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CHAPTER 1 - INTRODUCTION 

Applied sport psychology grew dramatically in the 1960s and 1970s (Gardner & Moore, 

2006; Vealy, 2007). During this time, the field came to define itself through many of the 

techniques advanced by a second wave of behavioral psychology (Whelan, Mahoney, Meyers, 

1991) that had newly emerged in the broader field of psychology, particularly the skills-based 

approach posited by Meichenbaum (1977). These interventions are commonly known in sport 

psychology as psychological skills training (PST) interventions (Gardner & Moore, 2006). The 

mechanisms of action for these interventions have been largely ignored in the applied sport 

psychology literature (Gardner & Moore, 2012), and as described by Gardner and Moore (2006), 

serious questions about the efficacy of traditional PST interventions exist. Chief among the 

criticisms is that when PST studies are compared against established criteria for the 

determination of empirically supported treatment (EST) status (Chambless & Hollon, 1998), few 

PST studies meet these methodological standards, and those that do produce null or inconsistent 

results. In response, Gardner and Moore (2007) developed the Mindfulness-Acceptance-

Commitment (MAC) intervention for performance enhancement. While PST interventions target 

skills that are specific to sport (e.g., imagery involving successful execution of a sport-specific 

skill), the MAC intervention targets broader psychological processes (e.g., experiential 

acceptance, cognitive defusion) that may generalize to many areas of life and result in 

psychosocial benefits beyond sport (Gardner and Moore, 2007). However, while there is support 

for the effects of this approach on athletic performance (Gardner & Moore, 2004; Gross et al., 

2016; Hasker, 2010; Lutkenhouse, 2007; Schwanhausser, 2009; Wolanin, 2005), the claim that 

the intervention produces psychosocial benefits outside of sport has not been adequately tested.  
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 Three waves of behavioral therapies are recognized. The first wave emerged in response 

to analytic and humanistic approaches and included approaches such as neobehaviorism and 

behavior analysis (Hayes, 2004). Spurred by computer processing metaphors and the failure of 

behaviorists to adequately account for human thoughts and feelings, the second wave included 

cognitive models proposed by Bandura (1977), Meichenbaum (1977), and Beck (1979), among 

others. Recently, a third wave of behavioral therapies has challenged the assumption that well-

being and quality of life require control of positive and negative internal states (i.e., thoughts, 

feelings, and physiological sensations) using techniques such as thought stopping, positive 

thinking, and stimulus control, among others (Hayes, 2004; 2006). The underlying theory of 

Acceptance and Commitment Therapy (ACT), for example, proposes that well-being and quality 

of life follow from a modified relationship with internal states (i.e., thoughts feelings, and 

physiological sensations), rather than from attempts to change the form or frequency of these 

internal states (Hayes, Strosahl, & Wilson, 2012). The fundamental theoretical differences 

between second wave and third wave behavioral therapies amount to differences in hypothesized 

mechanisms of action. Cognitive therapy for depression, for example, is theorized to work in one 

of three ways: (a) modification of dysfunctional schemas and attitudes, (b) deactivation of 

schemas that remain intact after treatment, or (c) learning compensatory skills to overcome or 

suppress depressogenic cognitions (Crits-Christoph, Connolly Gibbons, & Mukherjee, 2013). In 

other words, second wave therapies utilize techniques that promote control or regulation of 

negative thoughts, negative affect, and uncomfortable physiological sensations. They often 

attempt to replace them with more pleasant thoughts, feelings, and physiological states (Beck, 

1979; Ellis, 1973; Meichenbaum, 1977). Traditional PST interventions in sport have followed 
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this line of reasoning, suggesting that optimal athletic performance requires the ability to regulate 

or control (i.e. change) internal states (Hardy, Jones, & Gould, 1996). 

 In contrast, mindfulness- and acceptance-based models suggest it is potentially harmful to 

label internal states (i.e., thoughts, feelings, and physiological sensations) as positive or negative 

and to attempt to control them, as this may lead to a metacognitive vigilance in which the 

individual continually scans for signs of negative internal states (Gardner & Moore, 2007). In 

other words, suppression of unwanted thoughts, feelings, and physiological sensations may 

paradoxically lead to increases in these negative internal states. Wegner and Erber (1992) 

demonstrated this effect experimentally by instructing participants to suppress a particular word. 

Participants were more likely to respond with the suppressed word in subsequent word-

association tasks. Similarly, participants instructed to suppress a word displayed slower reaction 

times when attempting to name the color of the ink in which the suppressed word was printed 

(Wegner & Erber, 1992; Wegner, Erber, & Zanakos, 1993), a task similar to that involved in the 

Stroop Color-Word test. This is particularly problematic for athletic performance, given that any 

attention devoted to scanning internal states (i.e., task-irrelevant cues) is attention that cannot be 

devoted to the current athletic task (i.e., task-relevant cues; Gould, Eklund, & Jackson, 1992). 

This may help to explain the inconsistent evidence for the efficacy of PST interventions (Gardner 

& Moore, 2006). 

 Mindfulness- and acceptance based models, such as ACT, generally promote a mindful, 

nonjudgmental, present-moment awareness and an acceptance of negative thoughts, feelings, and 

physiological sensations as natural life experiences that come and go (Hayes, 2004); they also 

promote a willingness to experience these internal states, whether positive or negative, and a 

commitment to behave in accordance with freely chosen personal values (Hayes, Strosahl, & 
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Wilson 2012). In light of research on ACT (A-Tjak et al., 2015; Hayes et al., 2006; Ost, 2014) 

and the unanswered questions about the efficacy of PST interventions, Gardner and Moore 

(2007) developed the Mindfulness-Acceptance-Commitment (MAC) intervention for athletic 

performance enhancement. The MAC intervention promotes acceptance of internal experiences 

(i.e., thoughts, feelings, and physiological sensations), whether positive or negative, and 

facilitates a present-moment focus on the task-relevant aspects of athletic performance. The 

MAC intervention (Gardner & Moore, 2007) outlines a flexible 7-session protocol that focuses 

on the ACT concepts of mindfulness, willingness, and commitment (Hayes, Strosahl, & Wilson 

2012). Mindfulness involves “paying attention in a particular way: on purpose, in the present 

moment, and nonjudgmentally” (Kabat-Zinn, 1994, p. 4). Willingness refers to volitionally 

experiencing the full range of positive and negative thoughts, feelings, and sensations. 

Commitment refers to freely choosing behaviors that advance the pursuit of one’s personal 

values (Gardner & Moore, 2007).   

 The potential for an intervention to enhance athletic performance and general health and 

well-being is especially significant for collegiate student-athletes. Like other college students, 

athletes are facing transitions, exploring newfound independence, and making choices regarding 

their personal behavior (Neal, 2010). In addition to the stresses commonly encountered by 

college students (Neal, 2010), student-athletes often face even greater demands in the form of 

highly regimented schedules that leave little time for study or leisure. The stress resulting from 

this increased demand is compounded by the help-seeking attitudes and behavior demonstrated 

by collegiate student-athletes. Relative to their non-athlete peers, student-athletes have less 

positive views toward seeking help for mental health services (Watson, 2005), which may be 

explained, in part, by the ‘no pain, no gain’ attitude commonly emphasized in athletic culture 
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(Beauchemin, 2014). Relatedly, student-athletes often hold celebrity status on campus, and the 

possibility of being recognized in a campus counseling center, for example, may be perceived as 

a threat to this status (López & Levy, 2013). Evidence suggests psychological interventions 

emphasizing athletic performance enhancement may be more acceptable than those emphasizing 

psychological functioning, particularly for males and for those participating in sports with 

greater physical contact (Martin, 2005). Therefore, it is vital to test the claim that the MAC 

intervention may affect broader psychosocial factors and general well-being.  

The MAC produces reliable improvement in athletic performance (Gardner & Moore, 

2007; Gross et al.., 2016; Hasker, 2010; Lutkenhouse, Gardner, & Moore, 2007; Wolanin, 2005). 

Additionally, Dehghani et al. (2018) showed improvement in athletic performance and 

reductions in experiential avoidance and competition-related anxiety. However, only three 

studies could be found which tested the psychosocial effects of the MAC intervention outside of 

sport (Goodman, Kashdan, Mallard, & Schumann, 2014; Gross et al., 2016; Low, 2016). In an 

unpublished doctoral dissertation, Low (2016) attempted to compare MAC outcomes to a wait-

list control group. Substantial attrition left the study underpowered, precluding definitive 

statements about the effect of MAC on psychosocial outcomes. Goodman et al. (2014) tested the 

combined effect of MAC and hatha yoga on well-being in student athletes (N=13). Although the 

findings were somewhat promising for perceived stress, the results were puzzling in that many of 

the theorized mechanisms through which the intervention is suggested to work (e.g., experiential 

avoidance, cognitive defusion), showed no change. Gross and colleagues (2016) compared MAC 

to an active PST intervention in improving psychosocial outcomes in collegiate student-athletes 

(N=18). Again, the results were somewhat promising, although a notable trend occurred in which 

many outcome scores actually worsened between baseline and post-intervention, then improved 
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between post-intervention and follow up, suggesting the possibility of a history effect as a threat 

to the validity of these results. In sum, these three studies have methodological problems and 

unexpected results that include (a) attrition and small sample size (Low, 2016), (b) no change in 

theorized change mechanisms (Goodman, et al, 2014) and (c) possible history effects (Gross et 

al, 2016). 

The purpose of the current study was to address these problems and expand the MAC 

literature by testing the assertion that the MAC intervention enhances the psychosocial 

functioning of collegiate student-athletes. Hypotheses were tested using a single-case, multiple 

baseline design. This design is useful in accounting for threats to validity commonly seen in 

other types of single-case designs (e.g. ABAB). This is especially important given the problems 

in the three prior studies as summarized above.    
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CHAPTER 2 – METHOD 

Participants 

Participants were four male NCAA Division I football players at a large state university 

in the Midwest United States. Demographics and treatment histories were obtained via self-

report questionnaire. Ethnic identities reported by participants included African American (n = 3) 

and Caucasian (n = 2). Participants' average age was 19.75 (R = 19-22 years). The sample was 

comprised of three freshmen and one 5th year senior. Average time competing with their current 

team was 1.5 years (R = 1-3 years). Two participants had worked previously with a sport 

psychologist or performance consultant, and two had no history with psychological intervention 

for performance enhancement. All four participants, via self-report questions on the demographic 

form, denied previous diagnosis or treatment for depression. One participant endorsed previous 

diagnosis/treatment for anxiety, but none were in treatment for anxiety or depression at the time 

of the study.  

Instruments 

Demographics. At the outset of the study, a demographic form (Appendix B) was used 

to gather information on participants’ age, race/ethnicity, gender, class, varsity sport, and 

depression and anxiety treatment history. 

Counseling Center Assessment of Psychological Symptoms. Student-athletes’ 

psychosocial functioning was measured using the 34-item Counseling Center Assessment of 

Psychological Symptoms (Appendix B). The CCAPS-34 is a multidimensional instrument 

designed to measure psychological symptoms and distress in college students (Locke et al, 

2012). The CCAPS-34 is an abbreviated version of the CCAPS-62, and it retains seven of the 

original subscales: depression, generalized anxiety, social anxiety, academic distress, eating 
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concerns, hostility, alcohol use, and an overall distress index. The CCAPS-34 was designed 

specifically for the repeated assessment of treatment effectiveness (CCMH, 2015). The items 

(e.g., “My heart races for no good reason”) are answered on a 5-point scale with “Not at all like 

me” and “Extremely like me” anchors. All items can be completed in 2-3 minutes, and test-retest 

reliability indicates scores are stable across weekly (r = .79-.87) and biweekly (r = .74-.86) 

administration (Locke et al., 2012). These subscale reliability coefficients make the instrument 

ideal for detecting change across an intervention of this nature, as coefficients closer to 1.00 

would indicate a trait measure not appropriate for use in detecting change across a brief 

intervention. Subscale scores demonstrate acceptable to good internal consistency, with alphas 

ranging from .82 to .89. Correlations between the respective subscales on the CCAPS-34 and 

CCAPS-62 ranged from .92 to .98 (CCMH, 2015). Locke and colleagues (2012) demonstrated 

the respective CCAPS-34 subscales converged with established measures, including the Beck 

Depression Inventory (r = .70), Beck Anxiety Inventory (r = .68), Social Phobia Diagnostic 

Questionnaire (r = .76), Student Adaptation to College Questionnaire-Academic Adjustment (r = 

-.68), Eating Attitudes Test (r = .52), State-Trait Anger Expression Inventiory-2 (r = .69), and 

Alcohol Use Disorders Identification Test (r = .78). Conversely, subscales diverged from a 

measure of social desirability (r = -.26 to -.44).  

CCAPS-34 norms and cutoffs were established using large samples of students currently 

in treatment at college counseling centers (McAleavey et al., 2012), a clinical population. Using 

these cutoffs in the current study was deemed inappropriate, however, as the population of 

interest consists of student-athletes with subclinical distress, a nonclinical population. Instead, 

the current study relied on CCAPS-34 data from a large (n=15,027) nonclinical sample of 

college students (Hayes, Locke, and Castonguay, 2011). The current study defined subclinical 
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distress using these nonclinical population data. Since this study sought student-athletes 

experiencing distress that was below any clinical level of distress, the lower and upper limits for 

subscale scores were set at 0.5 and 2 SD above the mean for the nonclinical population. These 

limits were used to identify student-athletes whose distress was in the upper range of the 

distribution for a nonclinical population and below any clinical levels of distress. Accordingly, 

lower and upper limits for inclusion in the current study were calculated for Depression (0.67 to 

2.33), Generalized Anxiety (1.00 to 2.50), Social Anxiety (1.00 to 2.40), and Academic Distress 

(1.00 to 2.75) subscales. Student-athletes with scores outside of these ranges were excluded from 

participation.  

Comprehensive Assessment of Acceptance and Commitment Therapy Processes. 

The Comprehensive Assessment of Acceptance and Commitment Therapy Processes 

(CompACT; Francis, Dawson, & Golijani-Moghaddam, 2016) is a 23-item instrument designed 

to measure the six core processes said to effect change in ACT. The CompACT (Appendix B) 

results in three subscale scores: openness to experience, behavioral awareness, and valued action. 

These dyadic subscales parallel the ACT process of acceptance/defusion, present moment 

awareness/self as context, and values/committed action, respectively. Development of the 

CompACT began with 106 items from 11 existing ACT process measures and was refined to 23 

items following a Delphi consensus study and exploratory factor analysis (Francis, Dawson, & 

Golijani-Moghaddam, 2016). Items (e.g., “I try to distract myself when I feel unpleasant 

emotions”) are answered on a 7-point scale with “Strongly agree” and “Strongly disagree” 

anchors. Internal consistency of the instrument is strong (α = .87 to .91). In developing the 

CompACT, Francis and colleagues (2016) showed it converged with the Acceptance and Action 
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Questionnaire (r = .79) an established ACT process measure and diverged from a measure of 

social desirability (r = .01). 

Procedure 

Participant recruitment. After gaining institutional approval, the author contacted the 

university’s Director of Student-Athlete Support Services, athletic training staff, the Student-

Athlete Advisory Committee, and individual coaches in order to recruit student-athletes for 

participation in the proposed study. In particular, these individuals and offices were targeted due 

to their role as stakeholders in student-athlete well-being. A letter of cooperation was obtained 

from each of the stakeholders who agreed to provide access to student-athletes for recruiting 

purposes. The efficacy of the intervention in improving athletic performance was emphasized 

throughout recruitment. With approval and cooperation from stakeholders, the author presented 

information about the study to student-athletes, who were given the option to volunteer to 

participate on their own time. Interested student-athletes were screened with the 34-item 

Counseling Center Assessment of Psychological Symptoms (CCAPS-34) in order to identify 

those with subclinical distress. Specifically, CCAPS-34 norms for a nonclinical population are 

reported in Hayes, Locke, and Castonguay (2011). Interested student-athletes whose Depression, 

Generalized Anxiety, Social Anxiety, or Academic Distress subscale scores fell between 0.5 SD 

and 2 SD above the mean for the nonclinical population were considered to have subclinical 

distress and were invited to participate. Although student-athlete help-seeking is relatively low 

(Watson, 2005) and no incentive was offered for participation, there is evidence of positive 

attitudes among student-athletes toward interventions emphasizing athletic performance 

enhancement (Martin, 2005). Additionally, the athletics department at this university had 

recently contracted with a sport psychologist, who indicated every available appointment has 
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been booked since he began working with student-athletes at this school (personal 

communication, Carr, 2017). Thus, there is general empirical support for student-athlete interest 

in athletic performance enhancement interventions, as well as recent anecdotal evidence for 

interest in this specific population of student-athletes. Therefore, the performance enhancing 

effects of MAC were emphasized throughout recruitment and served as an incentive for 

participation in the current study.  

MAC intervention. Traditional psychological approaches to athletic performance 

enhancement have identified athletic performance as something distinct from broader 

intrapersonal factors (Gardner & Moore, 2007). In contrast, theory supporting the MAC 

intervention views the athlete as a person-in-context, who functions in a variety of domains, 

many of which have little to do with competitive performance. It is this whole-person outlook 

and focus on psychological processes, rather than outcomes, that allows MAC to effect change in 

contexts outside of athletics (Gardner & Moore, 2004; 2007). The MAC intervention consists of 

seven sessions, as described below, that are typically completed one per week for a total of seven 

weeks. However, to increase the likelihood of improved compliance, and consistent with the 

procedure established by Goodman and colleagues (2014), participants in the current study 

completed one 60-minute session the first week, followed by two 60-minute sessions per week 

for the remaining three weeks. Thus, the entire 7-session intervention was provided in four 

weeks. Each of Gardner and Moore’s (2007) seven MAC sessions is described below. 

 Session 1: Preparing the client with psychoeducation. This session began with an 

introduction to the MAC program, including introductions, scheduling, confidentiality, and 

contact procedures. Next, the theoretical rationale for the intervention was presented, and this 

rationale was connected to the athlete’s current and past performance experiences. The session 
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also included a discussion of strategies to control thoughts, emotions, and physiological 

sensations versus acceptance and automated self-regulation of performance. Toward the end of 

the session, goals of the MAC program were reiterated, and the athlete was introduced to the 

Brief Centering Exercise, a 5-minute guided mindfulness exercise led by the author.  

 Session 2: Introducing mindfulness and cognitive defusion. Session 2 expanded on the 

concepts of mindful awareness and mindful attention, and it introduced the concept of cognitive 

defusion. The session began with a Brief Centering Exercise, and then concepts from Session 1 

were reviewed for understanding. The purpose and rationale for mindfulness practice was 

reiterated, and between-session mindfulness practice experience were reviewed. Between-session 

mindfulness practice was augmented, and the session ended with a Brief Centering Exercise 

(Gardner & Moore, 2007).  

 Session 3: Introducing values and values-driven behavior. Session 3 began with a Brief 

Centering Exercise and a review of previous concepts for understanding. Then, the session 

introduced the importance of values in athletic performance, quality of life, and functioning in a 

variety of contexts. The distinction between values and goals was emphasized. The connection 

between values and day-to-day behaviors was discussed, with values presented as the foundation 

for future behavioral decisions. A new between-session mindfulness exercise was introduced, the 

Relevant Mindful Activity, followed by a discussion of previous between-session exercises. The 

session ended with an introduction to the Mindfulness of the Breath exercise.  

 Session 4: Introducing acceptance. The goal of Session 4 was to introduce the concepts 

of acceptance and avoidance, including the costs of avoidance and control strategies. The session 

began with an in-session mindfulness practice and review of previous concepts for 

understanding. Past efforts toward reducing or eliminating unpleasant thoughts, feelings, and 
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physiological sensations were reviewed. Student-athletes were helped to adopt a willingness to 

experience these unpleasant circumstances in the service of pursuing values-based behaviors. An 

extension of the Relevant Mindful Activity was introduced as a between-session exercise, and 

the session ended with a Brief Centering Exercise.  

 Session 5: Enhancing commitment. The purpose of Session 5 was to enhance the 

student-athletes’ commitment to performance-related values. The session began with an in-

session mindfulness practice and review of previous concepts for understanding. A distinction 

was made between motivation and commitment, with the former characterized by desire and the 

later demonstrated through behavior. Previous mindfulness experiences were reviewed and more 

advanced, performance-relevant mindfulness activities were introduced (e.g., mindful stretching, 

mindful sport drills). Toward the end of the session, MAC concepts were reviewed and the 

session ended with a Brief Centering Exercise.  

 Session 6: Skill consolidation and poise. The purpose of Session 6 was further 

integration of previous skills and concepts (i.e., mindfulness, acceptance, and commitment) to 

move the athlete toward greater behavioral flexibility. The session began with an in-session 

mindfulness practice and review of previous concepts for understanding. The author and athlete 

reviewed instances in which thoughts, feelings, and physiological sensations have been most 

problematic. The Task-Focused Attention Exercise was carried out in session, followed by 

processing of the experience. Thorough review of previous concepts and between-session 

exercises took place, including ongoing barriers, with process comments serving as a means to 

address in-session avoidance, if necessary. Between-session mindfulness practice was expanded 

to move the athlete even closer toward mindful engagement in competition. A performance-
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relevant version of the Task-Focused Attention Exercise may be practiced between sessions. The 

session ended with a Brief Centering Exercise.  

 Session 7: Maintaining and enhancing mindfulness, acceptance, and commitment. At 

this point, the athletes were regularly participating in exercises that promote the key MAC skills 

of mindfulness, acceptance, and commitment. Thus, the purpose of Session 7 was to extend these 

skills and prepare the athlete to continue to apply them after the MAC intervention ended. The 

session began with a Brief Centering Exercise and review of overall MAC program. The Task-

Focused Attention Exercise was extended to further orient the athlete to task-relevant demands 

of athletic performance. Current levels of experiential avoidance, willingness, and values 

commitment were reviewed. A Post-MAC Practice Plan was completed and reviewed by the 

author and athlete. 

Consistent with the procedure implemented by Goodman and colleagues (2014), 

participants completed one session the first week, followed by two sessions per week for the 

remainder of the intervention. Consistent with the multiple baseline design, participants 

continued to complete the CCAPS-34 for the duration of the baseline and intervention phases. 

Participants completed the CompACT at the outset of the study, after Session 3, and after 

Session 7. 

Research Design 

The hypotheses of the current study were tested using a single-case, multiple baseline 

design across participants (Barlow, Nock, & Hersen, 2009). This design is useful when a single-

case withdrawal design (i.e., ABAB) is inappropriate for ethical or practical reasons. The 

multiple baseline design includes a baseline phase of measurements, followed by an intervention 

phase. This design amounts to a series of staggered AB designs, with baseline phases extended 
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for successive participants or groups of participants (Barlow, Nock, & Hersen, 2009). A strength 

of the multiple baseline design lies in its ability to address confounding factors associated with 

other types of single-case designs, particularly history and maturation effects (Shadish, Cook, & 

Campbell, 2002), allowing researchers to conclude that change occurs only when the treatment is 

applied. This was particularly important for the current study given that Gross and colleagues 

(2016) found worse outcomes post-treatment, followed by improvement between post-treatment 

and follow-up, which may have been the result of a history effect. Additionally, the potential for 

attrition and underpowered analysis seen with Low’s (2016) use of wait-list controls was 

eliminated in the current study through the use of a single-case, multiple baseline design, as it 

eliminated the requirement for a large sample to test hypotheses statistically (Koehler & Levin, 

1998), and it eliminated the need to keep a wait-list group waiting until the treatment group 

finished the intervention.  

Participants were randomly assigned to one of three baseline conditions, then randomized 

to one of two intervention start points within each condition. More specifically, participants 

randomized to the first baseline condition were also randomized to begin the intervention after 

either the second or third baseline observation. Participants randomized to the second baseline 

condition were also randomized to begin the intervention after either the fourth or fifth baseline 

observation. Participants randomized to the third baseline condition were also randomized to 

begin the intervention after the sixth or seventh baseline observation.  

Following assignment to baseline condition and intervention start point, all participants in 

the study began twice weekly baseline assessment of psychosocial functioning using the 

CCAPS-34. During the baseline phase, participants were sent a link to the Qualtrics form via 

email and/or text message, whichever they preferred. Prior to administration, the form was tested 
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on multiple devices (e.g., laptops, smart phones) and platforms (e.g., Android, iOS, macOS, 

Windows) to ensure uniform presentation. Sessions and observations during the intervention 

phase were completed in the Counseling Practicum Clinic, the university’s counseling 

psychology department training clinic. To ensure uniformity of administration, forms continued 

to be completed electronically on Qualtrics using clinic laptops after the intervention began. 

After their respective baseline periods ended, participants were introduced to MAC Session 1. 

Beginning with Session 2, participants were scheduled two MAC sessions per week, with each 

session lasting 60 minutes. Session reminders were sent to participants via email and/or text 

message, whichever they preferred. Participants continued to complete the CCAPS-34 twice 

weekly until they finished the MAC intervention. 

The intervention was administered by a 3rd year doctoral student, who had prior 

experience implementing the MAC intervention with student-athletes. This student completed 

master’s degrees in both kinesiology/sport psychology and clinical mental health counseling. 

This student had also been formally trained in ACT, on which the MAC intervention is based.  

Treatment Fidelity 

Administration of the intervention by the author proceeded according to Gardner and 

Moore’s (2007) approach as modified by Goodman and colleagues (2014). Two components of 

the MAC intervention support treatment fidelity. First, every session included a brief review of 

previous session content, including explicitly checking for and responding to any participant 

questions or uncertainties. Second, throughout the MAC intervention, participants were assigned 

homework in which they review and apply session content to their own circumstances (e.g., 

values, goals, behaviors). This homework was regularly reviewed in subsequent sessions. These 
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two treatment components helped to enhance treatment fidelity by providing feedback to the 

author regarding participant understanding and application of session concepts.  

In addition to the use of a manualized intervention with built in feedback mechanisms, 

three independent raters observed a random sample of 25% of videotaped sessions to further 

evaluate treatment fidelity. The sample of videotaped sessions was stratified such that all seven 

MAC sessions were reviewed by raters, although not for every participant. Independent raters 

were graduate students recruited from dual-track clinical mental health counseling and sport 

psychology degree programs. These raters had previous training and education on the basic 

theoretical and clinical tenets of mindfulness- and acceptance-based interventions in sport 

psychology, as well as experience with student-athletes and community mental health clients 

supervised by Certified Mental Performance Consultants and licensed psychologists, 

respectively. The author conducted all MAC training with these raters. The author has trained in 

multiple 2-day ACT workshops conducted by experts recognized by the Association of 

Contextual Behavioral Science, as well as over 800 hours supervised face-to-face hours with 

student-athletes and community mental health clients. The author also has over 400 face-to-face 

hours supervising graduate students in training. Training specific to the MAC intervention began 

with an introduction to the fidelity instrument, how it should be implemented, how to identify 

treatment components using the instrument. The author conducted four 60-minute meetings with 

the fidelity rating team to review readings from the MAC intervention manual and clarify MAC 

concepts.  

The fidelity rating team independently watched all 60 minutes of the randomly sampled 

sessions. While watching each session, they utilized a fidelity instrument to identify treatment 

components for each session observed. Raters were instructed not to discuss their ratings with 
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one another. Rather than calculating raw agreement among raters, interrater agreement was 

calculated using Fleiss’ kappa (Fleiss & Cohen, 1973), which is an extension of Cohen’s kappa 

(Cohen, 1960). Cohen’s kappa measures agreement between two raters, factoring out agreement 

due to chance. Fleiss’ kappa also factors out agreement due to chance, and it is appropriate for 

use when there are more than two raters (Fleiss & Cohen, 1973). Fleiss’ kappa ranges from 0 to 

1, where 0 means no agreement among raters and 1 means perfect agreement. The kappa 

coefficient among the raters in the current study was .80. According to Landis and Koch (1977), 

the following should be used as benchmarks in interpreting kappa: .00 to .20 (slight), .41 to .60 

(moderate), .61 to .80 (substantial), and .81 to 1.00 (almost perfect).  

Data Analysis 

Jacobson and Truax (1991) outlined a procedure for identifying change that is unlikely 

due to measurement error, known as the reliable change index (RCI). The RCI represents the 

minimum amount of client change that must occur before it is considered reliable change with 

95% certainty. An even more stringent criterion for an intervention involves the combination of 

reliable change and recovery, or clinically significant change (Kazdin, 1999), which refers to 

scores that achieve reliable change and improve to the extent that they are indistinguishable from 

a normative population. The RCI was used to determine whether participants achieved reliable 

change in CCAPS-34 and CompACT scores through MAC participation. However, given that 

participants with a clinical level of distress were excluded from participation, only one 

component of clinical significance could be examined in the current study (i.e., reliable change 

as a result of the treatment).  

Data analysis and the interpretation of results in multiple baseline designs has evolved 

over time.  Behavior analysts have historically preferred to let single case, multiple baseline 
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results speak for itself through plots and visual comparisons of pre- and post-intervention 

outcome measurements, known as visual inspection of the data (Barlow, Nock, & Hersen, 2009). 

The foundation of visual inspection lies in the evaluation of three characteristics of the graphed 

data: trend, or the direction of progress of the data; level, or the relative value of the data on the 

dependent variable; and stability, or the variability of the data (Lane & Gast, 2013). Lane and 

Gast (2013) note that while evaluation of trend is paramount, establishment of stability is key to 

eliminating threats to validity. Generalizability of the treatment is evaluated by replicating 

effects across participants and/or studies (Kennedy, 2005). Visual inspection of data in the 

current study proceeded according to Fisher, Kelley, and Lomas’ (2003) dual criteria (DC) 

method, which augments Kazdin’s (1982) split middle (SM) method. The SM method calculates 

a trend line from observations in the baseline phase and superimposes this trend line onto the plot 

for the intervention phase to aid interpretation. The DC method superimposes a second trend line 

onto the plot for the intervention phase, calculated from the mean of baseline observations. The 

DC method then relies on a binomial test to predetermine the requisite number of points falling 

below the trend lines to conclude a treatment effect is present (Fisher, Kelley, & Lomas, 2003; 

Kazdin, 1982).  

In addition to the history of visual inspection of the data, there are also a number of 

statistical procedures available for single-case designs, which are generally based on time series 

models or are based in randomization tests (Koehler & Levin, 1998). There is substantial debate 

surrounding the relative superiority of visual inspection versus statistical analysis of single-case 

data (Barlow, Nock, & Hersen, 2009). Visual inspection techniques have been criticized for a 

lack of uniform decision-making rules, specific requirements for data (e.g., stable baseline free 

of any trend), and lack of sensitivity to treatment effects (Bulte & Onghena, 2009; Kazdin, 



 25 

1982). The lack of uniformity in visual inspection techniques has led to disagreement among 

judges (Bulte & Onghena, 2009; DeProspero & Cohen, 1979) and unacceptable Type I and Type 

II error rates (Fisher, Kelley, & Lomas, 2002; Matyas & Greenwood, 1990). Given these 

limitations, researchers utilizing single-case, multiple baseline designs have been advised to 

employ both visual and statistical analyses (Barlow, Nock, & Hersen, 2009; Bulte & Onghena, 

2009; Morley & Adams, 1991).  

Therefore, the data from the current study was analyzed visually (as described above) as 

well as statistically according to Koehler and Levin’s (1998) procedure for regulated 

randomization. Koehler and Levin’s (1998) regulated randomization procedure includes two 

points of randomization. First, participants are randomly assigned to one of the staggered AB 

conditions. Second, participants are randomly assigned to an intervention start point within the 

AB condition. Koehler and Levin’s (1998) test gets its statistical power not from the number of 

participants in the sample, but from the number of possible randomization permutations, making 

it useful for single-case, multiple baseline studies. The analysis compares all possible A and B 

phase outcomes, constructs a distribution of these possible outcomes, and examines the location 

and probability of the actual intervention outcome within the distribution of possible outcomes 

(Koehler and Levin, 1998). Because the current study utilized four participants randomized to 

three potential AB phases, the number of possible outcomes can be calculated as 

(N! × kP) – (P! × kP) 

where N is the number of participants, P is the number of staggered AB phases, and k is the 

number of potential intervention start points associated with each staggered AB phase. With four 

participants and two potential intervention start points for each of three staggered AB conditions, 

there were 144 randomization possibilities in the current study. The results produced by the 
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actual randomization outcome were compared statistically against the distribution of possible 

randomization permutations (see Tables 5, 6, 7, 8). 
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CHAPTER 3 - RESULTS 

The current study employed an intervention with built in mechanisms to provide the 

author feedback regarding treatment fidelity (e.g., review of previous session content for 

participant understanding). Additionally, three independent raters observed a stratified random 

sample of 25% of videotaped sessions to further evaluate treatment fidelity. There was evidence 

supporting fidelity to the treatment, as the three raters observed 90 out of 94 (95.7%) 

intervention components across the seven sessions.  

Four subscales of the CCAPS-34 were the primary outcomes of interest: Depression, 

Generalized Anxiety, Social Anxiety, and Academic Distress. Data from the initial screening are 

summarized in Tables 1 and 2. At the initial screening, Depression subscale scores for the four 

participants ranged from 0.00 to 1.00 (M=0.63, SD=0.44). Generalized Anxiety subscale scores 

at screening ranged from 0.67 to 1.33 (M=1.04, SD=0.28). Social Anxiety subscale scores at 

screening ranged from 1.40 to 2.20 (M=1.85, SD=0.34). Academic Distress subscale scores at 

screening ranged from 1.25 to 2.50 (M=1.94 SD=0.55). CompACT scores at Session 1 included: 

Openness to Experience (M=27.00, SD=6.83), Behavioral Avoidance (M=18.25, SD=4.92), 

Valued Action (M=36.50, SD=3.70), and CompACT Total (M=81.75, SD=10.81). 

Reliable Change 

The RCI refers to the minimum amount of change that must occur on a variable of 

interest before it is considered reliable change with 95% certainty. The RCI was used to 

determine whether participants achieved reliable change in CCAPS-34 and CompACT subscale 

scores through MAC participation. Table 3 summarizes RCI data for participants’ CCAPS-34 

scores, while RCI data for CompACT scores is reported in Table 4. Participant A demonstrated 

reliable pre-post change on CCAPS-34 Academic Distress and on CompACT Valued Action and 
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Behavioral Awareness subscale scores. CCAPS-34 and CompACT outcome scores for 

Participants B, C, and D were not of sufficient magnitude to be considered reliable change, 

although the data generally trended in the hypothesized direction, suggesting reduced CCAPS-34 

scores and improved CompACT scores. 

Visual Inspection 

In order to inspect the data using Fisher, Kelley and Lomas’ (2003) DC method, a trend 

line was first calculated based on a regression of baseline data for each participant, then 

superimposed onto the treatment phase. Next, a second trend line was calculated from the mean 

of baseline observations for each participant, then superimposed onto the treatment phase. 

Finally, the number of treatment observation points falling below both trend lines were counted 

and compared against the number required by the binomial test, as specified by Fisher, Kelley 

and Lomas (2003). For interventions with six treatment observations, all six observation values 

must be below both trend lines to conclude the intervention effect is reliable.  

Depression. Observations of depression scores for Participants A, B, C, and D are 

represented in Figure 1. Observations for Participants A and B showed two points below both 

trend lines, which does not indicate a reliable treatment effect. Observations for Participant C 

showed all six observation values were below both trend lines, which indicates a reliable effect 

of the treatment on depression. Observations for Participant D showed four points below both 

trend lines, which does not indicate a reliable treatment. 

 Generalized anxiety. Observations of generalized anxiety scores for Participants A, B, 

C, and D are represented in Figure 2. Observations for Participants A and D showed six points 

below both trend lines, which indicates a reliable treatment effect of the intervention on 
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generalized anxiety. Observations for Participants B and C showed three and five points below 

both trend lines, respectively, which does not indicate a reliable treatment effect.   

 Social anxiety. Observations of social anxiety scores for Participants A, B, C, and D are 

represented in Figure 3. Observations for Participants B and C showed six points below both 

trend lines, which indicates a reliable treatment effect of the intervention on social anxiety. 

Observations for Participants A and D showed five and four points below both trend lines, 

respectively, which does not indicate a reliable treatment effect.   

 Academic distress. Observations of academic distress scores for Participants A, B, C, 

and D are represented in Figure 4. Observations for Participant D showed six points below both 

trend lines, which indicates a reliable treatment effect of the intervention on academic distress. 

Observations for Participants A, B, and C showed between zero and four points below both trend 

lines, which does not indicate a reliable treatment effect.   

Regulated Randomization 

To address shortcomings associated with visual inspection of data (Barlow, Nock, & 

Hersen, 2009; Bulte & Onghena, 2009; Fisher, Kelley, & Lomas, 2002; Matyas & Greenwood, 

1990), results from the current study were also analyzed statistically using the regulated 

randomization procedure outlined by Koehler and Levin (1998). A mean was calculated for 

pretreatment (i.e., A phase) and treatment (i.e., B phase) observations for each of the 144 

possible randomization outcomes. Next, B phase means (MB) were subtracted from A phase 

means (MA), resulting in a difference score (MA-MB) for each permutation. Finally, difference 

scores were rank ordered. The resulting distribution of difference scores was used to test the null 

hypothesis that the MAC intervention had no effect on the observed scores in participants. If the 

treatment had no effect, then the variation in scores is random, and the difference score of the 
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permutation that actually occurred could appear anywhere in the distribution of possible 

permutations. However, if the treatment affected the observed scores as hypothesized, then the 

difference score for the permutation that actually occurred should be among the largest 

difference scores (i.e., ranked high). Specifically, with 144 permutations, the permutation that 

actually occurred would have to be ranked #7 or greater to maintain a Type I error rate of .05. 

This analysis was conducted for each of the four outcome variables. 

 Depression. Table 5 shows the result of the regulated randomization analysis for the 

CCAPS-34 Depression subscale. The MAC treatment produced a mean difference score of 

0.218. This score ranked 59th among the distribution of possible difference scores, which was not 

statistically significant (p=.410). 

 Generalized Anxiety. Table 6 shows the result of the regulated randomization analysis 

for the CCAPS-34 Generalized Anxiety subscale. The MAC treatment produced a mean 

difference score of 0.431. This score ranked 14th among the distribution of possible difference 

scores, which was not statistically significant (p=.097). 

 Social Anxiety. Table 7 shows the result of the regulated randomization analysis for the 

CCAPS-34 Social Anxiety subscale. The MAC treatment produced a mean difference score of 

0.429. This score ranked 67th among the distribution of possible difference scores, which was not 

statistically significant (p=.465). 

 Academic Distress. Table 8 shows the result of the regulated randomization analysis for 

the CCAPS-34 Academic Distress subscale. The MAC treatment produced a mean difference 

score of 0.558. This score ranked 6th among the distribution of possible difference scores, which 

is statistically significant (p=.042).  
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CHAPTER 4 - DISCUSSION 

The current study tested the assertion by Gardner and Moore (2007) that the MAC 

intervention produces psychosocial benefits beyond the sport performance context using a 

sample of NCAA Division I student-athletes and a single-case, multiple baseline design. Results 

were examined using RCI (Jacobson & Truax, 1991), visual inspection (Fisher, Kelley, & 

Lomas, 2003), and regulated randomization, a statistical procedure for multiple baseline designs 

(Koehler & Levin, 1998).  

It was expected that the MAC intervention would demonstrate reliable and statistically 

significant change in collegiate student-athletes’ psychosocial functioning. Results of analyses 

using RCI and visual inspection suggest partial support for the reliability of the pre-post change 

observed in participants. RCI results were more conservative than visual inspection, indicating 

reliable change in one participant (Participant A) on three subscales (CCAPS-34 Academic 

Distress, CompACT Valued Action, CompACT Behavioral Awareness). Visual inspection of the 

data also revealed partial support for the reliability of pre-post effects, with significant 

improvement indicated for Participants A (Generalized Anxiety), B (Social Anxiety), C 

(Depression, Social Anxiety), and D (Generalized Anxiety, Academic Distress). Results of the 

regulated randomization analysis also suggested partial support for the effect of the MAC 

intervention on psychosocial outcomes, specifically, a statistically significant reduction of 

participants’ academic distress.  

Three similar studies produced results that make it difficult to draw definitive conclusions 

about the effect of the MAC intervention on psychosocial outcomes in student-athletes. Low 

(2016) showed a statistically significant effect of MAC on Perceived Stress Scale scores 

(d=0.73), but not for depression and anxiety measures. However, the author acknowledged the 
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possibility of a Type II Error due to underpowered analyses. Likewise, Goodman et al. (2014) 

reported a small but significant effect of MAC plus hatha yoga on perceived stress (d=0.26), as 

well as trending results for tolerance of negative affect (disgust, anxiety, apprehension) and 

valued living, but not for grit or experiential avoidance. The lack of impact on experiential 

avoidance in this study is puzzling in that this is a key mechanism of acceptance-based 

interventions such as MAC. Additional mixed results include Gross and colleagues’ (2016) 

comparison of the effects of MAC and PST on CCAPS-62 scores. The authors reported small but 

significant effects of the MAC intervention on Substance Use, Hostility, Generalized Anxiety, 

and overall Distress subscale scores. However, as described earlier, these effects occurred 

primarily between the end of the intervention and one-month follow up. Gross and colleagues 

(2016) also included the Acceptance and Action Questionnaire II (AAQ-II; Hayes et al., 2004), a 

measure of key mechanisms of ACT-based interventions. Both MAC and PST groups showed 

increases in these key MAC mechanisms between pre-intervention and Session 3, and both 

groups showed decreases in AAQ-II scores between post-intervention and follow up.  

A primary purpose of the current study was to clarify the inconsistent and mixed results 

in the MAC literature, including support for the effects on some but not all psychosocial 

outcomes, as well as the observation that the MAC intervention produces results that occur, at 

times, independent of its theorized mechanisms of action. However, like the previous studies 

testing the effects of MAC on psychosocial outcomes, results of the current study suggest 

inconsistent effects of MAC on psychosocial outcomes. That is, results indicate support for the 

effect of MAC on all of the primary outcome variables, but not consistently for all participants. 

The RCI analysis, for example, showed reliable change in Academic Distress, Valued Action, 

and Behavioral Awareness for Participant A only. These results are likely affected by a 
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combination of scores reported at baseline and response to the intervention. Thus, while 

Participant C reported slightly higher academic distress at baseline, Participant A showed greater 

improvement following the intervention. Additionally, Participant A was the only participant to 

report a history of anxiety diagnosis; he denied a history of depression and depression diagnosis, 

and denied current treatment for either depression or anxiety. Visual inspection revealed 

significant improvement in Generalized Anxiety for Participants A and D, and these participants 

also reported the highest Generalized Anxiety scores at baseline. In contrast, significant 

improvement in Social Anxiety occurred for Participants B and C only, and these participants 

reported the two lowest Social Anxiety scores at baseline. However, they both showed a clear 

and consistent response to the intervention with respect to Social Anxiety. Participants B and C 

were the only two participants to report a previous work with a sport psychology professional. 

The inconsistency in treatment effects may be explained by a combination of the magnitude of 

distress reported at baseline and idiosyncratic response to the intervention. It remains unclear 

why, regardless of the magnitude of distress reported at baseline, some participants demonstrated 

clear and consistent responses to the intervention while others did not. 

Additionally, like Goodman et al. (2014) and Gross et al. (2016), the current study 

suggested inconsistent support for the effect of MAC on the intervention’s mechanisms of action. 

These findings are puzzling given that Gardner and Moore (2007) – and indeed researchers in the 

broader ACT literature – postulate that the intervention “does not directly target outcomes. 

Rather, the MAC targets processes that are directly related to optimal performance and that 

ultimately result in desired performance outcomes” (pp. 41-42). It remains unclear why the MAC 

intervention does not consistently affect the mechanisms through which is posited to influence 

outcomes. This finding in the MAC literature is consistent with the clinical literature. A 
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systematic review of change mechanisms in mindfulness-based cognitive therapy for depression 

showed that change occurred via theoretically-supported mechanisms in some but not all studies 

(van der Velden et al., 2015).  

A unique aspect of the current study was the effort taken to operationalize inclusion 

criteria in order to ensure the participants in the final sample represented student-athletes whose 

distress put them in the upper range of the distribution for a nonclinical population (i.e., 

subclinical distress). As Gardner and Moore (2006; 2007) suggest, this is a key step in 

determining appropriateness for participation in the MAC intervention, as these individuals are 

apparently not likely to respond to the MAC intervention, despite their typical desire for an 

intervention with a focus on sport performance enhancement. Instead, as the MAC authors 

indicate, those with clinical levels of distress generally require treatment focusing on the clinical 

features present before focusing on performance enhancement. Inclusion of participants with 

subclinical distress, although compatible with the theoretical basis of the MAC intervention, 

poses methodological challenges. Specifically, the lower the ceiling for acceptable distress, the 

lower the range of possible improvement from pre-to-post intervention. And while the inclusion 

of participants with subclinical distress reduces the range of possible improvement, the 

magnitude of change required to overcome error for RCI and regulated randomization analyses 

remains unchanged, thereby producing a risk of type II error. This is an inherent challenge of 

studying the MAC intervention, as it is contraindicated for those with clinical distress (Gardner 

& Moore, 2007). However, this assertion might be worthy of reconsideration. There is no 

evidence in the MAC literature that the intervention is ineffective for those with clinical levels of 

distress. Instead, the limitation to participants with subclinical distress may be impacted by the 

fact that the field of sport psychology professionals is split between those with clinical training in 
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psychology and those with performance enhancement training based kinesiology or physical 

education. In fact, the contraindication for those with clinical distress seems to be at odds with 

the authors’ claim that the MAC intervention is uniquely capable of improving athletic 

performance and simultaneously impacting psychosocial factors outside of sport. Researchers 

examining the mental health of student-athletes might consider exploring the efficacy of the 

MAC in a clinical population. 

For future MAC research excluding participants with clinical distress, the increased risk 

for type II error associated with restriction in the range of scores should be addressed by utilizing 

outcome measures that include bipolar scales, as opposed to unipolar scales. Unipolar scales, 

such as those on the CCAPS-34, measure the presence or absence of an attribute. In contrast, a 

bipolar scale places two opposite attributes on a dimension and measures participants’ location 

along that dimension. The inclusion of bipolar scales in future research studying MAC effects on 

psychosocial factors would make it possible to observe participants moving from subclinical 

distress to thriving or flourishing. This would effectively increase the range of possible 

improvement, which is inherently reduced when studying a population with subclinical distress.   

The current study utilized Koehler and Levin’s (1998) regulated randomization procedure 

for analyzing single-case, multiple baseline data. The procedure was repeated for each of the four 

outcomes of interest: depression, generalized anxiety, social anxiety, and academic distress. In 

general, repetition of tests within a single sample increases the familywise error rate. This 

effectively inflates !, thereby increasing the probability of committing a type I error. A priori 

methods of reducing !, such as the Bonferroni correction, can reduce familywise error rate to 

levels at or below !. However, doing so reduces statistical power. The Bonferroni correction is 

especially conservative when the outcomes being tested are related. Thus, the decision to correct 
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! must consider the balance between committing type I and type II errors. Given the dearth of 

data on the effect of MAC on psychosocial outcomes, and considering the dependence among 

the outcome variables in the current study, an ! correction was not employed. However, as the 

literature in this area matures and becomes refined, ! corrections for multiple test will become 

more appropriate. Alternatively, more commonly used analyses including an omnibus test and 

pairwise post-hocs require larger samples, but would also effectively control familywise error 

rate.  

A second factor potentially explaining the inconsistent effect of the MAC intervention on 

psychosocial outcomes in the current study involves working alliance and social desirability. A 

prerequisite to change in therapy, Bordin (1979) identified three components of the working 

alliance: agreement on the goals of treatment, collaboration toward tasks required to achieve 

these goals, and the strength of bond between “the person who seeks change and the one who 

offers to be a change agent” (p. 252). The importance of working alliance in effecting change in 

psychotherapy was affirmed by two meta-analyses (Horvath, 2011; Tryon & Winograd, 2011). 

The current study may have faced challenges to all three working alliance components. With 

respect to agreement on goals and collaboration toward tasks, the MAC intervention has emerged 

from third wave cognitive-behavioral interventions, which are based in mindfulness and 

acceptance concepts (Gardner and Moore, 2007). These concepts are not especially intuitive, 

posing a challenge for arriving at agreement on goals and collaboration toward the tasks of the 

intervention. In fact, clinicians utilizing third wave approaches often use a woven finger trap to 

illustrate that while one’s instinct may be to escape discomfort, relief may actually be achieved 

in some circumstances by leaning into the discomfort.  
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The strength of the bond between the author, who conducted all MAC sessions, and the 

individual participants, may have also faced challenges as a result of the logistics and methods of 

the study. Specifically, all participants came from the varsity football team, and the principal 

researcher had no previous relationships established with the players, coaches, or administrators 

of this team prior to the outset of the study. Additionally, the timeline of the study included two 

sessions per week, a protocol established by Goodman et al. (2014). It may be that the lack of 

prior relationships with this team and the accelerated intervention timeline posed challenges for 

establishing the human relationship component of the working alliance, which could have led 

participants to underreport distress and/or changes in psychological processes/mechanisms of the 

intervention. In other words, participants might have had reservations about disclosing mental 

health information or details about past performances to a relatively unknown person as part of a 

fast-paced intervention that seems, at first glance, to be only loosely connected to athletic 

performance. Researchers are advised to consider the impact of working alliance and social 

desirability on research findings by including measures of these constructs to ensure treatment 

fidelity. This is especially true for MAC and other mindfulness and acceptance-based 

interventions for the reasons outlined above.  

The use of the CompACT as a measure of the MAC intervention’s mechanisms of action 

might explain the finding that the intervention affected some but not all theoretical mechanisms 

of action. The AAQ-II is a well-known measure that claims to capture the mechanisms of ACT-

based interventions, such as MAC (Hayes et al., 2004). However, it is has been criticized for 

conflating ACT mechanisms with distress outcomes (Watson, 2011; Wolgast, 2014) and 

overemphasizing some ACT mechanisms while neglecting others (Francis, Dawson, & Golijani-

Moghaddam, 2016). The CompACT is a relatively new tool, and through a Delphi study and 
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factor analysis (Francis, Dawson, & Golijani-Moghaddam, 2016), its authors have addressed the 

criticisms levied upon the AAQ-II. Two aspects of the CompACT indicate it may, in part, 

explain results of the current study. First, although the authors utilized a non-clinical sample to 

test the structure, reliability, and validity of the instrument, participants were recruited from two 

universities in the United Kingdom. These participants were primarily female (74.0%) and White 

(94.4%), and they were generally older (M=31.34 years versus 19.75 years) than the participants 

in the current study. In contrast, participants in the current study were all male, largely non-

White, and younger. Future research should replicate the structure, reliability, and validity of the 

CompACT in more diverse cultural groups, including student-athletes. Second, in addition to 

homogeneity among participants used to establish the CompACT, variability in the data was 

relatively large (Table 2). In calculating RCI, as variability increases or reliability decreases, 

standard error of the difference increases. The instrument is then less likely to show reliable 

change in participants, independent of their actual pre-post scores. It may be that the somewhat 

large variability of subscale scores in the sample used to test the CompACT structure resulted in 

an instrument less likely to demonstrate reliable change, independent of participants’ actual pre-

post scores. That the data trended in the hypothesized direction in the current study supports this 

interpretation of the results. Researchers relying on RCI analysis of CompACT data would be 

well-advised to use variability and reliability figures associated with samples most closely 

aligned with the population of interest (e.g., clinical vs non-clinical, student-athletes).  

 In order to evaluate participants’ data from multiple perspectives, the current study 

utilized multiple procedures for analyzing single-case, multiple baseline data. These methods 

produced slightly different results, leaving the author with decisions about which method best 

addresses the hypotheses. The RCI analysis is limited in that it is influenced by the 
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psychometrics of the instruments chosen, and it relies on just two data points (i.e., pre-and post-

intervention observations). Regulated randomization is a unique statistical procedure that allows 

for the calculation of statistical significance using a very small number of participants, and it 

considers all observations taken throughout the study. However, it is influenced by missing data, 

and it ignores idiosyncratic participant changes. In contrast, the visual inspection procedure 

utilized in the current study considers all observations obtained throughout the study, including 

baseline averages and trends. Additionally, because visual inspection is a within-subjects 

analysis, observation of idiosyncratic participant changes is possible. This allows for a more 

granular consideration of individual responses to the intervention. Because the current study – as 

well as similar studies of psychosocial effects of the MAC intervention – produced effects for 

some but not all participants, and some but not all outcome measures, an analysis that allows for 

a more nuanced interpretation of individual participant changes is preferred. Therefore, the visual 

inspection procedure may be best suited to answer research questions regarding MAC effects on 

psychosocial factors beyond the sport context.  

 Another limitation of the current study concerns a threat to internal validity via contagion 

among participants. The multiple baseline design utilized in this study relies on a staggered 

initiation of for each participant. To the extent that participants discussed intervention 

components, the utility of this staggered intervention may have been compromised. Additionally, 

the first author also served as the therapist implementing the MAC intervention, which is another 

limitation of the current study (i.e., researcher allegiance). 

 Using the criteria for identifying empirically-supported treatments (ESTs) suggested by 

Chambless and Hollow (1998), the MAC intervention has amassed sufficient support to be 

considered a “probably efficacious” intervention for the enhancement of sport performance 
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(Gross et al., 2016; Lutkenhouse, Gardner, & Moore, 2007). That is, although multiple RCTs 

support the intervention, these studies were conducted by the MAC authors and colleagues. 

However, evidence for the claim that the intervention produces psychosocial benefits for athletes 

beyond sport is mixed. Importantly, the MAC intervention does not appear to produce harm in 

the domains beyond sport. Rather, the evidence suggests that in addition to reliable performance 

gains, the intervention produces additional psychosocial benefits in some but not all participants. 

Accordingly, the intervention remains a viable option for athletic performance enhancement. 

 Future research examining the MAC intervention should seek to determine (a) the factors 

that lead to some participants to realize psychosocial benefits while others do not and (b) the 

mechanisms through which the intervention affects outcome variables. This can be done using 

larger, more granular analysis of moderators and mediators, respectively, as well as through the 

methodological considerations outlined above.   
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Appendix A – Extended Literature Review 

Applied Sport Psychology 

The current state of the applied sport psychology literature is best understood in the 

context of historical developments in the broader psychological literature. The discipline of 

professional sport psychology grew dramatically in the 1960s and 1970s. During this time, the 

broader field of psychology was also experiencing dramatic change, as strict behaviorism and 

empiricism gave way to a social-cognitive revolution known as the second wave of behavioral 

psychology (Bandura, 1977; Meichenbaum, 1977). The discipline of applied sport psychology 

came to define itself through many of the techniques advanced by this second wave of behavioral 

psychology, particularly the skills-based approach posited by Meichenbaum (1977). 

Meichenbaum (1977) suggested that daily functioning and the ability to cope with 

stressors is primarily a function of excesses and deficits in behavior. Therefore, the ability to 

regulate behavior, which was believed to be skills-based, enhances daily functioning. 

Meichenbaum (1977) suggested a psychoeducational approach to help clients develop self-

regulation skills. Adjusting these techniques to be specific to sports, the discipline of applied 

sport psychology has relied on these interventions, known as psychological skills training (PST), 

for over 40 years (Hardy, Jones, & Gould, 1996; Moore, 2007). Specifically, the most common 

PST interventions include those targeting goal-setting, mental imagery, self-talk, and arousal 

regulation (Gould, Murphy, Tammen, & May, 1991). PST interventions have been used 

individually and in various combinations (e.g., self-talk plus arousal regulation), with the 

ultimate goal of regulating internal experiences (i.e., thoughts, emotions, and physiological 

sensations) to create an internal state optimal for athletic performance. 
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Goal-setting.  Goal-setting refers to a target, a standard, or an accomplishment for which 

an athlete strives, which allows them to focus attention, increase effort, and persist through 

adversity (Vealey, 2007). Kyllo and Landers (1995) conducted the first meta-analysis of athletic 

goal setting interventions. They noted that while goal setting was consistently shown to be 

beneficial in industrial/organizational context, results were mixed regarding goal-setting in the 

sport domain. The authors observed a trend of underpowered studies in the sport domain relative 

to those in industrial/organizational contexts. Therefore, Kyllo and Landers (1995) endeavored to 

conduct a meta-analysis of athletic goal-setting studies in order to pool samples and increase 

statistical power. They found a small overall effect of goal-setting on improving athletic 

performance (g = .34), with file drawer analysis indicating 19 studies with effect sizes of zero 

would be necessary to negate the meta-analytic results (Kyllo & Landers, 1995). In 

distinguishing types of goals, Lochbaum and Gottardy’s (2015) meta-analytic review revealed 

moderately large effect of performance goal contrast type on athletic performance improvement 

(g = .74), as well as small effects for mastery approach (g = .38) and performance approach (g = 

.38) goal types. Brown and Fletcher (2017) included three athletic goal-setting studies in a 

category of psychological interventions for performance enhancement, making it impossible to 

isolate the individual contribution of goal-setting to performance enhancement.  

Mental imagery. Mental imagery, or mental practice, refers to the creation of sensory 

experiences in the mind, and is one of the most widely studied interventions in the psychological 

skills training literature (Morris, Spittle, & Watt, 2005). Despite the depth of the literature on 

mental imagery, evidence for the intervention is mixed. Feltz and Landers (1983) conducted the 

first meta-analysis on the effects of mental imagery on athletic performance. Sixty studies were 

included, from which 146 effect sizes were calculated. Results showed a moderate effect of 
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mental imagery on performance enhancement (d = .48). Meta-analyses of the effect of mental 

imagery on athletic performance were also conducted by Hinshaw (1991) and Driskell, Copper, 

and Moran (1994), resulting in moderately large (d = .68) and moderate (d = .53) effect sizes, 

respectively. Additionally, the former found imagery with an internal perspective produced a 

larger effect than an external perspective, as well as a larger effect for short (<1min) or long (10-

15min) practice sessions relative to medium length (3-5min) practice sessions (Hinshaw, 1991). 

The latter study revealed moderators for the effect of mental imagery, including a larger effect 

for performance tasks with more cognitive elements, dissipation of mental imagery effects over 

2-3 weeks, and diminishing effects with extended practice (i.e., less is more).  

Self-talk. Self-talk refers to the internal verbal dialog through which athletes interpret 

their feelings, provide themselves reinforcement or criticism, and evaluate themselves (Vealey, 

2007). Self-talk strategies may include positive thinking, perspective taking, thought stopping, 

countering or reframing, and cognitive restructuring. Although there is agreement among 

researchers that cognitive content can influence performance positively or negatively, evidence 

for a causal link between self-talk modification and athletic performance has not been 

established (Gardner & Moore, 2006). Meyers, Whelan, and Murphy (1996) conducted a meta-

analysis of six self-talk studies and found a large, nonsignificant effect (d = .53). More recently, 

Hatzigeorgiadis and colleagues (2011) conducted a meta-analysis of 32 self-talk intervention 

studies yielding 62 effect sizes and found a moderate overall effect (d = .48). 

Arousal regulation. Arousal regulation refers to physical relaxation or “psyching up” 

techniques that allow athletes to control physiological activation and manage physical energy 

levels. Meyers, Whelan, and Murphy (1996) identified 56 studies between 1970 and 1988, many 

of which were college samples or other non-athlete participants. A meta-analysis of physical 
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relaxation interventions yielded an effect size of .73 (Meyers, Whelan, & Murphy, 1996). 

Separately, Meyers and colleagues used meta-analytic procedures to evaluate five studies 

examining “psyching up” interventions, which demonstrated an effect size of 1.23.  

Combination interventions. The vast majority of applied sport psychology studies do 

not examine individual PST interventions, but instead test the effects of combinations of 

interventions (e.g., self-talk and arousal regulation) on athletic performance. Meyers, Whelan, 

and Murphy (1996) conducted the only meta-analysis on combination interventions, evaluating 

nine studies and finding an effect size of 1.01. Interpretation of these findings is limited by the 

small number of studies as well as the fact that the majority of these studies utilized a single 

intervention protocol. Hatzigeorgiadis et al. (2011) compared individual self-talk interventions 

with those that included self-talk as part of a package of mental training interventions for athletic 

performance enhancement. Results of the moderator analysis revealed a large, nonsignificant 

effect (d = .98) for mental training packages, although the authors noted the trend of single-case 

multiple baseline designs in these interventions, which were also much longer than other 

intervention periods.  

Application of stringent criteria to the PST literature base. In the broader field of 

applied psychology, one byproduct of the movement toward evidence-based practice has been 

the delineation of empirically supported treatments (ESTs), that is, clearly described treatments 

that independently produce effects in specific populations of interest (Chambless & Hollon, 

1998; Tolin et al., 2015). Chambless and Hollon (1998) defined three levels of EST: possibly 

efficacious, which refers to treatments with only one study demonstrating efficacy or if all 

research on a treatment has been conducted by the same research team; and experimental; 

efficacious, which refers to treatments with demonstrated efficacy in at least two studies 
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conducted by independent research teams; and efficacious and specific, which refers to 

treatments demonstrating efficacy in comparison to inert conditions or other bona fide 

treatments. In the wake of Smith and Glass’ (1977) meta-analysis procedure, a number of 

investigators sought to evaluate the efficacy of sport psychology interventions. A debate ensued 

regarding methodological standards for inclusion in such reviews. For instance, Feltz and 

Landers (1983) discussed the issue of methodological quality, ultimately deciding to include in 

their meta-analysis all studies that had pretest scores or a control comparison, regardless of study 

quality. Gardner and Moore (2006) observed that despite questions regarding the methodological 

standards and inconsistent findings of these applied sport psychology interventions, researchers 

often conclude there is unequivocal support for PST interventions in enhancing athletic 

performance. Gardner and Moore (2006) examined the body of PST interventions published 

between 1960 and 2005, comparing each study against established criteria for the determination 

of empirically supported treatment (EST) status (Chambless & Hollon, 1998). The results 

suggested few PST studies met these methodological standards, and those that did produced null 

or inconsistent results. Of the 27 studies examining the effect of goal-setting on athletic 

performance, only two satisfied the criteria for adequate methods; neither of these two studies 

demonstrated performance enhancement through goal-setting interventions. 

The findings for other common PST interventions are startlingly similar. Gardner and 

Moore (2006) identified 30 studies examining mental imagery interventions, of which six met 

basic methodological criteria; none of the six adequately designed studies demonstrated athletic 

performance enhancement through mental imagery interventions. Likewise, Gardner and 

Moore’s (2006) review included 12 studies examining self-talk interventions, of which four met 

criteria for adequate methods; none of the four adequately designed studies demonstrated athletic 
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performance enhancement through self-talk interventions. Gardner & Moore (2006) identified 13 

studies examining arousal regulation interventions, of which four met criteria for adequate 

research design; none of the four adequately designed studies demonstrated athletic performance 

enhancement through arousal regulation intervention. Finally, the vast majority of applied sport 

psychology studies do not examine individual PST interventions, but instead test the effects of 

combinations of interventions (e.g., self-talk and arousal regulation) on athletic performance. 

The sole meta-analysis on combination interventions revealed a large effect (d = 1.01). However, 

Gardner and Moore (2006) found 38 studies examining combination interventions, of which 12 

met criteria for adequate research design. The findings were mixed, with half of the combination 

interventions producing performance enhancing effects. 

The application of stringent criteria (Chambless & Hollon, 1998) to the evidence base for 

PST interventions reveals substantial shortcomings. As Gardner and Moore (2006) note, many of 

the 104 PST studies identified were eliminated from consideration simply because the authors 

did not test the intervention in the target population. Other methodological shortcomings 

included lack of random assignment, lack of a comparison group (i.e., control or other 

intervention), lack of a treatment manual or intervention description, and a lack of description of 

sample characteristics. Of the studies that did meet criteria for adequate research design, very 

few demonstrated significant effects of the intervention on athletic performance. Of the few 

studies reporting significant effects, none satisfied Chambless and Hollon’s (1998) criteria to 

consider the intervention well-established or even probably efficacious. Gardner and Moore 

(2006) provide some interpretations for the results of their qualitative review. Specifically, as a 

discipline, applied sport psychology has relied heavily on meta-analyses of poorly designed 

studies to determine the efficacy of its interventions. The authors of these meta-analyses have 
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often acknowledged mixed or contradictory evidence while simultaneously suggesting the 

intervention is reliably effective. Gardner and Moore reiterate Charlton’s (1996) concept that 

meta-analyses are only as good as the individual studies of which they are composed. They 

suggest practitioners use caution and be forthright with athletes about the level of empirical 

support for PST interventions. They also advise researchers and practitioners to be open to new 

developments. In particular, approaches in applied sport psychology have remained largely 

stagnant since the social-cognitive revolution that occurred in psychology in the 1960s and 1970s 

(Gardner & Moore, 2006; Moore, 2007). In the meantime, a third wave of behavioral therapies 

has emerged, which includes mindfulness-based cognitive therapy (MBCT; Segal, Williams, & 

Teasdale, 2002), dialectical behavior therapy (DBT; Linehan, Cochran, & Kehrer, 2001), 

functional analytic therapy (FAP; Kohlenberg & Tsai, 1995), and acceptance and commitment 

therapy (Hayes, Strosahl, & Wilson, 2012). 

Acceptance and Commitment Therapy 

The body of literature on cognitive-behavioral therapy is rife with impressive outcomes 

(Butler, Chapman, Forman, & Beck, 2006). However, recent findings have served as the impetus 

for a third wave of behavioral therapy. These findings can be organized along two lines. First, 

the incorporation of cognitive factors into models of change (i.e., the second wave) was seen by 

its proponents as an improvement on the previous behavioral models (i.e., the first wave). 

However, a number of studies have refuted this assertion. In a component analysis of Beck’s 

(1979) cognitive therapy (CT), Jacobson et al. (1996) showed that the behavioral component of 

CT produced comparable outcomes for depressed clients relative to the full CT treatment. From 

this research, a body of support for behavioral activation (BA) has emerged (Cuijpers, Van 

Straten, & Warmerdam, 2007; Martell, Dimidjian, & Herman-Dunn, 2013). Similarly, Dimidjian 
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and colleagues (2006) found comparable results for antidepressant medication and BA for 

depression, with both outperforming CT. Second, changes in the philosophical underpinnings of 

cognitive and behavioral therapeutic approaches shifted the focus away from relatively 

mechanistic and reductionistic approaches and toward relatively contextual models, or away 

from first order change and toward second order change (Hayes, 2004). As an example, consider 

the emphasis of the client’s personal values in brief BA for depression (Lejuez et al., 2011) or 

the focus on changing the function of thoughts (as opposed to the form or frequency) in 

Mindfulness-Based Cognitive therapy (Segal et al., 2002).  

Third wave behavioral therapies have challenged the assumption that well-being and 

quality of life require control of positive and negative internal states (i.e., thoughts, feelings, and 

physiological sensations) using techniques such as thought stopping, positive thinking, and 

stimulus control, among others. ACT theory, for example, suggests well-being and quality of life 

follow from a modified relationship with internal states (i.e., thoughts feelings, and physiological 

sensations), rather than from attempts to change the form or frequency of these internal states 

(Hayes, Strosahl, & Wilson, 2012). The fundamental theoretical differences between second 

wave and third wave therapies amount to differences in hypothesized mechanisms of action. In 

other words, second wave cognitive-behavioral therapies utilize techniques that promote control 

or regulation of negative thoughts, negative affect, and uncomfortable physiological sensations. 

They often attempt to replace them with more pleasant thoughts, feelings, and physiological 

states (Beck, 1979; Ellis, 1973; Meichenbaum, 1977). 

In contrast, mindfulness- and acceptance-based models suggest it is potentially harmful to 

label internal states (i.e., thoughts, feelings, and physiological sensations) as positive or negative 

and to attempt to control them, as this may lead to a metacognitive vigilance in which the 
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individual continually scans for signs of negative internal states. In other words, suppression of 

unwanted thoughts, feelings, and physiological sensations may paradoxically lead to increases in 

these negative internal states. Wegner and Erber (1992) demonstrated this effect experimentally 

by instructing participants to attempt to not think of a particular word. Participants were more 

likely to respond with the suppressed word in subsequent word-association tasks. Similarly, 

participants instructed to suppress a word displayed slower reaction times when attempting to 

name the color of the ink in which the suppressed word is printed. (Wegner & Erber, 1992; 

Wegner, Erber, & Zanakos, 1993). This is particularly problematic for athletic performance, 

given that any attention devoted to scanning internal states (i.e., task-irrelevant cues) is attention 

that cannot be devoted to the current athletic task (i.e., task-relevant cues; Gould, Eklund, & 

Jackson, 1992). This may help to explain the lack of consistent support for PST interventions 

(Gardner & Moore, 2006). Mindfulness- and acceptance based models, such as ACT, generally 

promote a mindful, nonjudgmental, present-moment awareness and an acceptance of negative 

thoughts, feelings, and physiological sensations as natural life experiences that come and go; 

they also promote a willingness to experience these internal states, whether positive or negative, 

and a commitment to behave in accordance with freely chosen values. A review of ACT tenets 

follows below.  

 Philosophical basis. ACT is rooted in a philosophy of science known as functional 

contextualism, a view that treats psychological events as “ongoing actions of the whole organism 

interacting in and with historically and situationally defined contexts” (Hayes et al., 2006, p. 4). 

The philosophy is pragmatic, viewing workability as the fundamental truth criterion and personal 

values as a prerequisite to the evaluation of workability. In other words, what is true in 

psychotherapy is whatever brings the client closer to their own freely chosen personal values 
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(Hayes et al, 2006). Naturally, then, what is objectively true is of no concern in ACT, because an 

individual can only obtain objective truth through interactions in and with their world, which is 

necessarily limited in scope by history and context (Hayes, 2004).  

Relational frame theory. With origins in behavior therapy, ACT theory recognizes the 

failure of the first wave of behavior therapy to adequately account for human cognition. ACT is 

the result of attempts to overcome this empirical deficit through reliance on a more contemporary 

theory of human language and cognition: Relational Frame Theory (RFT; Hayes, Barnes-

Holmes, and Roche, 2001). RFT is characterized by three main properties: entailment (i.e., 

bidirectionality), combinatorial entailment, and transformations of stimulus functions among 

related stimuli (Hayes, 2004). Imagine, for example, that an individual is conditioned to choose 

X in the presence of Y. In this instance, Y is a discriminative stimulus for X. Interestingly, 

humans conditioned in this manner will also choose Y when in the presence of X, despite the fact 

that X was never conditioned as a discriminative stimulus for Y (i.e., entailment). If that 

individual is then conditioned to choose Z in the presence of X, again, mutual entailment will be 

conditioned, and the individual will select X in the presence of Z. Additionally a combinatorial 

mutual entailment will occur, such that individuals will choose Y, when it is an option, in the 

presence of Z. This is despite the fact that no relationship between Y and Z was trained. These 

are examples of derived stimulus relations, and while nonhuman animals struggle to get beyond 

mutual entailment, humans readily do so after about two years of age (Hayes, Blackledge, & 

Barnes-Holmes, 2001). According to RFT, these relational frames enable human language and 

cognition (Hayes, 2004). Using a more demonstrative example, a small child readily learns that a 

nickel is larger than a dime in physical size, but that child later learns the nickel is actually 

smaller than the dime by the social convention of currency. This change in understanding 
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represents a shift in relational frame, rather than a change in the properties of the nickel or dime. 

In other words, RFT explains how we structure our world around our verbal abilities and how 

these abilities have allowed humans to flourish. The very same abilities also cause dysfunction, 

and RFT explains why “the blessing and curse of human existence is language” (Luoma, Hayes, 

& Walser, 2007, p. 9). RFT suggests implications for understanding psychopathology, namely, 

that it is not necessary to focus on changing the content of thoughts and emotions. Instead, RFT 

suggests a focus on changing relational frames (i.e., the functions of thoughts and emotions). 

ACT in practice. ACT is simply the clinical application of RFT, and it helps to reveal 

the effect of language on human suffering (Hayes, Strosahl, & Wilson, 2012). ACT theory 

suggests the interaction of human language and cognition with behavioral contingencies results 

in psychological inflexibility, which is the primary source of psychopathology (Hayes et al., 

2006). In this sense, psychological inflexibility refers to an inability to persist or cease behavior 

when doing so would service freely chosen personal values. The model, depicted in Figure 3, 

suggests six interrelated factors contributing to psychological inflexibility: experiential 

avoidance, cognitive fusion, attachment to the conceptualized self, inaction, lack of values 

clarity, and dominance of the conceptualized past and/or feared future (Hayes, 2004). The 

clinical practice of ACT involves targeting these six processes in order to support psychological 

flexibility (Hayes, Strosahl, & Wilson, 2012). Each of the six positive processes of ACT 

described below are interrelated and considered psychological skills.  
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Figure 3. The ACT/RFT model of psychopathology 

Acceptance involves active and chosen embrace of one’s experiences without attempting 

to change their frequency or form, and it is considered an alternative to experiential avoidance 

(Hayes, Strosahl, & Wilson, 2012; Luoma, Hayes, & Walser, 2007). It is important to note that 

acceptance is not an end in itself (e.g., just accept that you will always experience anxiety). 

Rather, it helps clear the way for values-based living, which, paradoxically, often reduces client 

symptoms. The vivid imagery of metaphor can be helpful in illustrating this concept to clients. 

Clients may be asked to imagine their suffering as a tug-of-war with a massive beast. A large pit 

stands between client and beast, and the pit appears to be bottomless. The longer the struggle 
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goes on, the more ground the beast gains. Acceptance in this metaphor is akin to dropping the 

rope. Although the beast and the pit remain present, the struggle is over, and the client can begin 

to focus their attention on values-based behavior. 

Cognitive fusion refers to the emphasis of the content of thoughts, such that other forms 

of behavioral regulation are inhibited. Just as water, lemons, and sugar are fused to become 

lemonade, humans have a tendency to fuse thoughts, the self, and their circumstances (Luoma, 

Hayes, & Walser, 2007). The influence of thought content on behavior becomes automatic when 

a client’s thought process is fused (Hayes, Strosahl, & Wilson, 2012) Cognitive defusion, then, 

refers to an orientation toward the process of thinking. This process attempts to change the 

function of the thought rather than its frequency or form (Hayes, Strosahl, & Wilson, 2012). 

Thus, the result of a defusion intervention is not generally a decrease in frequency of a thought, 

but a decrease in its believability (Hayes et al., 2006). This process of defusion reduces the 

automatic influence of thoughts on behavior, such that the client can tap other sources of 

behavioral regulation (Hayes, Strosahl, & Wilson, 2012). 

ACT posits present moment awareness as an alternative to living in the conceptualized 

past or future. When grounded in the present moment, clients are more responsive and aware of 

the possibilities offered by the current situation (Luoma, Hayes, & Walser, 2007). This process is 

consistent with mindfulness processes addressed in other psychotherapies. 

Self as context is one of the more indistinct processes in ACT; it is often best illustrated 

to clients through metaphor and experiential exercises. Self as context refers to “a continuous 

and secure I from which events are experienced, but that is also distinct from those events” 

(Luoma, Hayes, Walser, 2007, p. 19). The metaphor of a chessboard is popular, with chess 

pieces representing the client’s experiences (e.g., thoughts, feelings, sensations, etc.); even as a 
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war takes place between pieces on a chessboard, the pieces are not threatening to the chessboard 

itself. This process is facilitated through mindfulness practice and focusing on experience rather 

than cognition or logic. 

While the previously reviewed processes of ACT are generally intended to undermine the 

insidious effects of language and cognition, values work is meant to strengthen the areas where 

language is likely to be effective for the client (Luoma, Hayes, Walser, 2007). Values are chosen 

life directions that can never be tangibly achieved. They are more like adverbs than nouns. When 

clients are asked the question, “In a world where you could choose to have your life be about 

something, what would you choose?” (Wilson & Murrell, 2005, p. 135), the answer is almost 

always connected to their values. When clients are asked to summarize what loved ones would 

say in a eulogy at their own imagined funeral, the content nearly always uncovers values. Values 

are the cornerstone of ACT processes. (Hayes, Strosahl, & Wilson, 2012). The other ACT 

processes clear the path for a values-consistent life (Luoma, Hayes, Walser, 2007). 

Committed action refers to patterns of action connected with chosen values. The process 

of committed action is very similar to traditional behavior therapy, and many behaviorally 

oriented interventions (e.g., exposure, behavioral activation) can be incorporated into an ACT 

treatment plan through committed action. 
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Figure 4. Model of ACT processes supporting psychological flexibility 

Empirical support for ACT. Hayes et al. (2006) reviewed ACT interventions involving 

6628 participants and 74 correlations between the Acceptance and Action Questionnaire (AAQ; 

Hayes et al., 2004) and various outcome measures, with a weighted effect size of 0.42. The AAQ 

is a self-report measure that loads onto two factors, acceptance/mindfulness and values-based 

action, as well as a second order factor considered to represent psychological flexibility (Hayes 

et al., 2004). None of the correlations were negative, indicating a moderate positive relationship 

between ACT processes and outcomes generally (Hayes et al., 2006). Hayes and colleagues 

(2006) report impressive effect sizes from studies examining relationships between the AAQ and 
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specific outcome measures: the Beck Depression Inventory (0.50; 95% CI = .46-.54); the 

Symptom Checklist-90-R (0.53, 95% CI = .47-.58); and the State-Trait Anxiety Inventory, Beck 

Anxiety Inventory, and Anxiety Sensitivity Index (0.54, 95% CI = .50-.58). Psychological 

flexibility, as measured by the AAQ, has also been associated with job performance (Bond & 

Bunce, 2003) as well as daily functioning and pain ratings in chronic pain participants 

(McCracken, 1998). Compared to wait list, treatment as usual, and placebo treatments, ACT 

demonstrated a large effect size at post-treatment (d = 0.99) and at follow up (d = 0.71). Follow 

up time for these studies averaged 19.2 weeks (range 8-52 weeks). Recent systematic reviews 

and meta-analyses have supported ACT generally (A-Tjak et al., 2015; Öst, 2008; Öst, 2014; 

Powers, Vörding, & Emmelkamp, 2009), as well as specifically for chronic pain (Hughes et al., 

2017; Simpson, Mars, & Esteves, 2017), anxiety (Swain, Hancock, Hainsworth, & Bowman, 

2013), substance use disorders (Lee, An, Levin, & Twohig, 2015), and psychosis (Tonarelli et 

al., 2016).  

Mindfulness and Acceptance Approaches in Sport 

 Noetel and colleagues (2017) conducted the only known systematic review of 

mindfulness and acceptance approaches in sport. Given the variety of interventions, comparison 

groups, and outcome measures, quantification of effects (i.e., meta-analysis) was not possible. 

Instead, the authors organized the literature in summary tables and reviewed the quality of 

evidence for common outcomes using Cochrane’s Risk of Bias Tool and GRADE criteria. Key 

outcomes included improvement of mindfulness, increase in state and/or dispositional flow, 

reduction of anxiety, and performance enhancement. Mindfulness and acceptance interventions 

consistently improved self-reported mindfulness, although the trend should be interpreted with 

caution given the high risk of bias and the low quality of evidence observed in the seven RCTs. 
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The athletic experience of flow, characterized by full immersion and absorption in a task, has 

been supported as a mediator of athletic performance (Nakamura & Csikszentmihalyi, 2014). 

Four RCTs examine flow and found consistent links between mindfulness and acceptance 

interventions and flow state experiences, but again, the findings are characterized by a high risk 

of bias and low methodological quality. Competitive anxiety reduction was examined through 

six comparisons in four RCTs. Although all studies showed moderate to large effects, they also 

showed a high risk of bias and low quality of evidence according to GRADE criteria (Noetel et 

al., 2017). The five RCTs examining mindfulness and acceptance approaches for performance 

enhancement produced mixed results, with some indicating superiority of the comparison 

treatment. Four additional studies examined the MAC intervention, with one demonstrating a 

large effect (d = 1.84; 95% CI = 1.12-2.55).  

Mindfulness-Acceptance-Commitment (MAC) Intervention in Sport 

Although based on the well-established ACT literature, the MAC approach to athletic 

performance enhancement is young. Indeed, the theoretical foundation was first published in 

2004 (Gardner & Moore, 2004), and the manual was published in 2007 (Gardner & Moore, 

2007). Accordingly, the literature covering the intervention is relatively small.  There are four 

descriptive case studies (Gardner & Moore, 2004; Lutkenhouse, 2007; Schwanhausser, 2009), 

two nonrandom trials (Hasker, 2010; Wolanin, 2005), and two randomized controlled trials 

(Gross et al.., 2016; Lutkenhouse, Gardner, & Moore, 2007). 

In 2004, Gardner and Moore described the theoretical foundation for their MAC 

approach to athletic performance enhancement. The article included two case studies. The first 

case study concerns a collegiate male swimmer, who performs quite well in practice, but 

consistently underperforms in competition. The student-athlete is described as one who is critical 
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of his athletic performance and worries generally. The goal of the MAC intervention was to 

enhance moment-to-moment focus on relevant external cues, acceptance of negative internal 

states, and a commitment to the values-consistent behavior of a student-athlete. Baseline 

measures suggested a moderate amount of worry and rumination, as well as a high level of 

difficulty concentrating and worrying during athletic performance. His baseline measures also 

suggested a high degree of experiential avoidance. After the MAC intervention, he reported 

substantial decreases in both rumination and sport-related anxiety, despite the fact that anxiety 

was never targeted. He also reported increased levels of experiential acceptance. The protocol 

was extended by four weeks, in order to continue improvements in competition relative to 

practice. By the end of the additional four weeks, this student-athlete reportedly experienced his 

best competitive season. 

Gardner and Moore (2004a) also reported on the case of a 37 year old power lifter, who 

won several world championships in her 20s, and who had recently begun competing again. The 

woman reported unfocused training and little progress in competition. At the outset of treatment, 

she reported high levels of both competitive attentional difficulty and experiential avoidance, as 

measured by the Sport Anxiety Scale (SAS; Smith, Smoll, & Schutz, 1990) and the Acceptance 

and Action Questionnaire (AAQ; Hayes et al., 2004), respectively. The MAC intervention aimed 

to improve her focus and intensity of training and enhance her competitive performance. 

Halfway through the 12-week intervention, she placed 3rd in competition, which was her best 

performance since she returned to competition. By the end of the intervention, she reported 

decreased distractibility and enhanced enjoyment of training. She also reported increased training 

intensity and improved weight lifting performance in competition. Her SAS and AAQ scores 

dropped following the MAC intervention, suggesting an increased task-focus and an increased 
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willingness to experience negative thoughts, feelings, and sensations, respectively. The authors 

concluded these cases provided initial support for the MAC intervention.  

They are correct that case studies may provide support and direction for newly developed 

interventions, but the reports of these cases leave much to be desired. These reports represent an 

approach closer to an uncontrolled case study, rather than an intensive single-subject quantitative 

design. Specifically, measurements are few, variables are not explicitly defined and justified, and 

the a priori planning of the intervention is unclear. 

Two additional case studies of the MAC protocol are reported by Lutkenhouse (2007) 

and Schwanhausser (2009). Lutkenhouse described a number of biopsychosocial stressors that 

lead to the referral of a 19 year old female collegiate lacrosse player for sport psychology 

services. Assessment of the participant was extensive. Lutkenhouse reported a number of self-

report and coach-report measures, as well as a structured interview and behavioral observation 

during practice and competition. Additionally, Lutkenhouse presented a comprehensive case 

formulation and treatment plan based on baseline information and using a case formulation 

model created by Gardner and Moore (2004b; 2006). A sport-specific classification method for 

guiding psychological intervention suggested the participant’s presenting problems were 

subclinical and did not warrant a DSM diagnosis. Accordingly, the participants performance 

enhancement concerns were conceptualized as secondary to her subclinical psychological issues; 

it was hypothesized that once the subclinical issues were resolved, athletic performance would 

improve. The MAC protocol primarily targeted the participant’s experiential avoidance, or her 

unwillingness to experience uncomfortable thoughts, feelings, and sensations; it also targeted her 

propensity to fuse with her thoughts and beliefs, or to respond to them as if they were absolute 

representations of reality. Lutkenhouse described each intervention module and its specific 
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application during each session with the participant. In addition to improvements in self-report 

and coach-report measures, Lutkenhouse noted the participant reduced her mile run time by 25 

seconds. Lutkenhouse’s (2007) case study is a comprehensive account of the successful 

application of the MAC protocol with a female collegiate athlete; it is a valuable source of 

guidance for future examinations of the protocol. 

Wolanin (2005) conducted a non-random trial of the MAC intervention with 11 female 

collegiate student-athletes comparing the MAC intervention to a no-treatment control. The 

outcome variables were self- and coach ratings of athletic performance, as well as self- and 

coach ratings of attention to relevant external tasks and practice intensity. Scores increased on all 

four outcome variables of interest from pre- to post-intervention relative to controls. However, a 

major flaw of the study was the non-random assignment to groups. Additionally, the authors 

relied on athlete and coach perceptions of improvement, and they did not include objective 

measures of athletic performance. The authors justify this by arguing that coach ratings 

ultimately determine playing time. However, coach ratings do not substitute for objective 

performance measures; multiple sources of outcome data are preferred. Hasker (2010) similarly 

conducted a small trial of the MAC intervention, although this time compared to a well-

established PST intervention. The author operationalized athletic performance using athlete and 

coach ratings of athletic performance, again neglecting to include an objective measure of 

performance. The study is found in an unpublished doctoral dissertation, which also suffered a 

variety of threats to internal validity and utilized questionable statistical analyses to test 

hypotheses. 

Lutkenhouse, Gardner, and Moore (2007) conducted a large (n = 118) randomized 

controlled trial comparing the MAC intervention with PST in a sample of Division I male and 
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female student-athletes from various sports. The primary outcome measure involved coach 

ratings of athlete performance. Clinically relevant increases in performance were defined as an 

increase in coach ratings of at least 20%. In this regard, participants receiving the MAC 

intervention demonstrated significantly greater increases in performance than participants 

receiving the PST intervention. MAC participants also demonstrated a significant reduction in 

experiential avoidance and a significant increase in flow states. Despite temporal limitations, the 

authors concluded mechanisms of change were explicated. 

Two studies sought to examine MAC effects on psychosocial factors outside of sport 

(Gross et al., 2016; Low, 2016). In an unpublished doctoral dissertation, Low (2016) examined 

the efficacy of the MAC intervention in reducing depression, anxiety, perceived stress, and in 

improving life satisfaction relative to a wait-list control group. Control group participants 

eventually dropped out of the study, leaving the researcher no choice but to switch to a pre/post 

design. Since roughly half of Low’s (2016) original sample was lost, statistical comparisons of 

pre/post scores were severely underpowered. This required the researcher to be very conservative 

when examining the data. Definitive statements about the effect of the MAC protocol on student-

athlete depression, anxiety, and perceived stress could not be made. Consequently, questions 

regarding its effect on student-athlete well-being remain unanswered. 

Gross and colleagues (2016) conducted an RCT closely approximating the purpose of the 

current study. The authors compared MAC with traditional PST in influencing student-athlete 

psychological symptoms and distress, emotional regulation, dispositional mindfulness, and sport 

performance. Although the results were generally encouraging, two unusual outcomes occurred. 

First, a trend in outcomes occurred such that scores increased (i.e., worsened from pre- to post-

intervention; the trend was notable for the MAC group only, and absent from the PST group. A 
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second trend occurred in which outcome scores showed statistically significant decreases 

between post-intervention and 1-month follow-up, after the end of the interventions. These 

findings suggest the possibility of a history effect. Together, Low (2012) and Gross et al. (2012) 

indicate the promise of the MAC intervention in improving psychosocial outcomes, although 

further examination of inconsistent findings using a plurality of methods is warranted.  

Psychosocial Functioning of Collegiate Student-Athletes 

 College students face a number of stressors related to developmentally typical transitions 

and increased autonomy and independence (Deatherage, Servaty-Seib, & Aksoz, 2015). 

Additionally, they face unique stressors relative to their non-college-attending peers (Blanco et 

al., 2008). There is also evidence of an upward trend in the prevalence of psychopathology in 

this population (Twenge et al., 2010), as well as increasing demands for mental health services 

on college campuses (Gallagher, 2008). Collegiate student-athletes face additional stress relative 

to their non-athlete peers due to physiological strain (Ferante, Etzel, & Lantz, 1996; Tunick, 

Etzel, & Leard, 1991), rigorous and demanding schedules (Etzel, Pinkney, & Hinkle, 1995), 

underdeveloped career plans (Blann, 1985), and identity distress related to career termination 

(Gardner & Moore, 2007). 

 There is mixed evidence regarding the mental health of student-athletes. Indeed, there is 

evidence that participation in sports is a protective factor (Donohue et al., 2004; Proctor & Boan-

Lenzo 2010). Donohue and colleagues (2004) compared samples of varsity student-athletes and 

recreational student-athletes with data previously collected on non-athlete undergraduate 

students using a global distress index on the Symptom Checklist-90-Revised. Both the varsity 

and recreational athlete groups exhibited fewer psychological symptoms relative to the non-

athlete sample, although it should be noted that the undergraduate data came from a sample 
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collected several years earlier. Donohue and colleagues (2004) concluded sport participation may 

be a factor protecting against psychopathology. Proctor and Boan-Lenzo (2010) this protective 

effect for depressive symptoms men, showing significantly lower symptom scores in student-

athletes relative to their non-athlete peers.  

 Conversely, there is ample evidence of increased psychopathology and maladaptive 

behavior in collegiate student-athletes relative to their non-athlete peers, particularly for alcohol 

use and abuse. Weiss (1999) compared student-athletes with non-athlete peers and found 

significantly greater levels of maladaptive behavior in the male student-athlete group, as 

indicated by the MacAndrew Alcoholism Scale. Similarly, Miller and colleagues (2002) 

surveyed a sample of collegiate student-athletes for alcohol abuse, depression, anxiety, and other 

psychiatric symptoms. Twenty-one percent of the sample reported alcohol abuse and/or problems 

associated with alcohol use. Additionally, alcohol abuse was related to psychopathology. 

Specifically, participants reporting severe symptoms also reported a significantly higher rate of 

alcohol abuse (Miller et al., 2002). In a national sample of college students, Nelson and Wechsler 

(2001) found significantly greater alcohol use, including more binge episodes and more alcohol-

related problems among student-athletes relative to their non-athlete peers. They also reported 

significantly greater exposure to alcohol prevention programs, suggesting these educational 

efforts may be failing. Yusko et al. (2008) corroborated the greater risk for male student-athletes, 

particularly for binge episodes. Notably, student-athletes reported lower use of cigarettes and 

marijuana than their non-athlete peers, although male student-athletes reported greater use of 

smokeless tobacco.  

 Collegiate student-athletes may also be at greater risk for eating disorders than their non-

athlete peers. A systematic review of 10 studies examining body image in female athletes 
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revealed a protective effect of participating in sports (Varnes et al., 2013). Notably, the effect 

was greatest at higher levels of competition (i.e., NCAA Division I) and for those athletes 

participating in sports seen as more feminine (e.g., gymnastics, tennis). In a sample of female 

student-athletes, Arthur-Cameselle and Quatromoni (2010) identified themes of internal 

(negative mood, low self-esteem, perfectionism, and desire for control) and external factors 

(negative influences on self-esteem, hurtful relationships, hurtful role models and sport 

performance) contributing to the onset of eating disorders. The authors concluded that while 

student-athletes exhibit many of the same triggers as their non-athlete peers, the athletic 

environment may provide greater opportunity to encounter the trigger (Arthur-Cameselle & 

Quatromoni, 2010). In a sample of varsity and recreational swimmers, runners, and soccer 

players, Hopkinson and Lock (2004) also showed an increased eating disorder risk for female 

student-athletes, with perfectionism as the greatest risk factor.  

 Depression and anxiety are also prevalent among collegiate student-athletes. Although 

Proctor and Boan-Lenzo (2010) showed significantly lower depressive symptom scores in male 

student-athlete relative to their non-athlete male peers, depression was not absent from the 

student-athlete sample. Indeed, 15.6% of the student-athlete participants exceeded the cutoff for 

identifying clinical depression. Storch and colleagues (2005) found clinically significant rates of 

alcohol abuse (5.6-5.9%), depression (3.7-9.8%), social anxiety (22.2-37.3%), and lack of social 

support (9.8-14.9%) in student athlete participants. Finally, in a sample of NCAA Division I 

student-athletes, Yang et al. (2007) found 21.4% exceeded the clinical cutoff for clinical 

depression, with the effect pronounced for student-athletes who were female (OR = 1.32; 95% CI 

= 1.01 to 1.73) or freshmen (OR = 3.27; 95% CI = 1.63 to 6.59).  
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 The prevalence of distress and psychopathology in collegiate student-athletes is 

compounded by their attitude toward and willingness to seek help. Indeed, student-athletes are 

underrepresented in college counseling centers (Manair, Curry, Sommers-Flanagan, & Walsh, 

2001).  It may be that a ‘no pain, no gain’ attitude prevalent in athletic culture may interfere with 

student-athletes’ willingness to seek treatment. Additionally, many student-athletes hold 

celebrity status on campus, and the stigma of being recognized in a college counseling center 

may be perceived as a threat to this status (López & Levy, 2013). Watson (2005) found that 

student-athletes have less positive attitudes toward help-seeking than their non-athlete peers. 

Student-athletes also showed greater expectations for counselor knowledge and training, perhaps 

suggesting that student-athletes expect college counselors to understand the challenges unique to 

student-athletes. López and Levy (2013) also found student-athletes prefer counselors with sport 

familiarity, as well preferences for counselors of the same gender. Most participants indicated no 

preference for age, but when age preferences were indicated, they tended to prefer counselors in 

the 26-30 and 31-35 categories. The results also suggested student-athletes perceive a lack of 

time to seek services. Specifically, participants a lack of free time to seek treatment, as well as a 

lack of available services when they do have free time (López & Levy, 2013). They also cite the 

stigma of being considered mentally ill or weak as a primary barrier to seeking treatment.   
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Appendix B – Instruments 

Demographics 

1.! What is your age? _______________ 

2.! What is your gender? 

a.! Male 

b.! Female 

c.! Other _______________ 

d.! Prefer not to answer 

3.! How do you identify your race? (circle all that apply) 

a.! African American/Black 

b.! Asian American/Asian/Pacific Islander 

c.! Caucasian/White 

d.! Hispanic/Latino-a 

e.! Native American/Alaska Native 

f.! Other _______________ 

g.! Prefer not to answer 

4.! What is your current class year at Ball State? 

a.! Freshman 

b.! Sophomore 

c.! Junior 

d.! Senior 

e.! Other _______________ 

5.! For what team do you compete at Ball State? _______________ 
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6.! How many years have you competed for this team? _______________ 

7.! Have you ever worked with a sport psychologist or performance enhancement 

consultant? 

a.! Yes 

b.! No 

If yes, please describe the nature of the work briefly. _______________ 

8.! Were you ever diagnosed with or treated for depression? 

a.! Yes 

b.! No 

9.! Were you ever diagnosed or treated for anxiety? 

a.! Yes 

b.! No 

10.!Do you currently take medication for depression or anxiety? 

a.! Yes 

b.! No 

CCAPS-34 

Instructions: The following statements describe thoughts, feelings, and experiences that people 

may have. Please indicate how well each statement describes you, during the past two weeks, 

from “not at all like me” (0) to “extremely like me” (4), by marking the correct number. Read 

each statement carefully, select only one answer per statement, and please do not skip any 

questions.  

1.! I am a shy person. 

2.! My heart races for no good reason. 
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3.! I feel out of control when I eat. 

4.! I don’t enjoy being around people as much as I used to. 

5.! I feel isolated and alone. 

6.! I think about food more than I would like to. 

7.! I am anxious that I might have a panic attack while in public. 

8.! I feel confident that I can succeed academically. 

9.! I have sleep difficulties. 

10.!My thoughts are racing. 

11.!I feel worthless 

12.!I feel helpless 

13.!I eat too much. 

14.!I drink alcohol frequently. 

15.!I have spells of terror or panic. 

16.!When I drink alcohol, I can’t remember what happened. 

17.!I feel tense. 

18.!I have difficulty controlling my temper. 

19.!I make friends easily. 

20.!I sometimes feel like breaking or smashing things. 

21.!I feel sad all the time. 

22.!I am concerned that other people do not like me. 

23.!I get angry easily. 

24.!I feel uncomfortable around people I don’t know. 

25.!I have thoughts of ending my life. 



 81 

26.!I feel self-conscious around others. 

27.!I drink more than I should. 

28.!I am not able to concentrate as well as usual. 

29.!I am afraid I may lose control and act violently. 

30.!It’s hard to stay motivated for my classes. 

31.!I have done something I have regretted because of drinking. 

32.!I frequently get into arguments. 

33.!I am unable to keep up with my schoolwork. 

34.!I have thoughts of hurting others.  

CompACT 

Please rate the following 23 items using the scale below (0 = strongly agree; 1 = moderately 

agree; 2 = slightly agree; 3 = neither agree nor disagree; 4 = slightly agree; 5 = moderately agree; 

6 = strongly agree). 

1.! I can identify the things that really matter to me in life and pursue them. 

2.! One of my big goals is to be free from painful emotions. 

3.! I rush through meaningful activities without being really attentive to them. 

4.! I try to stay busy to keep thoughts of feelings from coming. 

5.! I act in ways that are consistent with how I wish to live my life. 

6.! I get so caught up in my thoughts that I am unable to do the things that I most want to do. 

7.! I make choices based on what is important to me, even if it is stressful. 

8.! I tell myself that I shouldn’t have certain thoughts. 

9.! I find it difficult to stay focused on what’s happening in the present. 

10.!I behave in line with my personal values. 
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11.!I go out of my way to avoid situations that might bring difficult thoughts, feelings, or 

sensations.  

12.!Even when doing the things that matter to me, I find myself doing them without paying 

attention. 

13.!I am willing to fully experience whatever thoughts, feelings, and sensations come up for 

me, without trying to change or defend against them. 

14.!I undertake things that are meaningful to me, even when I find it hard to do so.  

15.!I work hard to keep out upsetting feelings. 

16.!I do jobs or tasks automatically, without being aware of what I’m doing. 

17.!I am able to follow my long-term plans, including times when progress is slow.  

18.!Even when something is important to me, I’ll rarely do it if there is a chance it will upset 

me. 

19.!It seems I am “running on automatic” without much awareness of what I’m doing. 

20.!Thoughts are just thoughts – they don’t control what I do. 

21.!My values are really reflected in my behavior. 

22.!I can take thoughts and feelings as they come, without attempting to control or avoid 

them. 

23.!I can keep going with something when it’s important to me.  
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Appendix C – MAC Treatment Fidelity Session Checklist 

Session 1 - Psychoeducation 

�! Introduction – Basic introductions, policies, procedures. Who is/is not aware client is 

participating. Who is/is not allowed to access information from sessions.  

�! Present the theoretical rationale for the MAC program -  

�! Connect the rationale to the clients’ personal performance experience 

�! Explain automated self-regulation of elite performance 

�! Define the specific goals of the MAC training program 

�! Introduce the Brief centering exercise 

Session 2 – Mindfulness and Cognitive Defusion 

�! Brief centering exercise 

�! Discussion of What I Have Learned form 

�! Check for and respond to questions or uncertainties regarding the previous session 

�! Rationale and importance of mindfulness 

�! Discussion of between-session exercises: What I Have Learned form, Brief Centering 

Exercise, Washing a Dish mindfulness exercise 

�! Review session 

�! Brief centering exercise 

Session 3 – Values and Values-Driven Behavior 

�! Brief centering exercise 

�! Discussion of What I Have Learned form 

�! Check for and respond to questions or uncertainties regarding the previous session 

�! Discussion and exploration of values and values-driven versus emotion-driven behavior 
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�! Additional home mindfulness exercise: Relevant mindful activity 

�! Discussion of between-session exercises: What I Have Learned form, Performance 

Values form, Given Up for Emotions form, and mindfulness exercises 

�! Introduction to Mindfulness of the Breath exercise 

Session 4 – Acceptance as an Alternative to Control 

�! In-session mindfulness practice 

�! Discuss the What I Have Learned form 

�! Check for and respond to questions or uncertainties regarding the previous session 

�! Discuss reactions to the Relevant Mindful Activity exercise 

�! Review Performance Values form and Given Up for Emotions form, and pursue 

discussion of obvious and subtle avoidance strategies 

�! Discuss experiential acceptance as an alternative to avoidance and the connection 

between willingness and values-driven committed behavior 

�! Extend the Relevant Mindful Activity exercise 

�! Brief centering exercise 

Session 5 – Enhancing Commitment 

�! In-session mindfulness practice 

�! Review of previous session 

�! Enhancing commitment: Connecting values, goals, and behaviors 

�! Review and assign performance-related mindfulness homework 

�! Session review and Brief Centering Exercise 

Session 6 

�! In-session mindfulness exercises 
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�! Review of previous session 

�! Putting it all together: Enhancing poise through exposure-based activities 

�! Review and assign performance-related mindfulness and task-focused attention exercises 

�! Review of between-session forms 

�! Brief Centering Exercise 

Session 7 

�! Review previous session and overall MAC program 

�! Brief Centering Exercise 

�! Task-focused attention exercise 

�! Review of current level of experiential acceptance, willingness, and commitment to 

values 

�! Plan for future practice: Self-reflection and self-correction
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Appendix D –Figures 

 
Figure 1. Visual Inspection for Depression Figure 2. Visual Inspection for Generalized 
 Anxiety
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Figure 3. Visual Inspection for Social Anxiety Figure 4. Visual Inspection for Academic 
 Distress  
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Appendix E –Tables 

 
 

 
 

 
 
 

Table 1. CCAPS-34 Scores at the Initial Screeninng

Depression
Generalized 

Anxiety
Social 

Anxiety
Academic 
Distress

Participant A 0.83 1.17 2.00 2.25
Participant B 0.67 0.67 1.80 1.75
Participant C 0.00 1.00 1.40 2.50
Participant D 1.00 1.33 2.20 1.25

Mean 0.63 1.04 1.85 1.94
SD 0.44 0.28 0.34 0.55

Table 2. CompACT Scores at the Initial Screening
Openness to 
Experience

Behavioral 
Awareness

Valued 
Action Total

Participant A 36.00 24.00 32.00 92.00
Participant B 28.00 19.00 40.00 87.00
Participant C 20.00 12.00 35.00 67.00
Participant D 24.00 18.00 39.00 81.00

Mean 27.00 18.25 36.50 81.75
SD 6.83 4.92 3.70 10.81

Depression
Generalized 

Anxiety
Social 

Anxiety
Academic 
Distress

Variability 0.78 0.80 1.34 1.08
Cronbach's alpha 0.89 0.83 0.83 0.83
SEmean 0.27 0.33 0.55 0.45
SEdiff 0.38 0.47 0.78 0.63

Participant A 0.87 1.06 0.51 3.18*
Participant B 0.42 1.06 0.77 1.19
Participant C 0.00 1.06 1.28 0.79
Participant D 0.45 1.40 1.03 1.59

*Figures are significant when RCI exceeds 1.96.

Table 3. Analysis of CCAPS-34 Scores for Reliable Change

Note. RCI was calculted using standard deviations and alphas from 
Hayes, Locke, and Castonguay (2011).
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Openness to 
Experience

Behavioral 
Awareness

Valued 
Action Total

Variability 12.96 6.83 7.04 20.94
Cronbach's alpha 0.90 0.87 0.90 0.91
SEmean 4.10 2.46 2.23 6.28
SEdiff 5.80 3.48 3.15 8.88

Participant A 0.17 2.58* 3.49* 0.11
Participant B 1.04 1.15 0.32 1.01
Participant C 1.38 0.86 0.64 1.01
Participant D 1.73 0.86 0.32 1.58

*Figures are significant when RCI exceeds 1.96.

Table 4. Analysis of CompACT Scores for Reliable Change

Note.  RCI was calculated using standard deviations and alphas from 
Francis, Dawson, & Golijani-Moghaddam (2016).
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Unit Order MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 0.639 0.413 0.225 54 0.654 0.396 0.258 42 0.611 0.402 0.210 62 0.556 0.420 0.135 87
A,C/D,B 0.694 0.387 0.307 23 0.694 0.387 0.307 23 0.705 0.368 0.336 11 0.705 0.368 0.336 11
B,A,C/D 0.542 0.460 0.082 104 0.513 0.472 0.040 120 0.489 0.485 0.004 130 0.539 0.471 0.068 109
B,C/D,A 0.514 0.473 0.040 123 0.514 0.473 0.040 123 0.487 0.493 -0.005 136 0.487 0.458 0.029 127
C/D,A,B 0.666 0.389 0.277 36 0.631 0.382 0.248 46 0.644 0.379 0.265 39 0.678 0.370 0.308 21
C/D,B,A 0.590 0.431 0.159 77 0.607 0.357 0.251 45 0.644 0.424 0.220 58 0.590 0.442 0.148 84
A,B/D,C 0.621 0.414 0.208 63 0.639 0.413 0.225 54 0.590 0.431 0.159 77 0.569 0.447 0.123 89
A,C,B/D 0.705 0.414 0.291 33 0.705 0.368 0.337 10 0.711 0.334 0.377 1 0.711 0.334 0.377 1
B/D,A,C 0.515 0.474 0.041 118 0.486 0.487 -0.001 134 0.449 0.507 -0.058 143 0.472 0.493 -0.021 140
B/D,C,A 0.514 0.473 0.040 123 0.514 0.473 0.040 123 0.487 0.486 0.001 131 0.487 0.486 0.001 131
C,A,B/D 0.678 0.389 0.289 34 0.604 0.379 0.225 57 0.657 0.342 0.315 19 0.687 0.334 0.354 6
C,B/D,A 0.590 0.431 0.159 77 0.607 0.413 0.194 67 0.578 0.424 0.154 83 0.560 0.442 0.118 94
A/D,B,C 0.621 0.430 0.192 70 0.639 0.413 0.225 54 0.590 0.431 0.159 77 0.569 0.447 0.123 89
A/D,C,B 0.694 0.387 0.307 23 0.694 0.387 0.307 23 0.705 0.368 0.336 11 0.705 0.368 0.336 11
B,A/D,C 0.515 0.474 0.041 118 0.486 0.487 -0.001 134 0.449 0.507 -0.058 143 0.472 0.493 -0.021 140
B,C,A/D 0.514 0.458 0.055 111 0.514 0.458 0.055 111 0.523 0.462 0.061 110 0.523 0.475 0.048 113
C,A/D,B 0.666 0.389 0.277 36 0.631 0.399 0.232 48 0.644 0.379 0.265 39 0.678 0.370 0.308 21
C,B,A/D 0.590 0.413 0.177 72 0.622 0.394 0.228 51 0.598 0.392 0.207 64 0.584 0.413 0.171 74

MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 0.628 0.410 0.218 59 0.643 0.391 0.251 43 0.643 0.397 0.246 47 0.572 0.435 0.136 86
A,C/D,B 0.679 0.382 0.297 29 0.679 0.382 0.297 29 0.690 0.342 0.348 9 0.690 0.363 0.327 16
B,A,C/D 0.564 0.445 0.120 91 0.551 0.457 0.095 103 0.511 0.468 0.042 114 0.534 0.455 0.079 108
B,C/D,A 0.538 0.458 0.080 106 0.538 0.438 0.101 99 0.512 0.471 0.041 115 0.487 0.471 0.016 124
C/D,A,B 0.666 0.364 0.302 27 0.631 0.399 0.232 48 0.644 0.363 0.281 35 0.678 0.379 0.299 28
C/D,B,A 0.590 0.420 0.169 76 0.607 0.413 0.194 67 0.578 0.444 0.134 88 0.560 0.442 0.118 94
A,B/D,C 0.545 0.447 0.099 100 0.628 0.410 0.218 59 0.583 0.428 0.156 81 0.564 0.445 0.120 91
A,C,B/D 0.711 0.334 0.377 1 0.690 0.363 0.328 15 0.698 0.326 0.372 4 0.698 0.326 0.372 4
B/D,A,C 0.472 0.493 -0.021 140 0.513 0.472 0.040 120 0.476 0.493 -0.017 138 0.500 0.508 -0.008 137
B/D,C,A 0.487 0.486 0.001 131 0.538 0.458 0.080 106 0.512 0.471 0.041 115 0.512 0.471 0.041 115
C,A,B/D 0.687 0.334 0.354 6 0.644 0.379 0.265 38 0.657 0.342 0.315 19 0.687 0.334 0.354 6
C,B/D,A 0.560 0.442 0.118 94 0.607 0.413 0.194 67 0.572 0.424 0.147 85 0.560 0.333 0.226 53
A/D,B,C 0.611 0.427 0.184 71 0.628 0.410 0.218 59 0.583 0.428 0.156 81 0.564 0.445 0.120 91
A/D,C,B 0.679 0.382 0.297 29 0.679 0.382 0.297 29 0.690 0.363 0.327 16 0.690 0.363 0.327 16
B,A/D,C 0.542 0.460 0.082 104 0.513 0.472 0.040 120 0.476 0.493 -0.017 138 0.500 0.479 0.021 128
B,C,A/D 0.560 0.442 0.117 97 0.560 0.442 0.117 94 0.542 0.444 0.098 101 0.542 0.444 0.098 101
C,A/D,B 0.643 0.392 0.251 44 0.631 0.399 0.232 48 0.644 0.379 0.265 39 0.678 0.479 0.199 66
C,B,A/D 0.590 0.413 0.177 72 0.622 0.394 0.228 51 0.598 0.392 0.207 64 0.584 0.413 0.171 74

* p < .05

O3,O5,O7 O3,O4,O7

Table 5. Distribution of Randomization Permutations for Depression
O2,O4,06 O2,O5,O6 O2,O5,O7 O2,O4,O7

Note . Column headings refer to randomization start points (e.g., O2, O4, O6 refers to intervention start points after observations 2, 4, and 6. The 
permutation that actually occurred is highlighted.

O3,04,06 O3,O5,O6
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Unit Order MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 0.972 0.580 0.392 26 0.910 0.598 0.313 63 0.854 0.569 0.285 68 0.964 0.551 0.413 22
A,C/D,B 0.833 0.647 0.186 99 0.788 0.647 0.140 121 0.794 0.660 0.134 123 0.794 0.660 0.134 123
B,A,C/D 1.069 0.534 0.536 2 1.000 0.549 0.451 111 0.927 0.516 0.411 25 1.047 0.501 0.547 1
B,C/D,A 0.972 0.580 0.392 26 0.972 0.580 0.392 26 0.936 0.560 0.375 40 0.936 0.584 0.352 44
C/D,A,B 0.807 0.653 0.154 112 0.762 0.674 0.087 137 0.733 0.690 0.043 41 0.773 0.667 0.106 133
C/D,B,A 0.786 0.632 0.153 116 0.798 0.653 0.145 117 0.778 0.660 0.118 129 0.773 0.638 0.135 122
A,B/D,C 0.939 0.609 0.330 56 0.875 0.627 0.248 81 0.885 0.612 0.273 72 0.944 0.594 0.351 53
A,C,B/D 0.872 0.619 0.253 78 0.872 0.619 0.253 78 0.833 0.622 0.211 94 0.833 0.622 0.211 94
B/D,A,C 1.045 0.564 0.481 4 0.972 0.580 0.392 26 0.974 0.563 0.411 23 0.962 0.547 0.414 17
B/D,C,A 0.972 0.580 0.392 26 0.972 0.580 0.392 26 0.936 0.584 0.352 44 0.936 0.584 0.352 44
C,A,B/D 0.845 0.624 0.221 87 0.800 0.645 0.155 110 0.774 0.651 0.123 127 0.812 0.628 0.184 102
C,B/D,A 0.846 0.632 0.214 89 0.798 0.653 0.145 117 0.778 0.660 0.118 129 0.821 0.596 0.226 86
A/D,B,C 0.939 0.609 0.330 56 0.875 0.627 0.248 81 0.885 0.612 0.273 72 0.944 0.594 0.351 53
A/D,C,B 0.833 0.647 0.186 99 0.833 0.647 0.186 99 0.794 0.660 0.134 123 0.794 0.660 0.134 123
B,A/D,C 1.045 0.564 0.481 4 0.972 0.580 0.392 26 0.974 0.563 0.411 23 0.962 0.547 0.414 17
B,C,A/D 0.929 0.549 0.380 38 0.929 0.549 0.380 38 0.955 0.538 0.417 19 0.955 0.538 0.417 19
C,A/D,B 0.807 0.653 0.154 112 0.762 0.674 0.087 137 0.733 0.690 0.043 141 0.773 0.667 0.106 134
C,B,A/D 0.881 0.602 0.279 70 0.833 0.622 0.212 92 0.814 0.617 0.196 96 0.854 0.596 0.258 74

MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 0.987 0.556 0.431 14 0.857 0.573 0.284 69 0.927 0.540 0.387 35 0.978 0.523 0.454 7
A,C/D,B 0.819 0.626 0.194 98 0.859 0.626 0.233 83 0.821 0.638 0.183 107 0.821 0.637 0.184 102
B,A,C/D 1.000 0.535 0.465 6 0.964 0.551 0.413 19 0.958 0.517 0.442 11 1.011 0.501 0.510 3
B,C/D,A 0.936 0.584 0.352 44 0.936 0.584 0.352 44 0.905 0.587 0.317 58 0.833 0.584 0.250 80
C/D,A,B 0.807 0.653 0.154 112 0.762 0.674 0.087 137 0.733 0.690 0.043 141 0.773 0.667 0.106 133
C/D,B,A 0.846 0.632 0.214 89 0.798 0.653 0.145 117 0.778 0.660 0.118 129 0.821 0.638 0.183 105
A,B/D,C 0.958 0.587 0.371 42 0.897 0.605 0.293 66 0.905 0.587 0.317 58 0.962 0.570 0.392 35
A,C,B/D 0.893 0.595 0.298 64 0.893 0.595 0.298 64 0.854 0.596 0.257 76 0.854 0.596 0.257 76
B/D,A,C 1.000 0.567 0.433 13 0.936 0.584 0.352 44 0.910 0.566 0.345 55 1.000 0.549 0.451 10
B/D,C,A 0.936 0.584 0.352 44 0.936 0.584 0.352 44 0.905 0.587 0.317 58 0.905 0.587 0.317 58
C,A,B/D 0.845 0.624 0.221 87 0.800 0.645 0.155 110 0.774 0.651 0.123 127 0.812 0.628 0.184 102
C,B/D,A 0.846 0.632 0.214 90 0.798 0.653 0.145 117 0.778 0.660 0.118 129 0.821 0.638 0.183 105
A/D,B,C 0.958 0.587 0.371 42 0.897 0.605 0.293 66 0.905 0.587 0.317 58 0.962 0.570 0.392 35
A/D,C,B 0.859 0.626 0.233 83 0.859 0.626 0.233 83 0.821 0.638 0.183 107 0.821 0.638 0.183 107
B,A/D,C 1.000 0.567 0.433 16 0.936 0.584 0.352 44 0.940 0.566 0.375 41 1.000 0.549 0.451 110
B,C,A/D 0.964 0.551 0.413 19 0.964 0.551 0.413 19 0.927 0.540 0.387 35 0.927 0.540 0.387 37
C,A/D,B 0.807 0.653 0.154 112 0.762 0.674 0.087 137 0.733 0.690 0.043 141 0.773 0.667 0.106 133
C,B,A/D 0.881 0.602 0.279 70 0.833 0.622 0.212 92 0.814 0.617 0.196 61 0.854 0.596 0.258 74

* p < .05

Note . Column headings refer to randomization start points (eg, O2, O4, O6 refers to intervention start points after observations 2, 4, and 6. The permutation 
that actually occurred is highlighted.

O3,04,06 O3,O5,O6 O3,O5,O7 O3,O4,O7

O2,O4,06 O2,O5,O6 O2,O5,O7 O2,O4,O7
Table 6. Distribution of Randomization Permutations for Generalized Anxiety
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Unit Order MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 1.733 1.352 0.381 96 1.723 1.342 0.381 89 1.680 1.336 0.344 114 1.686 1.348 0.338 116
A,C/D,B 1.764 1.354 0.410 71 1.733 1.342 0.392 86 1.723 1.342 0.381 89 1.723 1.342 0.381 89
B,A,C/D 1.700 1.368 0.332 119 1.677 1.367 0.310 121 1.640 1.364 0.276 131 1.657 1.365 0.292 125
B,C/D,A 1.717 1.360 0.357 106 1.717 1.360 0.357 106 1.708 1.350 0.358 102 1.708 1.350 0.358 102
C/D,A,B 1.769 1.317 0.453 45 1.743 1.313 0.430 56 1.733 1.300 0.433 53 1.757 1.304 0.453 41
C/D,B,A 1.785 1.308 0.476 25 1.771 1.296 0.476 29 1.760 1.282 0.478 19 1.771 1.125 0.646 1
A,B/D,C 1.727 1.369 0.358 100 1.717 1.360 0.357 106 1.631 1.392 0.239 133 1.633 1.400 0.233 137
A,C,B/D 1.738 1.333 0.405 78 1.738 1.333 0.405 78 1.760 1.282 0.478 19 1.760 1.282 0.478 19
B/D,A,C 1.691 1.385 0.306 122 1.667 1.384 0.283 129 1.585 1.417 0.168 143 1.600 1.416 0.184 141
B/D,C,A 1.717 1.360 0.357 106 1.717 1.360 0.357 106 1.708 1.350 0.358 102 1.708 1.350 0.358 102
C,A,B/D 1.771 1.296 0.476 29 1.717 1.360 0.357 106 1.765 1.230 0.535 8 1.788 1.238 0.549 6
C,B/D,A 1.785 1.308 0.476 25 1.771 1.296 0.476 29 1.760 1.282 0.478 19 1.771 1.296 0.476 29
A/D,B,C 1.727 1.369 0.358 100 1.717 1.360 0.357 106 1.631 1.392 0.239 133 1.633 1.400 0.233 137
A/D,C,B 1.733 1.352 0.381 96 1.733 1.352 0.381 96 1.723 1.342 0.381 89 1.723 1.342 0.381 89
B,A/D,C 1.691 1.385 0.306 122 1.667 1.384 0.283 129 1.585 1.417 0.168 143 1.600 1.416 0.184 141
B,C,A/D 1.600 1.342 0.258 132 1.723 1.342 0.381 89 1.747 1.291 0.456 39 1.747 1.291 0.456 39
C,A/D,B 1.769 1.317 0.453 45 1.743 1.313 0.430 56 1.733 1.300 0.433 53 1.757 1.304 0.453 41
C,B,A/D 1.767 1.287 0.480 18 1.773 1.273 0.501 14 1.788 1.210 0.578 2 1.800 1.229 0.571 4

MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 1.754 1.325 0.429 67 1.743 1.258 0.485 17 1.600 1.305 0.295 124 1.707 1.318 0.388 88
A,C/D,B 1.754 1.325 0.429 64 1.754 1.325 0.429 64 1.743 1.336 0.407 72 1.743 1.313 0.430 56
B,A,C/D 1.723 1.342 0.381 89 1.700 1.283 0.417 69 1.663 1.333 0.329 120 1.680 1.336 0.344 114
B,C/D,A 1.783 1.333 0.450 50 1.738 1.333 0.405 78 1.729 1.322 0.407 72 1.729 1.318 0.410 70
C/D,A,B 1.769 1.317 0.453 45 1.743 1.338 0.404 85 1.733 1.243 0.490 16 1.757 1.304 0.453 41
C/D,B,A 1.785 1.308 0.476 25 1.771 1.296 0.476 29 1.760 1.282 0.478 19 1.771 1.296 0.476 29
A,B/D,C 1.750 1.344 0.406 76 1.738 1.333 0.405 78 1.657 1.365 0.292 125 1.662 1.375 0.287 127
A,C,B/D 1.754 1.304 0.449 52 1.754 1.304 0.449 51 1.775 1.248 0.527 10 1.775 1.248 0.527 10
B/D,A,C 1.717 1.360 0.357 106 1.692 1.358 0.334 117 1.614 1.391 0.223 139 1.631 1.392 0.239 133
B/D,C,A 1.738 1.333 0.405 78 1.738 1.333 0.405 78 1.729 1.322 0.407 72 1.729 1.322 0.407 72
C,A,B/D 1.771 1.296 0.476 29 1.743 1.291 0.452 49 1.765 1.230 0.535 8 1.788 1.238 0.549 6
C,B/D,A 1.785 1.308 0.476 25 1.771 1.296 0.476 29 1.760 1.282 0.478 19 1.771 1.296 0.476 29
A/D,B,C 1.750 1.344 0.406 76 1.738 1.333 0.405 78 1.650 1.282 0.368 99 1.662 1.375 0.287 127
A/D,C,B 1.754 1.325 0.429 64 1.754 1.333 0.421 68 1.743 1.313 0.430 56 1.743 1.313 0.430 56
B,A/D,C 1.717 1.325 0.392 86 1.692 1.358 0.334 117 1.614 1.391 0.223 139 1.631 1.392 0.239 133
B,C,A/D 1.743 1.313 0.430 56 1.743 1.313 0.430 56 1.763 1.257 0.505 12 1.763 1.257 0.505 12
C,A/D,B 1.769 1.317 0.453 45 1.743 1.313 0.430 56 1.733 1.300 0.433 53 1.757 1.304 0.453 41
C,B,A/D 1.750 1.287 0.463 38 1.773 1.273 0.501 14 1.788 1.210 0.578 2 1.800 1.229 0.571 4

* p < .05

Note . Column headings refer to randomization start points (eg, O2, O4, O6 refers to intervention start points after observations 2, 4, and 6. The permutation 
that actually occurred is highlighted.

O3,04,06 O3,O5,O6 O3,O5,O7 O3,O4,O7

Table 7. Distribution of Randomization Permutations for Social Anxiety
O2,O4,06 O2,O5,O6 O2,O5,O7 O2,O4,O7
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Unit Order MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 1.708 1.120 0.588 3 1.615 1.146 0.470 29 1.633 1.091 0.542 11 1.714 1.065 0.649 1
A,C/D,B 1.521 1.210 0.311 61 1.568 1.210 0.358 49 1.500 1.208 0.292 67 1.500 1.208 0.292 67
B,A,C/D 1.646 1.150 0.496 23 1.577 1.167 0.410 42 1.600 1.114 0.486 26 1.550 1.098 0.452 36
B,C/D,A 1.500 1.220 0.280 78 1.500 1.220 0.280 78 1.462 1.229 0.232 103 1.462 1.229 0.232 103
C/D,A,B 1.442 1.240 0.203 114 1.393 1.261 0.132 132 1.383 1.261 0.122 136 1.429 1.239 0.189 117
C/D,B,A 1.481 1.219 0.262 91 1.411 1.250 0.161 124 1.383 1.261 0.122 136 1.446 1.228 0.218 108
A,B/D,C 1.705 1.144 0.560 5 1.604 1.170 0.434 38 1.654 1.125 0.529 12 1.615 1.100 0.515 17
A,C,B/D 1.538 1.188 0.351 50 1.538 1.188 0.351 50 1.500 1.182 0.318 59 1.500 1.182 0.318 59
B/D,A,C 1.636 1.173 0.463 34 1.563 1.190 0.373 47 1.615 1.146 0.470 29 1.688 1.130 0.558 9
B/D,C,A 1.500 1.220 0.280 78 1.500 1.220 0.280 78 1.462 1.229 0.232 103 1.462 1.229 0.232 103
C,A,B/D 1.464 1.217 0.247 97 1.417 1.239 0.178 122 1.397 1.238 0.160 128 1.429 1.214 0.214 112
C,B/D,A 1.481 1.219 0.262 91 1.411 1.250 0.161 124 1.383 1.261 0.122 136 1.446 1.228 0.218 108
A/D,B,C 1.563 1.144 0.418 41 1.604 1.170 0.434 38 1.654 1.125 0.529 12 1.615 1.100 0.515 17
A/D,C,B 1.521 1.210 0.311 61 1.521 2.258 -0.737 144 1.500 1.160 0.340 52 1.500 1.208 0.292 67
B,A/D,C 1.636 1.173 0.463 34 1.563 1.190 0.373 47 1.615 1.146 0.470 29 1.688 1.130 0.558 9
B,C,A/D 1.519 1.198 0.321 57 1.519 1.198 0.321 57 1.467 1.205 0.262 89 1.467 1.205 0.262 89
C,A/D,B 1.442 1.240 0.203 114 1.393 1.261 0.132 132 1.261 1.205 0.057 143 1.429 1.239 0.189 117
C,B,A/D 1.500 1.196 0.304 65 1.500 1.227 0.273 88 1.397 1.238 0.160 128 1.453 1.202 0.251 95

MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank MA MB MA-MB Rank
A,B,C/D 1.673 1.115 0.558 6* 1.589 1.141 0.448 37 1.609 1.083 0.526 16 1.683 1.057 0.627 2
A,C/D,B 1.500 1.208 0.292 67 1.500 1.208 0.292 67 1.482 1.207 0.276 84 1.482 1.207 0.276 84
B,A,C/D 1.646 1.135 0.510 19 1.571 1.152 0.419 40 1.594 1.095 0.499 22 1.650 1.080 0.570 4
B,C/D,A 1.500 1.208 0.292 67 1.500 1.208 0.292 67 1.464 1.217 0.247 97 1.464 1.217 0.247 97
C/D,A,B 1.442 1.240 0.203 114 1.393 1.261 0.132 132 1.383 1.261 0.122 136 1.429 1.239 0.189 117
C/D,B,A 1.481 1.219 0.262 91 1.411 1.250 0.161 124 1.383 1.261 0.122 136 1.446 1.228 0.218 108
A,B/D,C 1.667 1.140 0.527 14 1.577 1.167 0.410 42 1.625 1.120 0.505 20 1.589 1.094 0.496 24
A,C,B/D 1.518 1.185 0.333 53 1.518 1.185 0.333 53 1.484 1.179 0.306 63 1.484 1.179 0.306 63
B/D,A,C 1.625 1.160 0.465 32 1.558 1.177 0.381 45 1.607 1.130 0.477 27 1.673 1.115 0.558 6
B/D,C,A 1.500 1.208 0.292 67 1.393 1.208 0.185 121 1.464 1.217 0.247 97 1.464 1.217 0.247 97
C,A,B/D 1.500 1.217 0.283 77 1.417 1.239 0.178 122 1.397 1.238 0.160 128 1.438 1.214 0.223 107
C,B/D,A 1.481 1.219 0.262 91 1.411 1.250 0.161 124 1.383 1.261 0.122 136 1.446 1.228 0.218 108
A/D,B,C 1.667 1.140 0.527 14 1.577 1.167 0.410 42 1.625 1.120 0.505 20 1.589 1.094 0.496 24
A/D,C,B 1.500 1.208 0.292 67 1.500 1.208 0.292 67 1.482 1.207 0.276 84 1.482 1.207 0.276 84
B,A/D,C 1.625 1.160 0.465 32 1.558 1.177 0.381 45 1.607 1.130 0.477 27 1.673 1.115 0.558 6
B,C,A/D 1.518 1.185 0.333 53 1.518 1.185 0.333 53 1.469 1.190 0.278 82 1.469 1.190 0.278 82
C,A/D,B 1.479 1.240 0.240 102 1.393 1.261 0.132 132 1.383 1.261 0.122 136 1.429 1.239 0.189 117
C,B,A/D 1.500 1.196 0.304 65 1.433 1.227 0.206 113 1.397 1.238 0.160 128 1.453 1.202 0.251 95

* p < .05

O3,04,06 O3,O5,O6 O3,O5,O7 O3,O4,O7

Note . Column headings refer to randomization start points (eg, O2, O4, O6 refers to intervention start points after observations 2, 4, and 6. The permutation 
that actually occurred is highlighted.

Table 8. Distribution of Randomization Permutations for Academic Distress
O2,O4,06 O2,O5,O6 O2,O5,O7 O2,O4,O7


