The full study using 479 undergraduate students confirmed 

many (and even more) of these misconceptions. 

Psychological constructs are inherently elusive and difficult to self-report. Not only are 

these constructs challenging to measure, they are typically generated privately. Fortunately, 

behavior analysis provides a framework for this conundrum.  An individual learns to label 
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private events (e.g., thoughts, ideas) through social reinforcement (Skinner, 1957), and 

understanding such labels becomes a part of an individual’s learning history.  

Measuring Learned Mindfulness 

Stimulus Properties, Functions, and Conditioning. 

To convey more complex ideas related to behavior analysis and learning for this thesis, a 

shortened review is provided for the reader on core concepts. The complete review can be found 

in the proposal document for this thesis. 

Stimuli can be classified by either form or function.  Stimuli acquire functions, and 

ultimately exert control over behavior through classical or operant conditioning. The availability 

of immediate contingencies, as well as an understanding of historical and current events 

(context) allows for optimal prediction and influence of behavior. Context refers to any event 

that modifies the control a stimulus exerts on behavior (Dumas, 1989) and can have a strong 

influence over both overt (direct; actions) and covert (indirect; thoughts, feelings, bodily 

sensations, memories) behaviors.  

Stimulus Equivalence and Relational Responding 

Most research on indirectly related events has explored stimulus equivalence (Roche, 

Barnes-Holmes, Barnes-Holmes, Stewart, & O'Hara, 2002). Stimulus equivalence is a type of 

relational responding, which involves responding to two stimuli in a functionally equal (or very 

similar) way, even if they are formally quite different (Hayes, Fox, et al., 2001). Equivalence is 

derived between otherwise unrelated events due to a history of reinforcement for deriving this 

type of relation (Sidman, 1971, 2000). These relations are formed without direct training – 

although the behavior is influenced by direct learning at an earlier age. For verbally competent 

humans, indirect relational responding can influence how stimuli exert control over behavior.  
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Sidman’s work on stimulus equivalence set a foundation for the growing body of 

evidence for derived relational responding. Relational frame theory (RFT; Hayes, Barnes-

Holmes, & Roche, 2001) is a behavior analytic account of human language and cognition, which 

addresses relational learning beyond stimulus equivalence to other derived stimulus relations 

(e.g., comparison, opposition; Roche et al., 2002). When the generalization of derived 

responding occurs, this forms a relational frame (Roche et al., 2002). A relational frame is a 

particular pattern of relational responding (Hayes et al., 2001). Different contextual cues (e.g., 

“is”) can lead to a diverse set of the aforementioned relational responding (e.g., comparison, 

distinction, opposition). 

RFT ties three distinct properties to relational learning. These three properties exist due to 

overt behaviors becoming related through contextual factors (e.g., learning history of feelings, 

sensations, memories; Hayes, Barnes-Holmes, & Roche, 2001). The first property is mutual 

entailment, where there is a bi-directional relationship between stimuli. For instance, if stimulus 

A is before stimulus B, then B is after A. The second property is combinatorial entailment, where 

a mutual combination of relations among three or greater stimuli in a context is formed. Thus, if 

A is before B, and B is before C, then A is before C. This relationship between A, B, and C 

establishes a relational frame. The third property is the transformation of stimulus function, 

wherein one stimulus in a relational frame can acquire similar functions to another stimulus 

(within the same context) through their relationship to one another. Therefore, if A equals B, B 

can elicit the same function as A, and if C is greater than B, then C can elicit an even stronger 

reaction (Roche et al., 2002). Put otherwise, there is a transformation (or a change) in the 

stimulus’ function.  
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As an example of transformation of stimulus function, imagine an individual who is 

devoutly Christian is asked about their views of “meditation.” If the individual derives a frame of 

coordination between the word “meditation” and thoughts of Buddhism, and the individual also 

has a frame of opposition (A is the opposite of B) between their Christian values and what they 

perceive as Buddhism, it is imaginable that a derived relation of opposition (A ≠ B) might occur 

between Christianity and meditation, thereby making the individual reluctant to be accepting of 

the practice of meditation. There are many imaginable examples of a way that an individual will 

respond relationally. To study these relational responses, behavior analysts and psychologists 

typically use matching-to-sample tasks. 

Measuring relational responding. A matching-to-sample (MTS; Figure 1 and Figure 2 

below) task is a learning paradigm used to study relational responding. In this paradigm, a 

sample stimulus and comparison stimuli are presented, typically on a computer screen with the 

sample stimuli at the top and comparison stimuli at the bottom. The participant will then select a 

comparison stimulus for the provided sample stimulus. These comparison stimuli are arbitrarily 

assigned as “correct” and “incorrect” responses by the experimenter.  When the participant 

selects the “correct” comparison stimulus for the target stimulus during the training phase, their 

responses are reinforced immediately. Conversely, when the “incorrect” comparison stimulus is 

selected during training, the participant's response is punished. The subject is directly reinforced 

(i.e., computer screen feedback and sound) for picking the correct stimuli B1 from B1, B2, and 

B3, when presented with the stimulus of A1. Later, the subject is trained that, when given A1 as 

the stimulus, that the correct answer is C1 from C1, C2, and C3. Lastly, the subject is tested on 

the derived relation learned between B1 and C1, which have never been explicitly taught or 

reinforced (refer to Figure 2). For stimulus equivalence, the MTS task is used to train initial 
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conditional discrimination, as well as assess for derived relations through transitivity of 

equivalence. The idea is that if two explicitly trained relations are made between stimuli, then 

verbally capable persons will derive other relations.  

                            

Figure 1.  Matching-to-sample trial.  

   

Figure 2.  Three-member equivalence class. Solid lines represent directly reinforced. Dotted lines represent derived 

relations. 

Studies using MTS tasks have demonstrated how transformation of stimulus function 

occurs for discriminative functions (e.g., Wulfert & Hayes, 1988), mood transformation (e.g., 

Barnes-Holmes, Barnes-Holmes, Smeets, & Luciano, 2004), and sensory modalities (Plaud et al., 

1998).  Importantly, previous learning (Wilson, 1998), emotionally relevant and evocative 

stimuli (Murrell, Wilson, LaBorde, Drake, & Rogers, 2009; Adcock et al., 2011; Watt, Keenan, 
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Barnes, and Cairns, 1991), and the amount of training one receives (Kinloch, McEwan, & Foster, 

2013; Bortoloti et al., 2013) can interfere with and/or affect class formation. 

First, since all verbally competent humans respond relationally, some individuals 

differentially respond to the same stimuli. Presumably, these individuals might be responding to 

stimuli in a way that is related to their previous learning histories. Therefore, providing a 

different context for an individual might, in turn, differentially affect their abilities to relationally 

respond to context-relevant stimuli. Also, given that behavior does not occur in a vacuum, if 

stimuli are related to the context, those stimuli (even if they are completely arbitrary) will likely 

take on a new, related function (via transformation of stimulus function). 

 Second, careful attention must be paid to the individual's experience because an 

individual’s long-standing/more strongly conditioned context may affect how they respond on 

MTS tasks. For mindfulness and meditation, an individual might have difficulties learning new 

methods or having a meaningful practice if previous learning or training interferes. This previous 

conditioning might come in the form of misconceived information, a previous 

emotional/psychological relation to meditation, or possibly the lack of education on the subject 

matter. Simply put, an individual’s learning history matters and relates directly to behavior. 

Demand Characteristics and Treatment Expectancy 

Similar to psychotherapy research, research with meditation shows differing treatment 

outcomes with regard to treatment expectations and demand characteristics Research suggests 

that an individual’s previous learning history and personal characteristics (e.g., age) plays a 

crucial role in the involvement and expectations of their meditative practice (Delmonte, 1981). 

Therefore, both direct and indirect, or relational, learning may affect how one learns meditation 

and other mindfulness-based treatments, as well as how they respond to such interventions.  
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Also, it has been tested experimentally the impact rationales and treatment modalities 

have on both expectancies and outcomes for clients (Kanter, Kohlenberg, and Loftus, 2004). 

They suggest that psychotherapeutic rationales can be influentially powerful for clients who 

begin therapy with distressing events and a focus on negative affect.  

Kanter et al. (2002) found therapeutic demand characteristics (“the sum total of cues that 

convey the therapists wishes, expectations, and worldviews with subsequent behavior) to have 

greater effects when then information is presented as unfalsifiable, correct, and without credible 

alternatives (Kanter, Kohlenberg, and Loftus, 2002). This study demonstrated that learning 

histories are fluid and changeable – even in an experimental setting. Although plausible in 

theory, the role that both experimental and therapeutic demand characteristics play in this change 

is speculative (Kanter, Kohlenberg, and Loftus, 2004). In all, experimental and therapeutic 

demand characteristics could be heavily influential on less informed individuals. 

Research suggests that the way information is presented, both to participants in research 

and clients in therapy, has an effect on people’s psychological and physiological functioning 

(Kanter et al., 2004; Roche, Forsyth, & Maher, 2007). It is then reasonable to hypothesize the 

mixture of expectations and the way in which we present mindfulness and meditation material 

could have effects on an individual’s understanding and practice. If we choose to teach 

mindfulness and meditation, we must understand the contextual influences that foster growth and 

decrease psychological difficulties. We must remain committed to understanding the broader 

context if we are to understand the behavior we wish to change. 

Present Study 

Although there is general awareness of misconceptions of mindfulness and meditation, no 

formal research has examined the stimulus control these misconceptions have on behavior. 
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Furthermore, mindfulness has been incorporated into therapeutic modalities without much 

consideration for individual learning histories. This current study sought to understand how the 

presentation of mindfulness meditation material might affect people’s practice, in a way that 

would either interfere with or facilitate the acquisition of mindfulness skills. Specifically, self-

reported mindfulness and meditation skills, mood questionnaires, and qualitative measurements 

were used. This study also used a matching-to-sample (MTS) paradigm to objectively measure 

relational learning. This study included one familiarization task, which was used to make the 

participant familiar with the learning procedure (matching A and B stimuli), and two 

experiments (each with training and testing phases).  

The first experiment examined differential class acquisition and transformation of 

function. The main question for the first experiment was whether participants formed the 

relational frame (or stimulus class) containing a word related to mindfulness more quickly, and 

with fewer errors, than the other two classes that did not contain stimuli relevant to the 

mindfulness related experiential exercises to which they were exposed. The second experiment 

examined how immediate training (i.e., experiential exercises) either interfered with or facilitated 

a participant’s ability to pair accurate mindfulness and meditation related words together. Last, 

as previous mindfulness experience and/or misconceptions are part of an individual’s learning 

history, this study examined and/or controlled for these effects on MTS variables.  

Hypothesis 1 

Class formation for the familiarization task would be similar across all three groups (i.e., 

those who got an accurate meditation rationale and exercise, those who got an inaccurate 

rationale and exercise, and a control) before the three conditions are presented their respective 

experiential exercise (i.e., EE). If there was a statistically significant difference between groups, 
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covariates of MTS familiarity scores would be used as covariates for the following analyses 

accordingly. 

Hypothesis 2 

It was expected that there would be a significant difference in the ways that the three 

groups performed on the MTS task between classes in both experiments 1 and 2, after the 

participants had been exposed to their three respective EEs. In other words, it was hypothesized 

that some of the participants (in some groups) would perform better than other participants on 

MTS task, depending on the stimuli involved. It was pre-determined that if significant 

differences existed between groups in levels of trait mindfulness, psychological  flexibility, and 

religious flexibility, mindfulness experience, or misconception about mindfulness that these 

would be used as covariates in analyses.  

2a 

For Experiment 1, it was expected that participants would display differential facilitation 

(i.e., be more fluent, which means faster response times with fewer errors) with regard to classes 

involving the accurate meditation word across all three groups compared to classes without the 

accurate meditation word. Further, it was hypothesized that this effect would be strongest in the 

accurate EE group. These participants would respond the quickest and with the fewest errors 

when forming the class with the accurate meditation related stimulus (i.e., B2). The inaccurate 

group was hypothesized to demonstrate differential facilitation of the class with the meditation 

word at a level less than the accurate EE group and greater than the control EE group. These 

differences would not be seen for classes without meditation words. 

2b  
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For Experiment 2, it was expected that the accurate EE group would have the least 

amount of difficulty pairing accurate meditation stimuli (e.g., Eating and Mind), as compared to 

the inaccurate and control EE groups.  

Hypothesis 3 

For Experiment 1 and 2, it was hypothesized for all three groups that trait mindfulness, 

psychological and religious flexibility, and psychological distress would predict performance on 

the MTS tasks. Specifically, trait mindfulness, psychological flexibility, and religious flexibility 

would positively predict performance and psychological distress would negatively predict 

performance. This would partially demonstrate the effects pre-experimental learning histories 

have on class acquisition and facilitation.  

Hypothesis 4 

For Experiments 1 and 2, it was hypothesized for all three groups that previous 

mindfulness experience and mindfulness misconceptions would predict performance on the MTS 

tasks. Specifically, previous mindfulness experience would positively predict performance and 

mindfulness misconceptions would negatively predict performance. This would partially 

demonstrate the effects pre-experimental learning histories have on class acquisition and 

facilitation.  

Hypothesis 5 

There would be a significant difference between individuals in the accurate EE group 

who adhered closely to their rationale and meditation practice (manipulation check) and those 

who did not on their experimental MTS tasks. Those who adhered closely to their EE in this 

group would perform better on their experimental MTS task. There would also be a significant 

difference between individuals in the inaccurate EE group who adhere closely to their rationale 



 

21 

and meditation practice (manipulation check) and those who do not on their experimental MTS 

task. Those who adhered closely to their EE in this group would perform worse on their 

experimental MTS task. There was no prediction being made for the control group and 

adherence to their EE. 

5a.  

If groups adhere to their EE, a significant difference would exist between the three 

groups for measures of state mindfulness and scores for helpfulness and value of their practice. 

Specifically, individuals in the accurate EE group would have higher state mindfulness and find 

their practice to be more helpful and valuable than individuals in the other two groups. 
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CHAPTER 2 

METHODS 

Participants 

Participants were adult undergraduate students at the University of North Texas (UNT) 

recruited from the human research online Sona System. For this study, 114 participants were 

recruited – exceeding the proposed 66 to 80 participants for necessary statistical power. Previous 

mindfulness practices, meditation, yoga, and contemplative/religious practices were noted but 

were not exclusionary criteria for this study. All participants demonstrated English fluency 

(determined during informed consent).  

The average participant age was 20.71 (M = 20.71; SD = 3.75; range = 18-40), and most 

participants identified as European American (35.5% European American, 22.7% 

Hispanic/Latino, 21.8% Black/African American, 10.9% Asian/Pacific Islander, 5.5% biracial, 

2.7% other, and .9% Middle Eastern/Arab) and female (64.5% female, 34.9% male, and .9% 

transgender). A third of the sample was freshmen (34.5% freshmen, 21.8% sophomore, 22.7% 

junior, and 20.9% senior status), and a majority identified as Christian (61.8% Christian, 15.5% 

agnostic, 11.8% other, 5.5% atheist, and Buddhism, Judaism, and Islam were each 1.8%).  

Participants were randomly assigned into 3 approximately equally distributed conditions 

(34.5% in Condition 1, 31.8% in Condition 2, and 33.6% in Condition 3), and approximately half 

of the sample (44.5%) was not familiar with mindfulness. Approximately 58% reported never 

practicing mindfulness, and 70% had never formally practiced meditation – however, a majority 

of participants reported being willing to practice if given the opportunity (80.9%). The average 

completion time for the study was 86.7 minutes (SD = 12.8). Demographic data is presented in 

Table 1.  
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Measures 

Informed consent forms were completed prior to participation in this study.  Participants 

completed the following measures in the order listed: the Mindfulness Attention Awareness 

Scales (MAAS; Brown & Ryan, 2003); the Acceptance and Action Questionnaire (AAQ; Bond 

et al., 2011); the Measure of Religious and Spiritual Flexibility (MRSF; Schmalz, 2014); the 

Familiarization Task;  the Stimulus Rating Questionnaire (6 times total; before and after all MTS 

computer tasks; Lester, 2015); the Matching-to-Sample Task (MTS; 2 times total; Lester, 

2015); the Toronto Mindfulness Scale (TMS; Lau et al., 2006); the State Mindfulness Scale 

(Tanay & Bernstein, 2013); the Depression Anxiety Stress Scale -21 (DASS-21; Lovibond & 

Lovibond, 1995); the Demographics and Mindfulness Meditation Survey (Lester, 2015); and a 

manipulation check form (Lester, 2015). Descriptive statistics for these variables are presented 

in Table 2 and correlations among them are presented in Table 3. 

The Mindfulness Attention Awareness Scale (MAAS) 

The MAAS (Brown & Ryan, 2003) is a self-report measure consisting of 15-items 

assessing the inclination to be mindful of present experiences. The measure uses a 6-point 

Likert-type scale, ranging from 1 (almost always) to 6 (almost never). Higher total scores on the 

MAAS indicate greater levels of mindfulness. The MAAS exhibits concurrent validity with other 

scales of mindfulness, openness to new experiences, and self-esteem, and divergent validity with 

scales of depression and anxiety (Brown & Ryan, 2003). The MAAS demonstrates adequate 

internal consistency in both a college student sample, as well as a general adult sample (α = .82 

to .87, respectively). The internal consistency for this sample was .89. 

The Acceptance and Action Questionnaire – Second Edition (AAQ-II) 
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 The AAQ-II (Bond et al., 2011) measures psychological flexibility and experiential 

avoidance. This measure has 7 items on a Likert-type scale ranging from 1 (Never true) to 7 

(Always true). On this measure, lower scores are indicative of higher levels of psychological 

flexibility/acceptance, and higher scores indicate higher experiential avoidance. 

Test-retest reliability for the AAQ-II was .81 and .79 among two samples over a period of 

three and 12-months. Six samples (included financial services workers, college students, and 

individuals pursuing treatment for substance abuse) demonstrated a Cronbach’s alpha of .84. The 

AAQ-II is correlated with mood and symptom questionnaires, demonstrating strong convergent 

validity (Beck, Steer, & Brown; Derogatis & Spencer, 1993). The internal consistency for this 

sample was .91. 

Measure of Religious and Spiritual Flexibility (MRSF) 

The MRSF (Schmalz 2014) is a 6-item self-report measure of an individual’s 

psychological flexibility with regard to religion and spirituality. This measure uses a 7-point 

Likert-type scale ranging from 1 (Strongly disagree) to 7 (Strongly agree). All items are reversed 

scored with higher scores indicate higher religious and spiritual flexibility. Initial internal 

consistency measurements with the MRSF range from a Cronbach’s alpha of .73 to .82, for both 

theistic and non-theistic samples (Schmalz, 2014). This measure was used in the initial 

misconception survey and is used to measure attitudes religious and spiritual flexibility. The 

internal consistency for this sample was .74. 

Stimulus Rating Questionnaire (SRQ) 

For the SRQ (Lester, 2015), participants rated words that were presented to them during 

the MTS task. These words were rated by the participants on a 9-point Likert-type scale on four 

dimensions: the need to avoid the stimulus, the level of discomfort experienced from the 
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stimulus, the level at which they felt the stimulus was related to meditation, and how strong of an 

emotional reaction they have to the stimulus. This measure screened for greater reactions to 

stimuli, which might otherwise seem ambiguous, and was presented 6 times to the participants 

(pre and post familiarization task, pre and post-MTS 1, and pre and post MTS 2). It was also 

used to demonstrate the transformation of stimulus function using change scores in the 

exploratory analyses. 

Learning and Association Computer Task Variable (MTS) 

For the MTS task (Lester & Murrell, 2015), three relevant types of data were collected 

through a computer program programed on the Microsoft interface, Visual Basic. These variables 

included: the number of trial blocks that are necessary to meet the criterion for each phase, 

latencies (i.e., the amount of time to respond to each item), and the percentage of correct items in 

each administered phase. Using these measures, fluency (the number of correct items in each 

phase, divided by the time spent on each phase) was also calculated. Higher fluency scores 

indicate better performance. The MTS task is described in further detail in the procedure section. 

Toronto Mindfulness Scale (TMS) 

The TMS (Lau et al., 2006) is a 13-item measure assessing two factors of mindfulness: 

curiosity and decentering. Items on the TMS range from 0 (not at all) to 5 (very much) with a 

possible total score of 52 (higher scores indicate more mindfulness). The measure is generally 

given immediately following meditation sessions in order to assess the experience. The curiosity 

factor of the TMS has a Cronbach’s alpha of .86 and the decentering factor has an alpha of .87 in 

a nonclinical, middle-aged sample, with varying ranges of mindfulness experience (Lau et al., 

2006). Although more research is needed, the TMS has been used previously in college samples 

(e.g., Weger, Hooper, Meier, Hopthrow, 2012). The internal consistency for this sample was .90. 
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State Mindfulness Scale (SMS) 

The SMS (Tanay & Bernstein, 2013) is a 21-item self-report measure containing two 

separate subscales: one measuring state mindfulness relating to mental processes, and the other 

relating to the bodily processes. The SMS utilizes a 5-point scale ranging from 0 (Not at all) to 4 

(Very well). The SMS was created to be consistent with both traditional Buddhist ideology and 

scientific and scholarly understandings of mindfulness. In the validation study, both SMS 

subscales demonstrate strong test-retest reliability (SMS Body α = .95 and SMS Mind α = .90; 

Tanay & Bernstein, 2013). The internal consistency for this sample was .94. 

Depression Anxiety Stress Scale-21 (DASS-21) 

The DASS-21 (Lovibond & Lovibond, 1995) is a short version of the original 42-item 

measure. It is a 21-item self-report measure containing three subscales: depression, stress and 

anxiety (7 items for each). The DASS-21 was used to assess negative emotional states for this 

sample. The DASS-21 utilizes a 4-point scale ranging from 0 (Did not apply to me at all) to 3 

(Applied to me very much, or most of the time). All three of the subscales of the DASS-21 

evidenced high Cronbach’s alphas (depression α = .94; anxiety α = .87; stress α = .91) across five 

samples (panic disorder, non-clinical, social phobia, specific phobia, major depressive disorder, 

and obsessive-compulsive disorder; Antony, Bieling, Cox, Enns, & Swinson, 1998). The 

subscales of depression, anxiety, and stress for the DASS-21 show concurrent validity among 

other measures of depression and anxiety, .79, .85, .68, respectively (Antony et al., 1998). The 

internal consistency for this sample was .90. 

Demographics and Mindfulness Meditation Survey (DMMS; Appendix B) 

The DMMS (Lester, 2015) assessed participant understanding of mindfulness and 

meditation practices through the Qualitative Meditation Survey (i.e., QMS, Lester 2015), as well 
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as vignettes to gauge attitudes and ideas towards mindfulness/meditation actions. It also included 

the DMPI (Williams et al., 2011), which measured the attitudes that create barriers to meditation 

practice, as to whether or not one would participate in a meditation practice. The internal 

consistency for this measure was .86. Lastly, this survey assessed age, ethnicity, primary 

language, religion, educational status, gender, marital status, employment, socioeconomic status 

and income, previous mindfulness and meditation experience, and attitudes towards these 

practices.   

Manipulation Check (Appendix C) 

After completing the demographic questionnaire, individuals were given a manipulation 

check (Lester, 2015) where they were asked to answer items related to their respective EE 

condition. First, participants were given an open-ended question about the EE they were given, 

and asked to briefly explain how the EE suggested to meditate. The second question asked 

whether or not (yes or no) they used the information they were taught and asked participants to 

describe in what way this information was used. The participants were also asked to rate on a 5-

point Likert-type scale how helpful, valuable, and accurate they found their respective EE to be. 

Procedure 

 Participants scheduled a time to complete the study in person via Sona System. 

Participants arrived to room 328 in the psychology department building (Terrill Hall) at their 

scheduled time, and were presented the informed consent form. After reading the consent form, 

as well as having their questions answered, participants signed and consented to participate in the 

study. Participants were then randomly assigned to one of three conditions (two experimental 

conditions and one control condition) via a random number generator. 
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After being assigned to a condition, participants completed self-report measures of trait 

mindfulness (MAAS), psychological flexibility (AAQ), and religious and spiritual flexibility 

(MRSF). Participants then filled out their first SRQ and completed the first familiarity task. They 

then returned to the survey where they completed their second SRQ. Participants in the accurate 

and inaccurate meditation conditions were given the mindfulness meditation rationale and 

participated in a brief guided meditation practice, which was consistent with their rationale (see 

Appendix D). They then completed their third SRQ. Next, participants completed a state 

mindfulness measures (TMS ad SMS), a psychological distress measure (DASS-21) and the 

fourth SRQ. Participants then completed the first experimental matching-to sample task (MTS) 

with mindfulness and meditation stimuli, and then returned to the survey to complete their fifth 

SRQ. They then completed their last experimental MTS task and completed their sixth SRQ, as 

well as the Demographic and Mindfulness Meditation Survey. Please refer to Appendixes A 

through I for all measures and apparatus. A visual representation of the experimental design is 

presented Appendix E. 

Participants in the control condition were presented with the neutral rationale  where they 

were asked to sit quietly for approximately 15 minutes and listen to the control group activity 

about baseball. This control group EE was taken from an unpublished dissertation by Madrigal-

Bauguss (2010), which was a reading of a National Geographic article about the sport. For the 

first experimental condition, participants were presented with an inaccurate rationale about 

mindfulness prior to their 15-minute guided meditation practice. The second experimental 

condition presented an accurate rationale prior to their 15-minute guided meditation practice (see 

Appendix D and E for rationales and guided meditation scripts). All three groups were told the 

information they received might be helpful on future tasks. The accurate EE was based on the 
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research from this thesis and applied experience. The inaccurate EE was also based on research 

from this thesis, as well as the informal and formal misconception studies. The guided 

meditations were adapted from the Mindfulness-Based Stress Reduction Workbook (Stahl & 

Goldstein, 2010), with the inaccurate guided meditation having changed content to reflect the 

themes from the misconception study.  The rationales were intentionally integrated with the 

meditation to simulate how a clinician or practitioner might introduce an experiential exercise, 

such as a guided meditation. The order in which the materials were presented to the participant 

was kept stable to reduce any variability with regard to measure order. Participants were then 

given the MTS task (explained below). 

Participants in all three conditions were then appropriately debriefed on the study. 

Specifically, those in the inaccurate rationale condition were given an accurate rationale sheet to 

provide them with the correct information. Before leaving the laboratory, the researcher 

requested the participant not share any information regarding this study to peers in order to 

control for experimental contamination. The average completion time of this study was 86.71 

minutes (SD = 12.97; Range = 60-130 minutes) and all participants were assessed on weekdays 

between the hours of 8:00 AM and 6:00 PM. 

Matching-to-Sample Task. 

Instructions for completing the MTS task were presented through the computer: "Hello. 

Thanks for choosing to participate in this study. Please follow these simple instructions. A single 

box will be displayed at the top of the computer screen, and three boxes are shown along the 

bottom. You must pick one of the three boxes along the bottom of the screen. Click on the 

CONTINUE button below for a few examples.” Participants then completed the familiarization 

task. 
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Familiarization MTS Task  

There was one familiarization MTS task, and there were two experimental tasks in this 

project. This first task familiarized the participant with the MTS procedure and allowed the 

researcher to examine differences in groups before the experimental manipulation. The 

familiarization MTS task was similar to the experimental tasks, with the exception that 

participants were trained to select one of two comparison stimuli (i.e., B1, B2) in the presence of 

sample stimuli (i.e., A1, A2) as opposed to selecting a stimulus from a class having three 

members (i.e., A1, A2, A3). Also, all stimuli were arbitrary nonsense syllables (different 

nonsense syllable words are used in each MTS task).  

Experimental MTS Task 1  

For the sake of simplicity, the description and structure of the MTS paradigm is given 

with regard to Experiment 1. The procedure is identical to the familiarization and Experiment 2 

tasks (with the exception of the stimuli used). 

Non-arbitrary stimuli for all MTS tasks were chosen from the Handbook of Semantic 

Word Norms (Toglia & Battig, 1978) and can be found in Appendix A. The words in this 

handbook are empirically derived and normed on seven dimensions: concreteness, imagery, 

categorizability, familiarity, meaningfulness, number of attributes or features, and pleasantness. 

These norms were considered when selecting stimuli. Specifically, a 3.75 or greater cut off was 

set for all dimensions, and the distance between the same dimensions could be no more than a 

two-point difference.  Also, all words for this study are considered positive words . The six 

selected words are stratified above the mean of pleasantness scores, with two being slightly 

above, two being middle distance, and two being highly above.  Several additional criteria were 

used as well.  
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First, the words needed to appear in the accurate EE. Second, high frequency words from 

the formal misconception study were avoided (e.g., calm, relaxed, focus). Third, words were 

selected based on word length; words needed to be similar in length for each phase (Experiment 

1 stimuli are all 5 letters, and Experiment 2 B stimuli are 6 letters and C stimuli are 3-4). For 

Experiment 1, the A and C stimuli were nonsense syllable words (e.g., Pkos and Rfut), one of the 

B stimuli was an accurate EE word (e.g., Alert) and the other two were real words not related to 

meditation (e.g., Bunch and Style).  

When beginning the experiment, the instructions for this task read “When this experiment 

begins, images will appear on the computer screen.  One image will appear at the upper middle 

of the screen, and three additional images will appear at the lower left, lower middle, and lower 

right of the screen.  Your task is to choose the correct image from among those in the lower 

portion of the screen.  In this experiment you will choose just one image on each trial.  To do 

this, simply click on whichever of the three lower images you believe to be correct.  During 

some parts of the experiment you will be given feedback after your selections and during other 

parts you won't receive any feedback.  However, there is always one correct answer.  The more 

accurate you are, the less time this experiment will take.  Please ask the experimenter if you have 

any questions.  When you are ready click continue." 

Task one, Phase 1(Training) 

Participants were trained in the first phase to select one B stimulus (either Bunch, Alert, 

Style) from the three comparison stimuli at the bottom of the screen when presented with the 

single sample A stimulus (either Gwe, Alx, Mks) at the top/middle. These sample-comparison 

pairs were presented pseudo-randomly in blocks of six until the participant met the 100% criteria 

for moving to the next phase. The correct response, because it was chosen arbitrarily by the 
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primary researcher and initially had no meaning for the participant, had to be learned over 

repeated trials with corrective feedback provided by the computer. Reinforcement was given 

after every trial in this training phase. In other words, participants saw and heard after each 

pairing whether their responses were correct or incorrect.  

Task 1, Phase 2 (Training)  

This phase was the same as phase one, except for the stimuli used. Instead of the B 

stimuli being used (i.e., Bunch, Alert, Style), C stimuli (i.e., Mnf, Qlc, Svl) were used in 

conjunction with A stimuli. As before, feedback was given for each trial and 100% accuracy was 

required to continue to the next phase. 

Task 1, Phase 3 (Mixed Training) 

This phase consisted of 12-trial blocks, presenting both B and C (2 trials of each stimulus 

presentation for B and C as comparison stimuli) in random order to be matched to the sample A 

stimuli. Feedback was given for responses and 100% accuracy was needed to continue to the 

next phase. 

Task 1, Phase 4 (Testing)  

At this point, participants were tested on derived equivalence (coordination) 

relationships, where they were required to select the C stimuli when presented with B stimuli, 

and vice versa (B-C and C-B). This phase consisted of 12 trials without any feedback during the 

testing phase. This phase concluded at the end of the 12 trials, regardless of accuracy. 

Participants were made aware they have completed the MTS Task 1 by the computer screen 

presenting “Done! Please let the experimenter know you are finished. Thank you.” 

Experimental MTS Task Two 
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The second experimental MTS task was the same as the first MTS task, except for the 

stimuli (i.e., all A stimuli were nonsense words and all of B and C stimuli were accurate EE 

words). These words were chosen based on the same method listed above and were chosen from 

the Handbook of Semantic Word Norms (Toglia & Battig, 1978), which can be found in 

Appendix A. All procedures and instructions were kept the same as MTS Task 1, with the 

exception of the testing phase completion screen that read “Please find the experimenter (Demo 

complete)." 
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CHAPTER 3 

RESULTS 

Preliminary Data Analysis 

 Data were first examined to ascertain whether all measures were completed in full. It 

was confirmed that four participants did not complete the study in its entirety. Thus, these 4 

participants were removed from all further data analysis. Next, descriptive statistics were 

examined to screen for missing data, as well as outliers. Thirteen individuals had missing data 

points, and Little’s MCAR test was used. No systematic missing data was found. Thus, these 

participants' data was left in the dataset.  

Next, tests for normality were run and no transformations were needed. Assumptions 

related to homogeneity of variance and homoscedasticity were met. It was determined that 

multicollinearity (i.e., correlations greater than .80; Tabachnick and Fidell, 2007) did not exist in 

this dataset. Examination of outliers through several means (SRESID, regressions, t-tests) 

revealed that is was unnecessary to remove them from the dataset. A total of 110 participants 

were eligible for further analyses.  

Before the hypothesized analyses were run, an ANOVA was used to examine whether 

there was a significant difference between groups for whether the participants used the 

rationale/instructions given (i.e., “Did you use the information given to you for your meditation 

practice?”). The assumption of HOV was not met for the question about whether participants 

used the rationale and instructions given; therefore, the Games-Howell post hoc analysis was 

used. The overall model was significant, F(2, 109) = 29.81;  p < .001, and the post hoc analysis 

demonstrated that significant differences existed between the control condition and the 

inaccurate condition (p <.001), and the control condition and the accurate condition (p < .001) – 
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showing that, overall, individuals in the control condition used their EE less than the other two 

conditions. No significant difference existed between the inaccurate condition and the accurate 

condition (p = .36). By condition, 3 of 35 (9%) participants in the control condition and 27 of 35 

(77%) participants in the inaccurate condition reported using the information given to them for 

their meditation practice. For the accurate condition, 23 of 37 (62%) participants reported using 

the given information in their meditation practice. This finding will be explored more in later 

analyses and the discussion. 

The participants were also asked a question related to their perception of the accuracy of 

the material presented (i.e. “Overall, I felt that the recording gave an accurate representation of 

meditation.”) on a scale from 1 (Strongly Disagree) to 5 (Strongly Agree). On the question about 

perceived accuracy of presented meditation material, the assumption of HOV was not met and 

therefore the Games-Howell post hoc analysis was conducted. The overall model was significant, 

F(2, 109) = 32.49,  p < .001). The post hoc analysis demonstrated that significant differences 

existed between the control condition and the inaccurate condition (p <.001), and the control 

condition and the accurate condition (p < .001).  

No significant difference existed between the inaccurate condition and the accurate 

condition (p = .77). By condition, 7 of 38 (18%) participants in the control condition and 28 of 

35 (80%) participants in the inaccurate condition agreed or strongly agreed that the recording 

provided gave an accurate representation of meditation. For the accurate condition, 25 of 37 

(68%) participants agreed or strongly agreed that the recording provided an accurate 

representation of meditation.  

Next, prior to hypothesis testing, it was necessary to look for pre-existing differences 

between groups in levels of mindfulness, psychological flexibility, religious/spiritual flexibility, 
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distress, and barriers to mindfulness. The only significant differences were in mindfulness 

variables. Given that trait mindfulness is the only stable characteristic, it was deemed a necessary 

covariate for all further analyses. See Table 4 for the ANOVAs exploring these relationships.  

In addition to this covariate, SRQ pre-MTS scores were analyzed as possible covariates. 

First, differences between pretest ratings were examined. ANOVAs were run to compare word 

ratings between groups. A Levene’s test was used to examine HOV for each question by group. 

Results revealed the assumption of HOV was violated for question one (avoidance) for Science, 

Prayer, and Air, question two (comfort) for Eating, and question three (meditation) and four 

(emotional reaction) for Air. Therefore, for post hoc analyses, the Games-Howell statistic was 

interpreted for these comparisons, while for the other comparisons, the Bonferroni test was used. 

 The first significant difference was seen between groups for Question 3 (meditation) for 

Alert, F(2, 109) = 4.95, p = .01. Examining the Bonferroni post hoc test revealed that the 

significant difference occurred between the control and inaccurate condition (p = .01), where 

participants in condition 2 (accurate meditation condition) were more likely to rate the word as 

more related to meditation than condition 1 (control condition).   

 The second significant difference was seen between groups for Question 4 (emotional 

reaction) for Air, F(2, 109) = 4.98, p = .01. Examining the Games-Howell post hoc test revealed 

that the significant difference occurred between the control and inaccurate condition (p = .01), 

where participants in the inaccurate condition were more likely to rate themselves as having 

more of an emotional reaction to the word than the control group. As such, these words were also 

used as covariates for the MTS primary analyses. 

Originally, it was proposed that if differences between groups existed for previous 

mindfulness experience and/or mindfulness misconceptions, an ANCOVA would be used in 
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place of an ANOVA to account for the difference in groups with respect to fluency scores on 

E1and E2. Group differences between previous mindfulness experience were not significant (p > 

.05). Given the nature of the experimental design, where some participants were given 

misconstrued information, it was decided that using misconceptions as a covariate might capture 

variance which was not unique to the participant, but a product of the EE. Therefore, 

misconceptions were not used as a covariate. 

Last, for Hypothesis 5, the question assessing whether an individual used the information 

provided was dummy coded (i.e., 0 meaning not using the EE and 1 meaning using the EE) to 

compare participants for each experiment. For Hypothesis 5a, the Select Case function was used 

in SPSS to select participants who reported using their EE during their meditation and perceived 

it to be accurate. 

Hypothesis Testing 

Hypothesis 1 

An analysis of variance (ANOVA) was used to examine if there were significant 

between-group differences in MTS performance on the familiarity task. As expected, no 

significant difference was found, F(1, 108) = .25, p = .781, and therefore this hypothesis was 

supported.  

Hypothesis 2: Experiment One 

Factorial (3Groups X 3Classes) Examination of MTS Performance  

Data were analyzed using three mixed-design factorial (3 EE conditions X 3 stimulus 

classes) ANCOVAs to examine differential class acquisition. This analysis would capture if 

participants in the three groups differentially form some stimulus classes more readily than other 

classes. The fixed factor was EE condition assignment, and the within-subject variable was 
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stimulus class. Two classes were nonsense words and non-meditation related words (i.e., Gwe, 

Bunch, Mnf & Mks, Style, Svl) and the other class was made up of two nonsense words and a 

meditation related word (Alx, Alert, Qlc). The covariates for each analysis were trait 

mindfulness, Alert Question 3 and Air Question 4. 

For the first analysis for E1 examining the first class (i.e., Gwe, Bunch, Mnf), the 

assumption of HOV was not violated, However, the Mauchly’s test indicated that the assumption 

of sphericity had been violated (χ2(2) = 10.40, p < .01), and therefore sphericity could not be 

assumed when interpreting within-subject effects. Therefore, the degrees of freedom were 

corrected using the Huynh-Feldt estimates of sphericity (ε = 0.97). Main effects of class 

formation fluency were significant, F(1.94, 198.28) = 3.05, p = .05, ηp 2 = .03. Condition was 

not significant, F(2, 102) = .90, p = .41, ηp = .02, and the interaction between class formation 

fluency and condition was not significant, F(3.82, 200.34) = .29, p = .88, ηp 2 = .01. 

Post hoc analyses revealed a significant difference in fluency was seen in participants 

(regardless of group) between phases matching A-B/B-A and phases matching B-C/C-B, F(1, 

105) = 3.83, p = .05, ηp 2 = .04. This significant difference was not seen between phases 

matching A-B/B-A and phases matching A-C/C-A, F(1, 105) = .01, p = .94, ηp 2 < .01. 

For the second analysis for E1 examining the second class (i.e., Alx, Alert, Qlc), the 

assumption of HOV was not violated. However, the Mauchly’s test indicated that the assumption 

of sphericity had been violated (χ2(2) > 6.91, p = .03), and therefore sphericity could not be 

assumed when interpreting within-subject effects. Therefore, the degrees of freedom were 

corrected using the Huynh-Feldt estimates of sphericity (ε = 1.00). Main effects of class 

formation fluency were significant, F(2, 204) = 10.17, p < .001, ηp 2 = 09. Condition was not 

significant, F(2, 105) = .64, p = .53, ηp = .01, and the interaction between class formation 
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fluency and condition was not significant, F(4, 204) = .97, p = .43, ηp 2 = .02. 

The second post hoc analyses for the second significant class effects demonstrated that a 

significant difference in fluency was also seen in participants (regardless of group) between 

phases matching A-B/B-A and phases matching B-C/C-B, F(1, 105) = 16.72, p < .01, ηp 2 = .14. 

This significant difference was also seen between phases matching A-B/B-A and phases 

matching A-C/C-A, F(1, 105) = 4.73, p = .03, ηp 2 = .04. 

For the third analysis for E1 examining the third class (i.e., Mks, Style, Svl), the 

assumption of HOV was not violated. However, the Mauchly’s test indicated that the assumption 

of sphericity had been violated (χ2(2) 6.66, p = .04), and therefore sphericity could not be 

assumed when interpreting within-subject effects. Therefore, the degrees of freedom were 

corrected using the Huynh-Feldt estimates of sphericity (ε = 1.00). Main effects of class 

formation fluency were not significant, F(2, 204) = 1.53, p = .22, ηp 2 = .02. Condition was not 

significant, F(2, 102) = 2.27, p = .10, ηp = .04, and the interaction between class formation 

fluency and condition was not significant, F(4, 204) = .97, p = .38, ηp 2 = .02. 

ANCOVAs for Test Phase Fluency (B-C/C-B) by Condition 

An ANCOVA was used for Experiment 1 to compare group fluency scores to see if a 

significant difference between conditions existed for stimuli B stimuli class formation (i.e., 

comparing Bunch, Alert, and Style to one another) using trait mindfulness and SRQ pretest scores 

as a covariate. It was determined that the assumption of HOV was not violated for any B stimuli, 

F(2, 105) < 1.21, p > .05. The analysis demonstrated no significant differences between groups 

(i.e., by condition) for B stimuli for E1, F(2, 102) = 1.97, p = .15, existed and therefore, no post 

hoc comparisons were run for groups differences. It was expected that there would be a 

significant difference between the accurate and inaccurate EE groups on the MTS task, with the 
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accurate EE group showing the highest fluency scores for B2/C2 class formation, and the 

inaccurate EE group showing the second highest scores for the class with the meditation word. 

This hypothesis was not supported.  

Hypothesis 2: Experiment Two 

Factorial (3Groups X 3Classes) Examination of MTS Performance.  

Again, data were analyzed using three mixed-design factorial (3 EE conditions X 3 

stimulus classes) ANCOVAs to examine fluency in forming classes related to recent learning 

experiences. The fixed factor was EE condition assignment, and the within-subject variable was 

stimulus class. One class was nonsense words and the other two classes were meditation related 

words The covariates for each analysis were trait mindfulness, Alert Question 3 and Air Question 

4.  

For the first analysis in E2 examining the first class the assumption of HOV was not 

violated, However, the Mauchly’s test indicated that the assumption of sphericity had been 

violated (χ2(2) = 22.26, p < .01), and therefore sphericity could not be assumed when 

interpreting within-subject effects. Therefore, the degrees of freedom were corrected using the 

Huynh-Feldt estimates of sphericity (ε = 0.88). Main effects of class formation fluency were not 

significant, F(1.78, 179.36) = .22, p = .78, ηp 2 < .02. Condition was not significant, F(2, 101) = 

1.13, p = .33, ηp = .02, and the interaction between class formation fluency and condition was 

not significant, F(3.55, 179.36) = .40, p = .767, ηp 2 = .01. 

For the second analysis for E2 examining the second class , the assumption of HOV was 

not violated. However, the Mauchly’s test indicated that the assumption of sphericity had been 

violated (χ2(2) = 6.23, p = .04), and therefore sphericity could not be assumed when interpreting 

within-subject effects. Therefore, the degrees of freedom were corrected using the Huynh-Feldt 



 

41 

estimates of sphericity (ε = 1.00). Main effects of class formation fluency were not significant, 

F(2, 200) = 1.10, p = .34, ηp 2 = .01. Condition was not significant, F(2, 100) = .57, p = .57, ηp 

= .01, and the interaction between class formation fluency and condition was not significant, F(4, 

200) = .06, p = .99, ηp 2 < .01. 

For the third analysis for E2 examining the third class, the assumption of HOV was not 

violated. However, the Mauchly’s test indicated that the assumption of sphericity had been 

violated (χ2(2) 12.45, p < .01), and therefore sphericity could not be assumed when interpreting 

within-subject effects. Therefore, the degrees of freedom were corrected using the Huynh-Feldt 

estimates of sphericity (ε = 0.95). Main effects of class formation fluency were not significant, 

F(1.91, 192.99) = 1.06, p = .35, ηp 2 = .01. Condition was not significant, F(2, 101) = 1.74, p = 

.18, ηp = .03, and the interaction between class formation fluency and condition was not 

significant, F(3.82, 192.99) = 1.14, p = .34, ηp 2 = .02. Given no significant findings were found, 

no post hoc analyses were performed. 

ANCOVAs for Test Phase Fluency (B-C/C-B) by Condition 

An ANCOVA was used for Experiment 2 to compare group fluency scores to see if a 

significant difference between conditions existed for stimuli B stimuli class formation (i.e., 

comparing Eating, Science, and Prayer to one another) using trait mindfulness and SRQ pretest 

scores as a covariate. It was determined that the assumption of HOV was not violated for any B 

stimuli, F(2, 103) < .42, p > .05. The analysis demonstrated no significant differences between 

groups (i.e., by condition) for B stimuli for E1, F(2, 102) = .42, p = .65, existed and therefore, no 

post hoc comparisons were run for groups differences. It was expected that there would be a 

significant difference between the accurate and inaccurate EE groups on the MTS task, with the 

accurate EE group would show the highest fluency scores for B/C class formation, and the 
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inaccurate EE group would show the second highest scores for the class with the meditation 

word. This hypothesis was not supported.  

Hypothesis 3 

A multiple regression analysis was used to examine whether trait mindfulness, measures 

of flexibility, and psychological distress predict fluency scores on the MTS task for E1 and E2. 

All measures met the assumption of HOV, and therefore a Bonferroni post hoc test was used for 

all individual comparisons. For E1, the overall model was insignificant, F(4, 108) = 1.58, p = 

.19. For E2, the overall model was insignificant (F(4, 108) = 1.58, p = .19). When reviewing 

individual measures for this analysis, no measures significantly predicted performance on E2.  

Hypothesis 4 

 Qualitative responses from the misconception data were coded by raters. Given the 

categorical nature of these two variables, the proposed multiple regression analysis were not 

used, and instead ANCOVAs with trait mindfulness as a covariate were used to examine whether 

previous mindfulness experience and/or misconceptions predicted fluency scores on the MTS 

task for E1 and E2. For E1, the overall model for misconceptions was insignificant, F(2, 108) = 

.04, p = .83, and the overall model for previous mindfulness experience was also insignificant, 

F(2, 108) = .46; p = .50 . For E2, the overall model for misconceptions was insignificant, F(2, 

108) = .04, p = .82, and the overall model for previous mindfulness experience was also 

insignificant, F(2, 108) = .46; p = .49.  

Hypothesis 5 

For hypothesis 5, a simple regression analysis was used for both experiments to examine 

whether adherence to EE significantly predicted performance on the experimental MTS task. The 

predictor variable was adherence scores on the EE, and the outcome variable was MTS fluency 
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scores, with only the experimental conditions selected for the rest of these analyses in hypothesis 

5 and 5a. For E1, the overall model was insignificant, F (1, 71) = 1.02, p = .32, demonstrating no 

relationship between using the rationale and performance on E1. For E2, the overall model was 

statistically insignificant, F(1, 71) = .00, p = .99, demonstrating no relationship between using 

the rationale and performance on E2. 

Perception of accuracy was also used to predict performance on E1 and E2. A simple 

regression was also used for this analysis. For E1, the overall model was not significant (β = -

.02; t(108) = -.21; p = .83). For E2, the overall model was not significant (β = -.17; t(108) = -.01; 

p = .99).  

Hypothesis 5a 

 For these analyses, group assignment of those who adhered to the EE did not 

significantly predict any outcome variables (i.e., TMS, SMS, helpfulness, or value scores). For 

the TMS, group assignment for adhering participants was not significant (β = -.18, t(52) = -1.28, 

p = .21). For the SMS, group assignment for adhering participants was not significant (β = -.14, 

t(52) = -.88, p = .42). For the helpfulness score, group assignment for adhering participants was 

not significant (β = .18, t(52) = -1.30, p = .20). For the value score, group assignment for 

adhering participants was not significant (β = -.04, t(52) = -.28, p = .78). 

For these analyses, group assignment of those who perceived accuracy of the EE did not 

significantly predict any outcome variables (i.e., TMS, SMS, helpfulness, or value scores). 

Group assignment was not predictive of TMS scores (β = .13, t(52) = .956, p = .34), SMS scores 

(β = .19, t(52) = 1.49, p = .14), helpfulness scores (β = .15, t(52) = 1.20, p = .24), or value scores 

on MTS fluency for either E1 or E2 (β = .02, t(52) = .20, p = .84).  
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Exploratory Analyses 

Transformation of stimulus function was examined by the SRQ change scores to see if 

meditation related stimuli took of any new functions for participants. Next, different variables, 

such as total and subscale scores, as well as demographic variables, were used to explore novel 

relationships to other measures (e.g., religious flexibility, education level).  

Transformation of Stimulus Function (TSF) 

When examining the TSF for meditation related words, the SRQ asks four questions 

related to the stimulus being presented. These questions relate to 1) the participants’ needs to 

avoid the word, 2) how comfortable/ uncomfortable the emotional reaction is to the word, 3) how 

related the word is to meditation, and 4) how strong the emotional reaction to the word is for the 

participant. To see transformation of stimulus function, change (i.e., gain) scores were calculated 

for the participants (i.e., pretest rating subtracted from posttest rating). As mentioned earlier, the 

pretest stimuli Alert Question 3 and Air Question 4 were used as covariates, along with trait 

mindfulness. 

Change Scores for TSF 

To calculate change scores, SRQ pretest responses were subtracted from posttest 

responses to give a total change score for each question for each participant. Change scores were 

then analyzed by ANOVAs to compare group differences in change scores for arbitrary and 

nonarbitrary words (i.e., all stimuli). Prior to conducting these ANCOVAs, five outliers were 

removed. Alert Question 3, Air Question 4, and trait mindfulness were used as covariates and 

simple contrasts were used for group comparisons. 

For the nonarbitrary words, condition did not significantly predict TSF change scores for 

any words. Therefore, no simple contrasts were used to compare group differences. For arbitrary 
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words, the overall group comparison model for Question 3 (meditation related question) was 

significant, F (2, 108) = 4.68 , p < .01, 𝜂𝑝
2 = .08. Post hoc contrasts for the first model revealed 

significant differences between the control condition and the accurate condition, and the 

inaccurate condition and the accurate condition, with the accurate condition (M = 2.29) showing 

a stronger TSF for WTU being related to meditation after being presented the EE than the control 

group (M = 1.09) or the inaccurate group (M = .63). Condition was not predictive of any other 

arbitrary SRQ change scores. 

Perceptions and Practice of Mindfulness 

Analyses between different measurement variables as related to correct and incorrect 

perceptions of mindfulness and practice of meditation were considered essential for this project. 

As mentioned previously, it was thought that individuals who were in the inaccurate EE would 

be more likely than those in the accurate EE group to hold misconceptions after completing their 

EE. To test this hypothesis, three independent raters from the UNT Contextual Psychology 

Group created ratings based on the first question of the QMS (i.e., “What is meditation?”). All 

participants were given scores of either accurate or inaccurate by the coders, who based their 

ratings on understanding of the research and theory of mindfulness meditation as it related to this 

project. The lead investigator was blind to raters’ assignments, and a final rating of majority 

coding (2/3 decision) was entered into the dataset. The intraclass correlation coefficient for this 

coding suggested good to excellent reliability (k = .89).  

The percentage of participants who held misconceptions about meditation was 77.3% (n 

= 85). When looking at misconceptions by condition, there was a significant difference between 

groups, F(2, 109) = 8.17, p < .001). Reviewing the Levene’s test for HOV, it was shown that 

there was not equal variance between groups (p < .001); therefore, the Games-Howell post hoc 
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test was used to examine where the differences were between groups. Specifically, there were 

two statistically significant differences between groups. The control condition had significantly 

fewer inaccurate answers for the first QMS question (p = .02) than the inaccurate condition. 

There was not a significant difference between the control condition and the accurate condition. 

Further, the inaccurate group had significantly more mindfulness meditation misconceptions than 

the accurate condition (p <.001).  

Overall, 34 of 35 (97%) participants in the inaccurate condition responded with 

misconceptions while only 22 of 37 (59%) responded to the accurate condition with 

misconceptions. Without any information on meditation, the control condition had 29 of 38 

(76%) participants respond with misconceptions.  

Previous mindfulness experience did not significantly predict whether or not a participant 

had misconceptions about meditation (F = .05; p = .48). Further, an independent samples t-test 

was conducted between the inaccurate (2) and accurate (3) conditions and confirmed there was 

not a significant difference between these two groups on either the TMS (t(70) = .01, p = .991) 

nor on the SMS (t(70) = -.68, p = .49).  

 Finally, there were no significant differences between the two experimental conditions 

for perceived accuracy of their respective EE (t(70) = .69, p = .49), the value of the recording to 

their EE (t(59) = .05, p = .98), how helpful the recording was (t(70) = -.96, p = .34), whether or 

not they used the audio recording in their practice (t(69) = -1.38, p = .17), or their perceived 

understanding of mindfulness meditation (t(70) = 1.22, p = .23). 
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DISCUSSION 

The purpose of this study was to examine how individuals acquire mindfulness 

meditation material in a way that is both meaningful and useful to their practice. Mindfulness is 

increasingly ubiquitous in popular culture (Kabat-Zinn, 2014; Singh, 2014), as well as in 

therapeutic modalities and psychological research (see Orsillo, Danitz, & Roemer, 2016). For 

this reason, the present study sought to explore the impact of misconceptions on the acquisition 

of mindfulness skills. Specifically, how an accurate or inaccurate rationale and meditation (EE) 

either interfered with or facilitated the learning of these skills was examined. For this, the MTS 

paradigm (Madrigal-Bauguss, 2010; Murrell et al., 2009; Wilson, 1998) was used to objectively 

measure relational learning of the EE. 

Prior to the examination of the primary hypothesis, a significant limitation must be 

addressed with regard to the stimuli which were selected and implemented in the EEs. As 

mentioned above, meditation stimuli were attempted to be selected based on several factors 

related to word norms (Toglia, 1978). With these careful considerations, the intention was to 

strictly implement these words which were related to an accurate meditation practice into the 

accurate EE. However, after data was collected, it was witnessed by the primary researcher that 

some words or root words which were selected appeared in both the accurate and inaccurate EEs. 

These words included Science (as in scientist) and Time. Although this is not thought to 

significantly affect the results of this study, this limitation must still be considered when 

interpreting the results. 

CHAPTER 4
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Preliminary analyses, in this study, are those performed to examine group differences 

prior to main hypotheses. Additional exploratory analyses were based on previous findings, 

theoretically plausible relationships between variables, and scientific curiosity more broadly. In 

contrast to the proposed hypotheses, preliminary and exploratory analyses revealed several 

significant findings. 

First, participants assigned to the control group demonstrated significantly less trait 

mindfulness prior to the study than those assigned to the inaccurate rationale, and for such 

reasons, the MAAS was used as a covariate for all analyses. Participants were randomly assigned 

to different groups, and this measure was administered prior to any experimental manipulation. It 

is therefore impossible to attribute these findings to condition assignment. Conceivably, such 

difference could have affected the proposed hypotheses for this study, but it is unlikely given that 

this variable was used as a covariate and controlled for statistically in all analyses. 

Significant group differences existed for use of the EE and perception of accuracy, with 

the control condition reporting the least use of their EE. In depth theorizing of this finding would 

be extraneous due to the very nature of the control condition being about baseball material and 

not mindfulness meditation. This finding suggests that our participants were able to discriminate 

between meditation-related material (conditions 2 and 3) and unrelated material (condition 1). 

Still, insignificant findings also contributed to the overall understanding of the results. 

For example, there was no significant difference between the inaccurate and accurate conditions 

for the use of their respective EEs. In fact, the inaccurate group reported using their EE more (27 

of 35 or 77%) than the accurate condition (23 of 37 or 62%) during the exercise. Also, no 

significant difference between the inaccurate and accurate conditions for perception of accuracy 

Preliminary Analyses
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for the EE existed. Moreover, by incidence, the perceived accuracy was higher for the inaccurate 

group (28 of 35 or 80%) than the accurate condition (25 of 37 or 68%; hypothesis 5 preliminary 

analyses). Considering “preexisting biases” (Stanovich, 2013), these results - while 

nonsignificant - demonstrate that simply changing the elements in a rationale can influence 

behavior.  These findings are consistent with Kanter et al., (2004), where their rationales were 

influential for clients and their perception of the therapeutic process, especially when true or 

credible information is presented without other competing alternatives. 

The primary variable of interest was the impact of distinct mindfulness EEs on indirect, 

relational learning. Valid assessment of mindfulness is a well-known challenge. Many 

mindfulness researchers are advocating for more diverse and empirically supported methods of 

measuring mindfulness meditation (e.g., Baer et al., 2006; Grossman, 2008; Solloway & Fisher, 

2007; Sauer et al., 2013); thus, this study endeavored to examine whether the MTS paradigm 

might fit the needs of this research. 

No differences by condition were found on the familiarity task (hypothesis 1), which is 

consistent with decades of research examining MTS and stimulus equivalence (See Sidman, 

1971, 2000 and Steele & Hayes, 1991).Few significant covariates were found (the MAAS, 

question three for Alert, and Question 4 for Air were significant covariates). It was hypothesized 

that participants presented with the accurate EE would demonstrate the highest fluency scores for 

E1 and E2 meditation words (differential facilitation; hypothesis 2).  Trait mindfulness, 

psychological flexibility and religious/spiritual flexibility, as well as previous mindfulness 

experience were expected to predict higher fluency scores (regardless of group assignment) for 

these stimuli, and psychological distress and mindfulness misconceptions (regardless of group 

Primary Hypotheses
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assignment) were expected to be negative predictors of MTS performance (previous learning 

history; hypothesis 3 & 4).  Finally, it was hypothesized that adherence to the EE would 

differentially predict fluency scores dependent on group membership (teaching influencing 

learning; hypothesis 5). Discussion of these hypotheses in light of results follows. 

First, as is consistent with other basic MTS and learning research (e.g., Sidman, 1982), 

participants in all three groups demonstrated significantly more fluency during the training 

phases verses the testing phases for the first two classes (Gwe, Bunch, Mnf & Alx, Alert, Qlc). 

However, a lack of significant differences between groups for testing phases leads to mixed 

conclusions. There were no between group differences in differential facilitation for meditation 

related stimuli in either experiment when controlling for covariates.  These findings are 

inconsistent with the proposed hypotheses and previous research (Murrell et al., 2009; Wilson, 

1998). 

At first glance, it appears the use of the MTS paradigm to study the acquisition of 

mindfulness meditation materials is inadequate. This may be true. There could also be three 

potential experimental factors that contributed to the lack of significant findings. First, is the 

limitation of stimuli that, in error, overlapped between the inaccurate and accurate conditions. As 

previously noted, one of the words used was not an exact replicate (only a similar word with the 

same root – scientific/science). The second word that appeared in both conditions was the word 

time, and that is a common word, used across multiple contexts. For these two reasons, although 

it is possible for the results to be affected by the word choice, it is not deemed likely. Second, the 

salience of the mindfulness meditation in the MTS task could have been weak. Third, given the 

high criterion for passing each training phase, variability may have been washed out. These two 

possibilities will be discussed further. 
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With regard to salience there are a few factors relevant to apparent lack of learning. The 

stimuli included may not have been particularly meaningful for the participants. In other studies 

using the MTS paradigm, participants had an existing and long-standing learning history with 

MTS stimuli that made them more salient. For example, in the Plaud et al. (1998) study, 

participants had a fear of snakes, and therefore responded in a manner consistent with their 

learning history. In Wilson’s (1998) study, alcoholics were used as participants, and again they 

responded consistently with their disposition. In Murrell et al. (2009), distressed mothers 

demonstrated the highest latency and lowest accuracy for derived relations of negative child 

behavior and positive parenting words. When compared to nondistressed mothers and students 

who were not mothers, they displayed more rigid MTS responding when required to match 

personally meaningful words like tantrum and nurture. And, in Madrigal-Bauguss’ (2010) study, 

participants who were cancer patients – and who were interacting with very personal and 

relevant contextual variables - evidenced differences in fluency than those who did not have 

cancer. In this study, there were no significant differences between groups (other than what was 

noted as a covariate; i.e., Question 3 for Alert) for emotional valence of the MTS stimuli – which 

is inconsistent with previously listed studies which had significant variation between groups on 

emotional valence of stimuli.  In addition, the overall valence scores as rated by participants was 

quite low (M, SD, and Range for these valence scores can be seen in Table 5). The highest mean 

was a 2.55 out of a possible 9. Alternatively, stimuli could have been meaningful, but the MTS 

task may not have been sensitive enough to pick up on an experimental manipulation that 

occurred immediately in the context of learning. 

Further, participants were required reach 100% accuracy in each phase of training before 

reaching the testing phase of the MTS task – meaning that individuals would be trained 
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extensively until they demonstrated perfect acquisition of the relations between all directly 

trained trial stimuli. It is possible that this high benchmark for accuracy, while consistent with 

prior research and seen as a gold standard, may result in restricted variability, especially in 

college samples who are generally intelligent and widely comfortable with technology. These 

issues are seen and noted in other studies using the MTS task in this way with college students 

(e.g., college student sample in Madrigal-Bauguss, 2010; O’Brien, 2008). In this study, average 

accuracies on test trials were consistently high (> 82%), regardless of the stimuli being tested, 

which might suggest limited variability in MTS responding. 

The time-limited nature of the rationale and guided meditation may not have been strong 

enough in inducing significant differences between conditions – therefore, not producing the 

expected significant differences between conditions on the MTS task. For example, completing 

the MTS task for extra credit and the expectations that come with an academic setting may have 

been more influential than a 15 minute EE due to the longer standing and more strongly 

conditioned behavioral response of achievement in an academic setting. Still, scripts used in this 

study were similar to other analogue studies which produced experimental changes as a function 

of using scripts (e.g., Boals & Murrell, 2016; Madrigal-Bauguss, 2010); and, in fact, the EEs 

were successful in producing differences between conditions – just not as measured by the MTS 

task.   

Overall, MTS fluency as the outcome variable was not impacted by the accuracy of the 

EE or individual trait differences. Still, several directions may be examined for the use of the 

MTS paradigm as a means of measuring mindfulness meditation material. For one, using 

different stimuli for the MTS task may have an effect on fluency outcome. It is possible that if 

participant were able to choose their own stimuli related that this might have influenced the 



 

53 

results of this study due to their personal relevance. Also conceivable, if participants were given 

misconceptions directly related to therapy content, different results related to relational learning 

through the MTS may have occurred. In essence, different stimuli may have changed the way 

some of the participants related to their EE and subsequently performed on their MTS task. 

Context likely plays stronger role in facilitating or interfering with learning (e.g., Dispositional 

traits, emotional relevance; Adcock et al., 2011; Murrell et al., 2009 Wilson, 1998), compared to 

potentially less personally relevant information, like mindfulness meditation material. In other 

words, learning histories that are more personally relevant will likely contribute more to the act 

of learning.  

It is conceivable that if this project was able to recruit, or at least discriminate accurately 

after recruitment, those individuals with a strong, long-standing mindfulness learning history 

(both accurate and inaccurate), that the MTS paradigm might have sensitively picked up on 

group differences on class formation fluency. Alternatively, if these same participants would 

have had more personally relevant meditation stimuli, the effects may have been larger.    

Although no previous research has been conducted on the effect of trait mindfulness and 

MTS fluency specifically, the current findings are inconsistent with previous research on 

mindfulness and its relation to other cognitive and learning tasks. In a study examining how 

mindfulness exercises enhance encoding of novel semantic information, Bonamo et al. (2015) 

found that individuals who partook in a 20 or 45-minute body scan meditation recalled 

significantly more words than the control group (Bonamo et al, 2015). Furthermore, their 

research found that when controlling for psychological distress, attention problems, and trait 

mindfulness, the 20-minute meditation group had significantly higher levels of state mindfulness 

compared to the control and 45-minute group (Bonamo et al., 2015). Although clear limitations 
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were evident (e.g., the use of only female participants and a single exposure to a mindfulness 

practice), these findings suggest that a brief mindfulness exercise can affect learning. Our 

research findings and findings of other contemporary research do not support this notion 

(Johnson et al., 2013) 

Stillman et al.  (2014) explored how mindfulness relates to implicit sequence learning. 

Implicit sequence learning is the process where people learn complex regularities occurring in 

sequences of events without any explicit intention to learn them or subsequent awareness of what 

has been learned. Stillman et al.’s (2014) research suggests that frontal cortical control processes 

(e.g., mindfulness) may impair this sequence learning and actually reduce implicit learning 

(Stillman, Feldman, Wambach, Howard, & Howard; 2014). Although compelling, limitations of 

measurement (i.e., self-reported trait mindfulness; fMRI) and sample size were apparent. 

Parallels can be drawn between implicit sequence learning and indirect learning, but very little 

research exists on the comparison of the two theories. It is possible that this research focuses 

much less on learning as a function of relational responding than it does on cognitive or 

neuropsychological components of learning and their relation to trait mindfulness.   

The present study did not find that religious/spiritual flexibility significantly predicted 

higher fluency scores. This lack of significance is inconsistent with a number of studies citing 

different forms of rigid responding as related to performance on the MTS task (Adcock et al., 

2011; Madrigal-Bauguss, 2010; Murrell et al., 2009, Watt et al., 1991; Wilson, 1998; Carlson, 

1994). Psychological flexibility (which encompasses religious and spiritual flexibility) is central 

to ACT and posited as a fundamental aspect of health (Kashdan & Rottenberg, 2010; see Zettle, 

Hayes, Barnes-Holmes, & Biglin, 2016). Psychological flexibility has also recently been 

associated with emotional well-being and self-compassion (Marshall  & Brockman, 2016). 
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Furthermore, psychological inflexibility or rigidity can negatively impact individuals and 

ultimately narrow behavioral repertoires (Wilson & Murrell, 2004). It is possible that 

psychological and religious flexibility are less related to immediate class acquisition in an MTS 

paradigm than previously thought with the consideration of an immediately manipulated 

experimental variables. Ultimately, this would imply that promoting psychological flexibility in 

therapy might be less influential in client learning. However, the lack of a significant relationship 

in this case may be more indicative of the idiosyncrasies in this study, and not of the utility of 

flexibility as a therapeutic tool in relational responding.  

Previous mindfulness experience and mindfulness misconceptions did not significantly 

predict MTS fluency scores for meditation stimuli in either E1 or E2 (hypothesis 4), and 

adherence did not significantly predict MTS fluency scores (hypothesis 5 and 5a). Although no 

research to the author’s knowledge has examined how mindfulness misconceptions broadly 

affect relational learning. 

Context is a powerful and inseparable part of human behavior, and treatment 

expectancies can affect therapeutic alliance and outcome of treatment and clinical research 

(Joyce & Piper, 1998). For example, Kanter et al. (2002) demonstrated that demand 

characteristics play a powerful role in learning and understanding information. Learning histories 

are powerful in influencing the interference or facilitation of relational responding broadly (e.g., 

Murrell et al., 2009; Wilson, 1998). Still, these findings strengthen the idea that learning histories 

are fluid and changeable – even in an experimental setting (Kanter et al., 2004). Although most 

hypotheses were not supported by the results of the MTS task, significant group differences were 

found in qualitative data through exploratory analyses.  
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Coding of Qualitative Misconceptions by Group 

Misconceptions can interfere with learning. Specifically, commonsense beliefs about 

scientific information can limit understanding, and “preexisting biases” about psychology are 

especially hard to overcome due to emotionally supported beliefs about human behavior 

(Lassonde, Kendeou, & O’Brien, 2016; Lilienfeld, 2012, Stanovich, 2013). Beliefs about the 

benefits of mindfulness meditation tend to have this emotional component tied to mental health 

and wellbeing (Lester, 2015), which can become inseparable from these biases and expectations. 

In this study, it was seen that misconceptions of mindfulness meditation are ubiquitous in our 

culture (77% of the overall sample held misconceptions). Therefore, this is a widespread issue. 

There was also a statistically significant difference between conditions for the prevalence 

of mindfulness misconceptions, with the control condition and accurate condition showing 

significantly fewer misconceptions about mindfulness than the inaccurate group. There was no 

significant difference between the control condition and the accurate condition. This finding is 

consistent with previous research by the author which highlights the prevalence of mindfulness 

misconceptions, even if previous mindfulness experience was reported (Lester, 2015). These 

results suggest that individuals can learn significantly more misconceptions even from a brief, 

15-minute intervention. Beyond this, previous mindfulness experience did not have a significant 

effect on whether misconceptions existed for participants. This finding suggests that the 

conditions' respective EEs affected the prevalence of participants’ misconceptions. These 

findings must be considered when implementing mindfulness meditation in a therapeutic context. 

Further, there was evidence that the teaching of mindfulness can lead to misconceptions 

and further influence learning. After the EEs, the misconceptions held differed by groups, 

Explorary Analyses
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according to expert raters. There was a reported 76% of the control group stating 

misconceptions, as compared to only 59% of the accurate condition and 97% of the inaccurate 

condition. This finding highlights it is important to consider that participants who have previous 

mindfulness experiences and ideas (some accurate and some inaccurate) must be addressed 

before engaging in these practices in treatment (Dunkley & Stanton, 2014). It also highlights 

how easily wrong information can be learned. 

Transformation of Stimulus Function (TSF) 

One way that information is learned so quickly is through transformation of function. 

Before discussion of TSF in this study, a key limitation needs to be addressed. The way the SRQ 

was given to the participants was that the primary researcher administered only the stimuli to the 

task which was being presented at that time. For example, if E1 was being presented to the 

participants, then only the stimuli for E1 were given on the SRQ before and after the MTS task. 

This is inconsistent with other TSF research which presents all stimuli before and after the MTS 

task in the SRQ. This demonstrates the TSF over time throughout the experiment, as opposed to 

directly before and after the relevant experimental task. Pragmatically, presenting it in the 

manner it was in this study cut down on time spent completing 6 lengthy SRQ measures; 

however, this was not intentional and was an oversight by the primary researcher. This limitation 

must be considered when interpreting the results of TSF data. 

Change scores were examined for pre to posttest MTS task to demonstrate the TSF for 

non-arbitrary and arbitrary words. The main question of interest for these analyses was whether 

stimuli took on new functions related to meditation (question 3; meditation). Overall, non-

arbitrary stimuli had no between group differences for change scores. Given that non-arbitrary 

words have their own stimulus function related to an individual’s previous learning history, this 
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is expected. Arbitrary stimuli, on the other hand, are hypothesized to have no meaning before the 

EE and MTS and take on the meanings of the words with which they are paired. After the EE 

and MTS, groups differed significantly on ratings of the nonsense word WTU (which is in the 

class with Prayer and Air). The significant difference was witnessed between both the control 

group and the accurate group and the inaccurate and accurate group, with the accurate group 

showing the greatest TSF for WTU being related to meditation after being presented the EE. 

In some ways, this finding is an anomaly for this experiment given it was the only 

significant finding for TSF consistent with the proposed hypothesis. However, this finding does 

lend support to the hypothesis that the accurate rationale was effective in transferring the 

stimulus function of the arbitrary stimulus WTU to it being related to the meditation related 

words (Prayer and Air). Arbitrarily applicable relational responding is a key feature of RFT 

research, and this finding is consistent with previous research which demonstrates that an 

individual’s context can contribute to their framing of personally relevant material (e.g., Murrell 

et al., 2009; Wilson, 1998). It must be considered that all TSF findings were examined, and that 

this significant finding could exist by chance of running several tests, and therefore this finding 

must be interpreted with caution. 

Analyses by Self-Reported Variables 

Given the prevalence of mindfulness meditation misconceptions, the author was 

interested in exploring the difference between the inaccurate condition and the accurate condition 

on state mindfulness measures after being presented their respective EEs. There were no 

significant differences between the two groups on measures of state mindfulness. One 

explanation for this may be that participants with only brief training in mindfulness may depend 

on demand characteristics when responding to measures due to their limited ability to monitor 
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their mental process of internal attention (Davidson & Kaszniak, 2015). There was also no 

significant difference between the accurate and inaccurate conditions for perceived accuracy of 

their EEs, how valuable they found their EEs for their practice, whether or not they used their EE 

for their practice, or their perceived understanding of mindfulness meditation after their 

respective EEs. These findings are supported by this project’s theory of misconceptions and the 

ongoing conversations by multiple researchers’ concerning accurately disseminating and 

measuring mindfulness and mindfulness meditation accurately and appropriately (Baer, 2006; 

David, 2014a; David, 2014b; Gardner, Moore, & Marks, 2014; Singh, 2014).  

The variable of age may play a nuanced part in the perceived accuracy of the EEs. 

Delmonte (1981) found through his research on expectations of transcendental meditation that 

younger individuals had higher levels of suggestibility, which resulted in increasing scores of 

expectations after the meditation talks. Since this is a college sample with a mean age of 

approximately 20, and with limited mindfulness experience/exposure, it is possible our 

participants in this study were more suggestable as well to their EE (either accurate or 

inaccurate). Considering a lot of other mindfulness research utilizes college student samples, 

careful consideration must be paid to the factor of age and suggestibility of mindfulness. 

Two models which were significant were the MRSF and the DMPI, with openness 

positively predicting religious/spiritual flexibility, and tolerance and mindfulness understanding 

negatively predicted barriers to practice. These two findings are consistent with research 

demonstrating that flexibility is associated with positive attributes (see Hayes et al., 1999; 

Kashdan & Rottenberg 2010). Secondly, both tolerance and perceptions of understanding 

mindfulness may serve as clinical prescreening measures before engaging an individual in a 
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mindfulness meditation exercise. These kinds of questions may save the clinician time and 

resources when approaching new topic areas and ideas in treatment. 

Overall, the DMPI was significantly related to previous mindfulness experiences, with 

previous mindfulness experience significantly relating to lower perceived barriers. This finding 

indicates that even though there are some issues with common perceptions of mindfulness 

practices, when an individual has a previous experience with mindfulness meditation, they are 

more likely to report a better understanding of it. In many ways, this is a positive prognosis for 

the state and use of mindfulness meditation in a therapeutic modality. If an individual is new to 

therapy, and they are reintroduced to mindfulness in an accurate and thorough way, previous 

mindfulness experience is predictive of lower perceived barriers to this practice in the future. 

Also, perceived understanding of mindfulness meditation was significantly related to previous 

mindfulness experiences. 

Apart from the noted limitations for both the stimuli and SRQ survey, several limitations 

should be noted when considering the results of this study.  One limitation is that the EEs were 

time-limited and cross-sectional. This means that conclusions made from this study are limited to 

the effect this experimental manipulation had on participants at one point-in-time. 

Another limitation has to do with the actual apparatus of the familiarity task. The 

computer program lacked basic programming capabilities which allowed for the participant to 

link their failure to learn with their performance. When the participant did not meet the perfect 

score criterion of 100% correct for the familiarity task, the program would crash to let the 

researcher know the participant had failed. Although the researchers were made aware of this, 

the participant may have seen this as an experimental issue or possibly just a glitch in the 

Limitations and Future Directions
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software. The participants were not informed that the software crashing was caused by their 

behavior. This limitation might have kept the participant from receiving direct feedback to their 

failure to improve their learning. Still, informing the participant early on in the experiment that 

they are “doing something wrong” may have been equally, or even more, undesirable. This stern 

correction could have affected participants’ self-efficacy or future performance on the MTS 

tasks. 

Besides the typical demographics that come with a college sample (e.g., age, gender, 

education level), this study also had a majority of participants who identified as Christian.  

Future research may consider broadening their respective samples demographic scope, with 

special considerations to understanding how these misconceptions are in other diverse samples. 

One of the benefits of this study was the innocuous use of deception when delivering the 

EEs. By presenting two believable meditation scripts, this research was able to overcome some 

of the issues in research surrounding the use of waitlist control groups and demographically 

matched samples of meditators and non-meditators (Davidson & Kaszniak, 2015). This allowed 

for comparisons between groups where the effect of the EE could be seen clearly on certain 

measurement variables. 

Davidson and Kaszniak (2015) stated “As different varieties of mindfulness-based 

practices enter the mainstream of our modern culture, scientists are being called upon to provide 

the measures of mindfulness.” Relatedly, this study explored the use of an MTS task for 

measuring the learning of such skills. Although most findings regarding this measurement 

paradigm were insignificant, there was still an inherent scientific value to the exploration of new 

measurement and experimental methods. Given that this method of measurement was used for 

Conclusions
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the acquisition of mindfulness meditation material, either improvements on this method or new 

avenues of research can be explored. 

With so much variation amongst mindfulness-based practices, an important consideration 

for future research of mindfulness meditation is clearly delineating the kind of training/practice 

that was implemented in the research or treatment (Davidson & Kaszniak, 2015; Goyal et al., 

2014). In many cases, the tagline in both research and popular culture is one of a panacea, with 

little consideration for the differences in training, practice, implementation, and research 

methods. For this practice to have the kind of clinical utility it promotes, then proper 

dissemination with regard to these factors is needed. 

Understanding how conceptual differences within psychological science affect and 

contribute to the broader understanding of mindfulness is needed in future research examining 

mindfulness (Grossman, 2008). In many ways, our research demonstrated that there is an 

apparent, and possibly systemic, issue with regard to how these conceptual (or in many cases, 

“misconceptional”) differences contribute to the overall understanding of mindfulness 

meditation. These considerations are essential for research and treatment using mindfulness. 

Although there are noted issues with mindfulness measurement (Grossman, 2008), the 

scientific community might do better in not assigning more meaning to results than is understood 

with regard to mindfulness. Although certain behavioral measures hold promise (e.g., breath 

counting), these methods may have a tendency to attribute certain cognitive processes (such as 

attention or memory) to mindfulness meditation and draw direct lines between the two or using 

terms synonymously. If we are working from a general understanding of mindfulness in science 

(granted, operational definitions are scientific agreement are lacking), then we know that 
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mindfulness is so much more than these factors and our research should reflect this beautifully 

complex psychological process.  

Mindfulness is one of the fastest growing areas in psychological research (Shonin, Van 

Gordon, & Griffiths, 2015), and the manner in which this information is disseminated may 

decrease reliance on popular media and ultimately increase the positive outcomes of practice. 

Careful attention must then be paid to the incredible power that scientific information, popular 

media, and therapeutic interventions can have on an individuals’ understanding. Indeed, with 

great power comes great responsibility (Lee & Ditko, 1962). 

Many facets of how individuals learn mindfulness meditation material are still unknown 

from the present study. Although clear between group differences were seen in the qualitative 

data with the manifestation of misconceptions and other variables related to mindfulness, how 

the material was learned is still not well understood. Future research might benefit from a more 

direct approach to learning – specifically using direct learning assessment tools which tap into 

how individuals acquire information about mindfulness after being taught (e.g., comprehension 

testing). 

Indubitably, mindfulness meditation has stood the test of time, and still, there are noted 

qualms with the ubiquitousness of it (e.g., Harrington & Dunne, 2015). Practitioners of this 

deeply human practice have witnessed personal benefits of open self-reflection and discovery 

which are beyond the scope of how self-report measures, or biological methods, can amount in 

numbers or brain regions. Moreover, the responsible and thoughtful use of mindfulness in a 

therapeutic context brings its own benefits to individuals’ who suffer. As the popularization of 

mindfulness in our culture continues, we must remain true to the roots of such practices so that 

western science does not divorce and fragment vital parts of this practice. We must take a 
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mindful step back, and endeavor to ask the questions which will lead to more understanding of 

the process and acquisition of mindfulness, and not just the outcomes. In this way we might 

come to understanding just what it is we are influencing.  In the words of Paul Grossman (2008), 

“The qualities of careful attention, patience, openness, curiosity, and beginner’s mind are often 

seen as central to the cultivation of mindfulness. Perhaps similar qualities can also serve us in 

our pursuits to bridge paradigms.” 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1 

Characteristics of Sample (N = 110) 

Frequency Percent 

Gender 

      Male 38 34.5 

      Female 71 64.5 

      Transgender 1 0.9 

Ethnicity 

      European American 35 35.5 

      Hispanic/Latino 25 22.7 

      African American 24 21.8 

      Biracial 6 5.5 

      Asian/Pacific Islander 12 10.9 

      Middle Eastern/Arab 1 .9 

      Other 3 3.7 

Marital Status 

      Single 104 94.5 

      Cohabitating 4 3.6 

      Married 1 0.9 

      Divorced 1 0.9 

College Classification 

      Freshman 38 34.5 

      Sophomore 24 21.8 

      Junior 25 22.7 

      Senior 23 20.9 

Religious/Spiritual Identity 

      Agnostic 17 15.5 

      Atheism 6 5.5 

      Buddhism 2 1.8 

      Christian 68 61.8 

      Islam 2 1.8 

      Judaism 2 1.8 

      Other 13 11.8 

Primary Language 

      English 104 94.5 

      Spanish 2 1.8 

      Chinese 1 0.9 

      Other 3 2.7 

Employment 

      Currently Employed 43 39.1 

      Not Currently Employed 67 60.9 
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Socioeconomic Status (SES)  

      Lower Class 27 24.5 

      Middle Class 76 69.1 

      Upper Class 7 6.4 
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Table 2 

Descriptive Statistics for Variables of Interest (N = 110) 

Scale 
Measure 

Range 
Min. Max Mean SD 

Total MAAS 15-90 1.47 5.87 3.80 .88 

Total AAQ-II 7-49 7.00 43.00 20.90 9.81 

Total MRSF 7-42 22.00 42.00 36.14 4.08 

Total TMS 13-52 13.00 52.00 36.96 10.87 

Total SMS 0-84 21.00 68.00 36.00 10.27 

Total DASS 0-63 17.00 73.00 43.07 12.54 

Total DMPI 17-85 25.00 105.00 63.79 18.10 

E1 B2/C2 Fluency -- .002 .074 .035 .015 

E2 B/C Fluency -- .002 .075 .035 .017 

Age 18-40 18 40 20.71 3.75 
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Table 3 

Correlations (Pearson’s r) between Primary Variables (N = 110) 

MAAS AAQII MRSF TMS DASS DMPI SMS E1 FL E2 FL 

MAAS - -.44** .30** -.11 -.47** -.21* -.12 .07 .02 

AAQII - -.44** .13 .67** .23* .05 .07 .06 

MRSF - -.07 -.21* -.36** -.05 18 .12 

TMS - .18 .05 .70**

*

-.01 -.09 

DASS - .07 .18 .03 .16 

DMPI - -.01 -.11 .02 

SMS - .06 -.15 

E1 FL - .30** 

E2 FL - 

** p < 0.01 level;  * p < 0.05 level;  E1 FL = E1 B2/C2 Fluency;  E2 FL = E2 B/C Fluency 
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Table 4 

ANOVAs by Condition for Variables (N = 110) 

Condition N Mean 

Std. 

Deviation Std. Error 

ANOVA 

Sig (p) df F 

MAAS 1 38 4.11 .72 .12 2 4.08 .02 

2 35 3.56 .81 .14 107 

3 37 3.71 1.01 .17 

Total 110 3.80 .88 .083 109 

AAQII 1 38 19.95 9.28 1.50 2 .99 .37 

2 35 22.83 8.79 1.49 107 

3 37 20.05 11.16 1.84 

Total 110 20.90 9.81 .94 109 

MRSF 1 38 36.26 4.25 .68 2 .03 .97 

2 35 36.11 3.74 .63 107 

3 37 36.03 4.13 .68 

Total 110 36.14 4.02 .38 109 

TMS 1 38 33.13 11.31 1.83 2 3.80 .03 

2 35 39.00 9.69 1.64 107 

3 37 38.97 10.67 1.75 

Total 110 36.96 10.87 1.04 109 

DASS 1 38 34.66 8.32 1.35 2 1.34 .27 

2 35 38.31 10.13 1.71 107 

3 37 35.19 11.98 1.97 

Total 110 36.00 10.27 .98 109 

DMPI 1 38 44.03 13.47 2.19 2 .89 .41 

2 35 44.40 12.06 2.04 107 

3 37 40.84 12.02 1.98 

Total 110 43.07 12.54 1.20 109 

SMS 1 38 56.39 19.83 3.22 2 5.44 .01 

2 35 66.37 15.57 2.63 107 

3 37 68.95 16.35 2.69 

Total 110 63.79 18.10 1.73 109 
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Table 5 

Descriptive Statistics for Valence Scores (N = 109) 

Valence Measure     

(by experiment) 
Range Min. Max Mean SD 

E1 Avoidance 4.67 1.00 5.67 1.52 .84 

E1 Discomfort 4.56 1.00 5.56 1.50 .77 

E1 Emotional Reaction 4.67 1.00 5.67 1.86 .92 

E2 Avoidance 6.00 1.00 7.00 1.81 1.24 

E2 Discomfort 5.67 1.00 6.67 1.87 1.25 

E2 Emotional Reaction 5.56 1.00 6.56 2.55 1.28 
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APPENDIX A 

MATCHING-TO-SAMPLE 
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Familiarization Stimuli 

A1 A2 

Gnr Pkos 
B1 B2 

Lgx Rfut 
C1 C2 

Vtw Qton 
Experiment 1 Stimuli 

A1 A2 A3 

Gwe Alx Mks 
B1 B2 B3 

Bunch Alert Style 
C1 C2 C3 

Mnf Qlc Svl 
Experiment 2 Stimuli 

A1 A2 A3 

Asn Bpe Wtu 
B1 B2 B3 

Eating Science Prayer 
C1 C2 C3 

Time Open Air 
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Toglia & Battig (1978) Semantic Word Norms Means and Standard Deviations. 

Word Cluster CON IMG CAT MNG FAM NOA PLS 

Alert 5 3.96(1.99) 4.28(1.93) 3.76(1.58) 4.30(1.60) 6.15(1.26) 3.52(1.79) 4.99(1.28) 

Open 5 3.77(1.87) 4.36(1.99) 3.65(1.88) 4.02(1.87) 6.63(.87) 3.74(1.75) 4.95(1.21) 

Prayer 6 3.88(2.21) 4.89(2.20) 4.77(1.94) 4.41(1.83) 6.05(1.44) 4.08(1.91) 4.66(1.89) 

Eating 8 4.81(2.15) 5.75(1.67) 4.75(1.77) 5.52(1.76) 6.71(.95) 4.92(1.89) 5.21(1.63M) 

Science 6 4.14(2.25) 3.96(2.23) 5.12(1.94) 5.12(1.82) 6.42(.89) 5.90(1.73) 4.18(1.47) 

Time 5 3.84(2.32) 3.91(2.32) 4.03(2.14) 4.53(2.06) 6.39(1.16) 4.59(2.17) 4.15(1.49) 

Air 6 5.25(2.03) 4.62(2.02) 4.47(1.98) 4.97(1.91) 6.53(.93) 4.03(1.97) 5.50(1.19) 
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APPENDIX B 

MINDFULNESS MEDITATION DEMOGRAPHIC SURVEY  
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The following questions are meant to assess your opinions about meditation. There are no wrong 

answers. Please answer honestly in one or two complete sentences. Please do not leave any 

answers blank. If you do not feel that you have a good answer, answer with you best idea. 

What is meditation? 

In general, what kind of people practice meditation? 

At what age should you start meditating if you want to be good at it? 

How do you know when you are good at meditating? 

How much time should you spend meditating to be good at it? 

What is the goal of meditating? 

What are the most important things to remember when you are meditating? 

Should your mind wander during meditation? 

If your mind does wander during meditation, what should you do? 

What is the right way to meditate? 

What is the wrong way to meditate? 
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Do people who meditate look a certain way? 

What are some reasons why people meditate? 

Do people who meditate act a certain way? 

Please take your time and answer the following questions to the best of your ability. Try your 

best to answer in complete sentences. If you do not feel that you have a good answer, please 

enter your best answer in the space provided. Please keep responses no less than one sentence 

and no more than five sentences. 

It is a warm fall day as you are walking around campus. As you are walking, you notice a person 

is sitting cross-legged on a bench in front of the library, sitting very still with closed eyes. Please 

describe your initial (first) reaction to this person. 

Your friend tells you about a new found way of life – in which you can see immediate external 

surroundings, as well as your own thoughts, mindfully. Your friend says living mindfully means 

you don't get bothered by the little things in life anymore, that you are calmer. Upon you asking 

what the friend is doing to feel so mindful, you get the answer - meditating in the morning for 30 

minutes before the start of the day. Please explain how this practice might be helpful. 

A popular news channel is running a full report on mindfulness and meditation.  In your opinion, 

what would the news station mention for possible advantages and disadvantages of meditation? 

You are reading a self-help book which uses techniques like meditation for well-being. There is a 

chapter in the book titled "Setting up Your Meditation Practice."  In your opinion, what would be 

written in this chapter? 

Your friend calls you and says, "I am starting a meditation practice." He/she is curious about 

what others will think of this choice. In your opinion, what would the family/friends think? 

You are walking to class when you overhear a conversation between two people. One mentions 

to the other that they just finished meditating for an hour and had another "supernatural 
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experience" during the practice. In your opinion, what kind of "supernatural experience" did this 

individual have? 

77



Following is a list of statements that some people may agree with and other people may disagree 

with. There are no right or wrong answers. Please select the response that best represents your 

thoughts or opinions. 

It will be difficult for me to meditate because: 

Strongly 

Disagree 
Disagree 

Neither Agree 

nor Disagree 
Agree 

Strongly 

Agree 

I can't stop my thoughts.     

I am uncomfortable with 

silence. 
    

I can't sit still long enough.     

I prefer to be accomplishing 

something. 
    

Meditation might be boring.     

It is a waste of time to sit and 

do nothing. 
    

I don't know much about 

meditation. 
    

Prayer is my form of 

meditation. 
    

There is no quiet place where I 

can meditate. 
    

I don't have the time.     

There is never a time when I 

can be alone. 
    

I wouldn't know if I were doing 

it right. 
    

I'm concerned meditation will 

conflict with my religion. 
    

My family would think it was 

unusual. 
    

I would feel odd meditating.     

I don't believe meditation can 

help me. 
    

I wonder if meditation might 

harm me. 
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What is your current age? 

How would you define your ethnicity? 

 Asian/Pacific Islander 

 Black/African American 

 Hispanic/Latino 

 Middle Eastern/Arab 

 Native American 

 White/Caucasian 

 Biracial (please specify) ____________________ 

 Other (please specify) ____________________ 

What is your primary language (i.e., the one you speak most of the time)? 

 English 

 Spanish 

 Chinese 

 French 

 German 

 Dutch 

 Japanese 

 Hebrew 

 Swedish 

 Other (specify) ____________________ 

What religion do you identify as? 

 Christian (all denominations) 

 Jewish 

 Muslim 

 Buddhist 

 Hindu 

 Agnostic 

 Atheist 

 Other (please specify) ____________________ 
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Please indicate your current level of education. 

 Freshman 

 Sophomore 

 Junior 

 Senior 

 Post Bachelor's Degree 

 Graduate Student 

 Other 

What is your gender? 

 Female 

 Male 

 Transgender 

What is your current marital status? 

 Divorced 

 Living with another (please specify) ____________________ 

 Married 

 Separated 

 Single 

 Widowed 

Are you currently employed? 

 Yes (please specify occupation) ____________________ 

 No 

If so, are you... 

 Full Time 

 Part Time 

 Retired 

 Unemployed 
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How would you describe your socioeconomic status? 

 Lower Class 

 Middle Class 

 Upper class 

Please indicate your family's household income in U.S. dollars: 

 Less than $5,000 

 $5,001- $9,999 

 $10,000 - $19,999 

 $20,000 - $29,999 

 $30,000 - $39,999 

 $40,000 - $49,999 

 $50,000 - $74,999 

 $75,000 - $99,999 

 $100,000 - $150,000 

 Over $150,000 

Does someone else provide more than half of your annual income/ finances? 

 Yes 

 No 

Have you ever heard of mindfulness before this study? 

 Yes (if so, how?) ____________________ 

 No 

Have you ever practiced mindfulness or meditation? 

 Yes (please specify in what form, when started, and how often) ____________________ 

 No 
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Have you ever taken part in the practice of (please check all that apply): 

 Yoga

 Meditation

 Tai Chi

 Martial Arts

 Musical Performance (band/orchestra)

 Organized sports (please specify) ____________________

 Therapy (if so, how long and for what purpose?) ____________________

 Organized religious practices (e.g. Catholic Mass, Fasting, etc.; If so please specify)

____________________

 Other (please specify) ____________________

Do you ever feel worried about the future? 

Never Rarely Sometimes Often 
All of the 

Time 

    

Do you ever have trouble paying attention? 

Never Rarely Sometimes Often 
All of the 

Time 

    

Do you ever get anxious about trying new things? 

Never Rarely Sometimes Often 
All of the 

Time 
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I consider myself to be open to new experiences. 

Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

    

I am tolerant of other people's ideas and points of views. 

Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

    

I feel I have a good understanding of what the practice of mindfulness and meditation is. 

Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

    

If offered the opportunity, would you try practicing meditation or mindfulness? 

 Yes 

 No (please elaborate why not) ____________________ 

Are there any questions that you have about meditation? 

Are there any questions that you have about mindfulness? 
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Earlier you heard a recording describing aspects of meditation. Briefly elaborate on how the recording 

described meditation: 

Did you use the information given to you for your meditation practice? 

 Yes 

 No 

If yes, how so? 

How helpful did you find the recording to be for your meditation practice? 

Very unhelpful Unhelpful 

Neither 

Unhelpful nor 

Helpful 

Helpful Very Helpful 

    

How valuable was the recording to your meditation practice? 

Very Invaluable Invaluable 

Neither 

Invaluable nor 

Valuable 

Valuable Very Valuable 

    

Overall, I felt that the recording gave an accurate representation of meditation. 

Strongly 

Disagree 
Disagree 

Neither Agree 

nor Disagree 
Agree Strongly Agree 
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Accurate Rationale 

This is a brief explanation of a specific activity that humans do. Please listen carefully, because 

this might be helpful for future parts of the experiment. 

Meditation is a practice that is almost as old as human history itself. Although the exact origins 

of meditation in general are not known, people have been practicing meditation for millennia. 

Throughout history, meditation has been practiced in many different spiritual and religious 

contexts, including Buddhism, Christianity, Judaism, and Islam, just to name a few. Although 

seen in many religious settings, you do not have to be religious to practice meditation. In fact, 

many individuals who are not religious practice meditation every day.  

A large component of meditative practices is mindfulness. Mindfulness is the awareness that 

emerges through paying attention on purpose, in the present moment, non-judgmentally - 

noticing the unfolding of experience, moment to moment. Simply put, mindfulness is a type of 

careful attention to what is happening right now. When thoughts come up in your mind, you 

view them without judgment as good or bad, right or wrong. This could be called keeping an 

open mind. You watch your experiences carefully, with a gentle curiosity, as if you were a 

scientist seeing something for the first time. 

The practice of mindfulness meditation usually involves sitting quietly either in a chair or on the 

floor (or really in whatever position is comfortable to you that will keep you awake and aware). 

Many formal mindfulness meditation practices involve using the breath as an “anchor” to the 

present moment, since the breath typically happens without concentrated efforts. As you practice 

meditation, the mind will likely drift off. This is absolutely natural. In fact, even meditators who 

have been practicing for many years still experience this “mind wandering.” Although your focus 

can get better over time with practice, it is part of the mind’s natural tendency to wander off with 

your attention. Part of the practice of mindfulness meditation is being able to recognize more 

quickly, and with less judgment, when your mind wanders off so you can bring it back to your 

breath, or to the present moment, more generally.  

There is no wrong way to practice mindfulness. You can practice however and wherever you 

like. Sometimes mindfulness involves use of prayer or mantras (phrases which are repeated over 

and over kind of like a prayer). Some movement (like walking or martial arts) can be mindful. 

And, mindfulness practices can be applied to everyday activities (like mindful eating or even a 

mindful shower). The important thing to remember is that mindfulness involves the 

nonjudgmental attention and awareness to the unfolding experience in the present, moment by 

moment.  

Mindfulness has been scientifically linked to physical and psychological health benefits, 

including better sleep, lowered heart rate, improved emotion regulation and attention, and 

reductions in emotional distress. 

87



So, let’s go over the concept if mindfulness meditation one more time: 

 Meditation is a universal practice of bringing your attention to the present

moment, nonjudgmentally, in an open, curious, and accepting way.

 Anyone can practice mindfulness, regardless of age, race/ethnicity, religion,

spirituality.

 Meditation is not goal oriented, and people practice mindfulness and meditation

for many different reasons.

 You don’t have to achieve anything during your practice.

 Mindfulness meditation might have relaxing and calming effects, but it does not

need to be relaxing for it to be considered meditation.

 Your mind does not need to be empty to practice mindfulness. You do not need to

control your thoughts during meditation.

 The mind will naturally wander during meditation. This is completely natural.

 When your mind wanders during meditation, try and notice when it does, without

judgement, and try to regain your attention to your practice.

 It can be practiced in multiple settings in many different ways.

 There is no right or wrong way to practice mindfulness and meditation.

 Be kind to yourself and have patience with your practice.

 Mindfulness is linked to physical and psychological benefits.

With this information, we would now like you to take the next few minutes to listen to this guided 

teaching, incorporating what you just learned into this practice. 
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Inaccurate Rationale 

This is a brief explanation of a specific activity that humans do. Please listen carefully, because 

this might be helpful for future parts of the experiment. 

Meditation is a relatively new practice that humans partake in. The specific origins of 

meditation are traced back to Buddhist practices. In recent history, other religions have followed 

the trend of Buddhist meditation and have adapted their own styles of meditation from this 

eastern tradition. This practice is most typically seen in religious settings and practices, and most 

people who practice meditation are religious, or at least spiritual in some way.  

A component of this meditative practice is mindfulness. Mindfulness is the ability to 

relax, calm down, have peace of mind, and think about only one thing at a time. It is a skill that 

is built over years of practice. Eventually you become an expert in it and are able to ignore 

everything else that comes to mind. By meditating, you are able to control your thoughts and 

have an empty mind. Mindfulness allows you to judge the thoughts that come to mind and decide 

if they are good or bad thoughts. Eventually, this practice becomes effortless, and you become a 

lot more relaxed and focused.  

The practice of mindfulness meditation involves either sitting directly on the floor, or a 

cushion on the floor, in either a half lotus or full lotus sitting position (which is most similar to 

sitting cross legged, where one leg is over the other). Typically, eyes are closed while bringing 

that relaxing, calm ability of thinking of one thing at a time to all experiences. If you are 

practicing mindfulness meditation correctly, your mind will be focused on one thing and will not 

wander off. Expert meditators who have been practicing for years are able to control their 

thoughts for many hours at a time. If your mind is wandering, you know you are not practicing 

mindfulness meditation correctly. If it does, relax more and get your mind to focus harder. The 

goal of meditation is to relax and control. 

Gaining relaxation is the main reason why people meditate. Being able to control your thoughts 

is another reason why people meditate. Also, mindfulness has been scientifically linked to 

physical and psychological health benefits, including better sleep, lowered heart rate, improved 

emotion regulation and attention, and reductions in emotional distress. 

You must practice in a very quiet place (possibly a temple or an empty room) without any 

distraction. The longer you do this, the better. Spending only a little time meditating will not 

bring you good results. Mindfulness is a practice which can only be done during meditation, so 

finding a time to meditate without any distractions is very important. The most important thing to 

remember is that mindfulness involves the ability to judge thoughts, clear your mind, relax 

deeply and focus on only one thing. 
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So, let’s go over the concept of mindfulness meditation one more time: 

 Meditation is a Buddhist practice and is now practiced by many religious and

spiritual people.

 People practice mindfulness and meditation to relax, be calm, and control their

thoughts and body sensations.

 If you are able to completely relax and focus your attention on one thing, you

have met your goal for meditating.

 Practicing mindfulness meditation will give you relaxing and calming effects

 Mindfulness meditation is almost always practiced sitting cross-legged on the

floor, or on a cushion.

 It’s very important that you control your thoughts in order to completely empty

your mind during meditation.

 Your mind should not wander during meditation. If it does, focus hard on

controlling your thoughts.

 Mindfulness can only be practiced during meditation.

 Evaluate yourself during your meditation to make sure you are doing it right.

Remember: empty mind, controlled thoughts, relaxed state.

 If you are doing it wrong, make a note of your mistake, and try harder to relax.

With this information, we would now like you to take the next few minutes to listen to this guided 

teaching, incorporating what you just learned into this practice. 
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Control Rationale 

This is a brief explanation of a specific activity that humans do. Please listen carefully, because 

this might be helpful for future parts of the experiment. 

Baseball is a bat-and-ball game played between two teams of nine players each who take turns 

batting and fielding. The offense attempts to score runs by hitting a ball (thrown by the pitcher) 

with a bat swung by the batter, then running counter-clockwise around a series of four bases: 

first, second, third, and home plate. A run is scored when a player advances around the bases and 

returns to home plate. 

Players on the batting team take turns hitting against the pitcher of the fielding team. The 

fielding team tries to prevent runs by getting hitters “out”. This can be done in several ways. A 

player on the batting team who reaches a base safely can later attempt to advance to subsequent 

bases during teammates' turns batting. The teams switch between batting and fielding whenever 

the fielding team records three outs. One turn batting for both teams, beginning with the visiting 

team, constitutes an inning. A game comprises nine innings, and the team with the greater 

number of runs at the end of the game wins. 

Evolving from older bat-and-ball games, an early form of baseball was being played in England 

by the mid-18th century. This game was brought by immigrants to North America, where the 

modern version developed. By the late 19th century, baseball was widely recognized as the 

national sport of the United States. Baseball is now popular in North America and parts of 

Central and South America, the Caribbean, and East Asia. 

In the United States and Canada, professional Major League Baseball (MLB) teams are divided 

into the National League (NL) and American League (AL), each with three divisions: East, 

West, and Central. The major league champion is determined by playoffs that culminate in the 

World Series. The top level of play is similarly split in Japan between the Central League and 

Pacific Leagues and in Cuba between the West League and East League. 

The evolution of baseball from older bat-and-ball games is difficult to trace with precision. A 

French manuscript from 1344 contains an illustration of clerics playing a game, possibly la soule, 

with similarities to baseball. Other old French games such as thèque, la balle au bâton, and la 

balle empoisonnée also appear to be related. Consensus once held that today's baseball is a North 

American development from the older game rounders, popular in Great Britain and Ireland. 

Baseball Before We Knew It: A Search for the Roots of the Game (2005), by David Block, 

suggests that the game originated in England; recently uncovered historical evidence supports 

this position. Block argues that rounders and early baseball were actually regional variants of 

each other, and that the game's most direct antecedents are the English games of stoolball and 

"tut-ball.” It has long been believed that cricket also descended from such games, though 

evidence uncovered in early 2009 suggests that cricket may have been imported to England from 

Flanders. 

The earliest known reference to baseball is in a 1744 British publication, A Little Pretty Pocket-

Book, by John Newbery. It contains a rhymed description of "base-ball" and a woodcut that 
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shows a field set-up somewhat similar to the modern game—though in a triangular rather than 

diamond configuration, and with posts instead of ground-level bases. David Block discovered 

that the first recorded game of "Bass-Ball" took place in 1749 in Surrey, and featured the Prince 

of Wales as a player. William Bray, an English lawyer, recorded a game of baseball on Easter 

Monday 1755 in Guildford, Surrey. This early form of the game was apparently brought to North 

America by English immigrants. Rounders was also brought to the continent by both British and 

Irish immigrants. The first known American reference to baseball appears in a 1791 Pittsfield, 

Massachusetts, town bylaw prohibiting the playing of the game near the town's new meeting 

house. By 1796, a version of the game was well-known enough to earn a mention in a German 

scholar's book on popular pastimes.  

With this information, we would now like you to take the next few minutes to to listen to this 

guided teaching, incorporating what you just learned into this practice. 
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Accurate Guided Meditation 

Please take the next few minutes to listen to this recording. You may sit however you like, either 

in a chair or on the floor. It is most important to find a position which will keep you awake and 

aware. You may either close your eyes, or keep them softly open and focused on a one point.  

Please listen carefully so you can be involved with this exercise. 

Begin you practice by congratulating yourself that you’re dedicating some precious time to 

mediation. May you know that this is an act of love. Mindfulness meditation has many health 

benefits.  

As you begin to stop and become present, become aware of the body and mind and whatever is 

being carried within you – perhaps feelings or thoughts from the day’s events or whatever has 

been going on with you recently. 

Simply allow and acknowledge whatever is within and just let it be, without any form of analysis 

or evaluation. 

Gradually, shift the focus of awareness to the breath, breathing normally and naturally. As you 

breathe in, be aware of breathing in, and as you breathe out, be aware of breathing out. 

Just live one inhalation and one exhalation at a time. Breathing in, breathing out, watching each 

breath appear and disappear. Just breathing. Notice the temperature of the air. How it is cooler 

when you breathe in, warmer when you breathe out.  

Now gently withdraw awareness from the breath and bring it to the sensations in your body. 

Observe whatever you feel in your body. See if you can notice them, without any withdrawal 

from them, or lingering on them - just acknowledge the multitude of varying sensations as they 

change from moment to moment and let them be. 

Are they places where your body is warmer, or cooler, than others? Are you holding any tension 

anywhere in your body? Simply allow waves of bodily sensations to flow whatever they need to 

go.  

Now bring your attention to the mind, to thoughts and emotions, observe the mind without any 

aversion or indulgence. Simply acknowledge your many thoughts, your feelings, from moment 

to moment. Like lying in a field and watching the clouds float by. You can watch the thoughts of 

your mind in the same way. 

Think of yourself as a meteorologist, just watching internal weather patterns without judgment, 

just being with the way things are. Thoughts and emotions rise; thoughts and emotions fall. 

Experiencing them appear and disappear, just thoughts and just emotions, passing by as clouds 

move in the sky. 

You may become aware that the mind has a mind of its own. It analyzes, scrutinizes, plans and 

remembers. It catastrophizes, compares and contrasts. Experience how they appear and 

disappear, noticing them as just thoughts. 

Observe your thoughts dispassionate, let them be, and know that they will recede. 
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At times you may find yourself caught up in thoughts and feelings, perhaps again and again. If 

this happens, don’t judge or beat yourself up. Simply realize that even this awareness is a way of 

returning to the present moment…. If you become frustrated with wandering mind, it’s fine to 

return to the breath… to center yourself. 

This practice is similar to sitting by the edge of a river, just watching your thoughts as leaves go 

downstream. Sometimes there are sounds, sometimes sensations, sometimes thoughts and 

emotions. If nothing much is occurring, you can always come back to the anchor of the breath. 

Sit and witness the sea of change in your mind and body… 

Instead of fighting or resisting what’s there, you’ll come to understand and deeply know that all 

things change. 
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Inaccurate Guided Meditation 

Please take the next few minutes to listen to this recording. Please sit cross-legged on the floor, 

sitting up straight. It is most important to find a position which will keep you relaxed and 

focused. Please shut your eyes, so that you may focus and be calm.  Please listen carefully so you 

can be involved with this exercise. 

Begin you practice by setting a goal for your mediation. Take this time to be calm and relax 

completely. 

As you begin to stop your thoughts and focus, try to control the body and mind and whatever is 

being carried within you – perhaps feelings or thoughts from the day’s events or whatever has 

been going on with you recently. 

Simply control whatever is within and be peaceful, by analyzing and evaluating your thoughts. 

Gradually, shift the focus of control to the breath, controlling how you breathe deeply. As you 

breathe in, focus on breathing in, and as you breathe out, focus on breathing out. 

Just relax and empty your mind. Breathing in, breathing out, controlling each breath you take. 

Deep breathing. Breathe in for a count of 3 and hold and then breathe out for a count of 3.  

Now withdraw awareness from the breath and focus on gaining control of your thoughts and 

bodily sensations. Avoid and ignore your many thoughts if they change and control them if they 

do. 

If you can, try to control and relax your mind and body. 

Simply control these waves of thoughts and sensations by relaxing and focusing. 

Now focus your attention to a single thought, and see if its good or bad. Just empty your mind 

and try to relax more and more. Like turning off the TV when you are done watching it, control 

the mind in the same way. 

Think of yourself as a judge in a courtroom, just deciding and judging thoughts as being good 

thoughts or bad thoughts. In this way, you can control your thoughts and empty your mind. If a 

really strong thought or emotion appears, see if the thoughts and emotions are true, or if they are 

false. Most importantly, stay calm. Be relaxed. 

Eventually in this practice, you will have inner peace when you empty your mind. By analyzing, 

scrutinizing, comparing and contrasting, thoughts will go away if you focus hard enough and 

relax. 

Observe your thoughts passionately, change them, and try to keep them out of your mind. 

You should not find yourself caught up in thoughts, feelings, and emotions – your mind should 

be empty. If your mind is distracted, you will likely judge or berate yourself harshly. If you judge 

a thought is bad, you must let it go. Simply try to relax more and control your thoughts if you 
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have them…. If you become frustrated with your wondering mind, think about why this 

happened, and eventually you will understand yourself better. 

This practice is similar to playing a video game, controlling what comes on the screen and how 

you interact with it. Sometimes there are sounds, sometimes sensations, sometimes thoughts and 

emotions are involved. Don’t get carried away, and if you do, focus on controlling your 

breathing. Sit up straight, relax, and clear your mind… 

Try to fight or resist the thoughts you don’t want. There, you’ll come to understand how to really 

control your mind and have deep relaxation. 
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Control Group Exercise 

Please take the next few minutes to listen to this recording. You may sit however you like, either 

in a chair or on the floor. Please listen carefully so you can be involved with this exercise. 

A game is played between two teams, each comprising nine players, that take turns playing 

offense (batting and base running) and defense (pitching and fielding). A pair of turns, one at bat 

and one in the field, by each team constitutes an inning. A game consists of nine innings (seven 

innings at the high school level and in doubleheaders in college and minor leagues). One team—

customarily the visiting team—bats in the top, or first half, of every inning. The other team—

customarily the home team—bats in the bottom, or second half, of every inning. The goal of the 

game is to score more points (runs) than the other team. The players on the team at bat attempt to 

score runs by circling or completing a tour of the four bases set at the corners of the square-

shaped baseball diamond. A player bats at home plate and must proceed counterclockwise to first 

base, second base, third base, and back home in order to score a run. The team in the field 

attempts both to prevent runs from scoring and to record outs, which remove opposing players 

from offensive action until their turn in their team's batting order comes up again. When three 

outs are recorded, the teams switch roles for the next half-inning. If the score of the game is tied 

after nine innings, extra innings are played to resolve the contest. Many amateur games, 

particularly unorganized ones, involve different numbers of players and innings.

The part of the field enclosed by the bases and several yards beyond them is the infield; the area 

farther beyond the infield is the outfield. In the middle of the infield is a raised pitcher's mound, 

with a rectangular rubber plate (the rubber) at its center. The outer boundary of the outfield is 

typically demarcated by a raised fence, which may be of any material and height (many amateur 

games are played on unfenced fields). Fair territory between home plate and the outfield 

boundary is baseball's field of play.

There are three basic tools of baseball: the ball, the bat, and the glove or mitt: 

 The baseball is about the size of an adult's fist, around 9 inches (23 centimeters) in

circumference. It has a rubber or cork center, wound in yarn and covered in white cowhide,

with red stitching.

 The bat is a hitting tool, traditionally made of a single, solid piece of wood. Other materials

are now commonly used for nonprofessional games. It is a hard round stick, about 2.5 inches

(6.4 centimeters) in diameter at the hitting end, tapering to a narrower handle and

culminating in a knob. Bats used by adults are typically around 34 inches (86 centimeters)

long, and not longer than 42 inches (106 centimeters).
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 The glove or mitt is a fielding tool, made of padded leather with webbing between the

fingers. As an aid in catching and holding onto the ball, it takes various shapes to meet the

specific needs of different fielding positions.

99



 

 

 

 

 

Condition One 

Control Group 
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Inaccurate Group 
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The Mindfulness Attention Awareness Scale (MAAS) 

Acceptance and Action Questionnaire (AAQ-II) 

The Measure of Religious and Spiritual Flexibility (MRSF) 

Familiarization  Match-to-Sample Task (MTS) 

Phase 1: Practice Trials 

Phase 2: Train A-B Trials 

Phase 3: Train A-C Trials 

Phase 4: Mixed A-B, A-C with intermittent reinforcement 

Phase 5: Test B-C Trials 
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Experiment 1 MTS Task 
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Phase 2: Train A-B Trials 

Phase 3: Train A-C Trials 

Phase 4: Mixed A-B, A-C with intermittent reinforcement 

Phase 5: Test B-C Trials 

Stimuli Rating Questionnaire (SRQ) Experiment 1 

Stimuli Rating Questionnaire (SRQ) Experiment 1 

Experiment 2 MTS Task 

Phase 1: Practice Trials 

Phase 2: Train A-B Trials 

Phase 3: Train A-C Trials 

Phase 4: Mixed A-B, A-C with intermittent reinforcement 

Phase 5: Test B-C Trials 

Stimuli Rating Questionnaire (SRQ) Experiment 2 
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Toronto Mindfulness Scale (TMS) 

Depression Anxiety Stress Scale (DASS) 
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