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Abstract 

Exercise is important for a healthy lifestyle. It is vital to examine motivation to exercise 

and the impact of three basic psychological needs (autonomy, competency, and relatedness) on 

this motivation. While competency and autonomy have consistently impacted motivation to 

exercise, information regarding relatedness and group cohesion is lacking. The present study 

examined the relationship between exercise modalities, the fulfillment of basic psychological 

needs, and the motivation to exercise. Participants completed surveys assessing exercise 

behavior, fulfillment of basic psychological needs (PNSE), degree of motivation to exercise 

(BREQ), relatedness to others (ROPAS), and group cohesion and integration (PAGEQ). 

Competency (r=.49, p<.01) and relatedness (r=.52, p<.01) were positively correlated with 

internalized levels of motivation. Exercise frequency (r=.34, p<.01) and intensity (r=.24, p<.05) 

also positively correlated with internalized motivation. Relatedness (r=.382, p<.01) and group 

cohesion (r=.40, p<.01) were positively correlated with internalized motivation. Individuals in 

group exercise classes, especially CrossFit, reported significantly higher levels of competency 

(F(2, 99) = 3.22, p=.044, ω=.204), general relatedness (F(2, 99) = 5.35, p=.006, ω=.280), 

relatedness to others in exercise (F(2, 99) = 9.25 , p=.000, ω=.373), group cohesion (F(2, 99) = 

3.22 , p=.044, ω=.204), group integration (F(2, 99) = 9.94 , p=.000, ω=.386) frequency of 

exercise (F(2, 99) = 3.12 , p= .049, ω=.200), and intensity of exercise (F(2, 99) = 4.811 , p= 

.010, ω=.264) compared to individuals exercising alone. Differences in motivation approached 

significance (p=.052).  Findings support efforts toward group exercise promotion as a potential 

way to sustain exercise behavior in that relatedness and group cohesion in community exercise 

facilities may increase motivation to exercise. 
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Relatedness, Motivation, and Exercise Behavior  

Across Various Exercise Modalities 

 

Exercise is important for improving and maintaining a healthy lifestyle. A connection 

exists between exercise behavior and body weight, in which individuals who fail to participate in 

appropriate levels of physical activity often experience an increase in overall body mass. Those 

who are overweight are at risk for developing many serious diseases including, but not limited 

to, hypertension, type II diabetes, heart disease, osteoarthritis, sleep apnea, some cancers, and 

mental health illnesses.  Risks associated with being overweight are the most salient for 

individuals with a BMI greater than 30 (Center for Disease Control and Prevention [CDC], 

2014). In the United States, the prevalence of individuals who are overweight and obese is an 

epidemic. Between the years of 2011 and 2014, it is estimated that approximately one third 

(36%) of adults are obese with the highest prevalence among middle-aged adults (Ogden, 

Carroll, Fryars, & Flegal, 2015). However, when an individual engages in exercise regularly, he 

or she experiences a wide range of health benefits including weight management, which reduces 

the risk of developing diseases associated with being overweight, as well as improved mood, 

well-being, and overall quality of life (CDC, 2014; Dawn, Zarrett, & Kitzaman-Ulrich, 2011).  

 To reap the benefits of exercise, it is recommended by the 2008 Physical Activity 

Guidelines for Americans that adults engage in a minimum of 150 minutes of moderate intensity 

physical activity or 75 minutes of high intensity physical activity for at least 10 minute 

increments per week. Stated another way, standards recommend 30 minutes of moderate 

intensity exercise 5 days a week, or 20 minutes of high intensity exercise 3 days a week (U.S. 

Department of Health and Human Services [USDHHS], 2008). Despite tremendous health 
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benefits, just over half of the national population participates in minimal physical activity and 

only approximately 1 in 5 (21.4%) adults meet the current physical activity guidelines (CDC, 

2014; USDHHS, 2008). As weight and physical activity are inversely related, body weight tends 

to increase across the lifespan, and physical activity levels decrease across the lifespan (Dawn, et 

al., 2011). Because of this decrease in physical activity, it is important to understand the factors 

that influence an individual’s drive to be physically active.  

Physical fitness is a behavior engaged in for the improvement of overall physical health. 

In the literature, the term “exercise” is considered more specific than “physical activity.” 

Physical activity is a leisure time behavior with the goal of improving physical fitness. Exercise 

is also a leisure time behavior with the goal of improving physical fitness, but includes planned 

body movements that are repeated in a structured way (Wilson, Mack, & Grattan, 2008). For the 

purpose of the current study, both the broad term “physical activity” and the more specific term 

“exercise” will be included in order to encompass overall physical fitness behavior. 

 In theory, an individual chooses to engage in certain behaviors because those behaviors 

are enjoyable, provide the opportunity to learn and master a new skill, create a sense of 

accomplishment, and provide a setting to socialize with others who share similar interests (Deci 

& Ryan, 1985). Although individuals engage in many behaviors for inherent enjoyment, there 

are also behaviors that people engage in that would not be considered inherently enjoyable that 

require external reinforcement. Research has aimed to understand the motivation behind 

engagement in both desirable and undesirable behaviors. Motivation is an important framework 

for understanding the ‘why’ of behavior (Deci & Ryan, 1985; 2000), and plays a valuable role in 

explaining individuals’ engagement in behaviors consistent with a healthy lifestyle (Teixiera, 

Carraca, Markland, Silva, & Ryan, 2012). Thus, a subset of research has utilized theories of 
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motivation to understand why some individuals engage in exercise behavior as a lifestyle while 

others do not. Understanding why individuals engage in physical activity is an important avenue 

of research. Once factors of motivation are identified, these factors can be applied to exercise 

environments in order to increase exercise participation and thus improve individuals’ overall 

health and well-being.   

Self-Determination Theory [SDT] is a prevalent theory, under development for over forty 

years and greatly expanded upon by Deci and Ryan. SDT is a theory of human motivation, 

personality, and emotion (Ryan & Deci, 2000; Vansteenkiste, Niemiec, & Soenens, 2010). SDT 

is a macro-theory of motivation which is divided into five micro-theories including Cognitive 

Evaluation Theory (CET), Organismic Integration Theory (OIT), Causality Orientations Theory 

(COT), Basic Needs Theory (BNT), and Goal Content Theory (GCT; Deci & Ryan, 2000; 

Vansteenkiste et al., 2010; Figure 1). SDT and the micro-theories that underlie SDT have 

historically been applied to a wide range of settings involving human behavior (i.e. education, 

work, sports, exercise, etc.). The focus of the current study pulls from the theoretical basis of 

OIT and BNT in relation to exercise behavior.  

 

Motivation was once understood in terms of quantity which means the more motivation 

an individual has, the greater the likelihood that an individual will engage in a certain behavior. 

In 1985, Deci and Ryan were credited with identifying the concept of motivational drive that 



RELATEDNESS, MOTIVATION, AND EXERCISE BEHAVIOR 5 
 

varies in quality. Under SDT, there are three categories of motivational quality including 

amotivation (the absence of motivation), extrinsic motivation (behavior is instrumentally 

motivated by external force), and intrinsic motivation (behavior internally motivated by inherent 

satisfaction of engaging in the behavior; Deci & Ryan, 1985). The micro-theory, Organism 

Integration Theory (OIT), further breaks external motivation down into a qualitative spectrum 

ranging in level of autonomy (a.k.a. self-determination) and internalization (degree of integration 

into the persons sense of self). OIT also describes how individuals move along this motivational 

continuum (Figure 2).  

 

 

 

According to OIT extrinsic motivation is broken down into four levels including external 

regulation, introjected regulation, identified regulation, and integrated regulation. Each level of 

motivation varies in several dimensions including autonomy and internalization into the sense of 

self. An individual can start anywhere along the motivational continuum. The process of moving 

Deci & Ryan, 1985; Deci & Ryan, 2000; 
Silva et al., 2008  
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along the spectrum to more internal forms of motivation is known as internalization (Deci & 

Ryan, 2000; Vansteenkiste et al., 2010). The more autonomous the motivation, the more the 

individual chooses to partake in the behavior based on true self-determined choice free of 

external coercion. The more internalized the motivation, the more the individual has incorporated 

the behavior into their personal identity or sense of self. Internal forms of motivation are overall 

more adaptive sources of motivational energy (Deci & Ryan 2000, Silva et al., 2008; Ullrich-

French, Cox, & Bumpus, 2013, Vansteenkiste et al., 2010; Wasserkampf & Kleinert, 2016).  

External Regulation is the least autonomous and lowest quality in terms of motivating 

exercise behavior because it encourages behavior to please others, gain a reward, or avoid 

punishment (i.e. I exercise because my doctor told me I have to). Behaviors that are externally 

motivated are typically more undesirable behaviors in terms of true enjoyment and require an 

external reinforcement to be maintained (Silva et al., 2008; Ullrich-French et al., 2013; 

Vansteenkiste et al., 2010). Introjected Regulation is the next level of motivation on the 

spectrum and is externally motivated by avoidance of guilt or shame and seeking of social 

approval (i.e. I exercise because I want others to think I have a good figure). Although feelings 

of guilt or shame are internal, the social pressure creating such feelings exist externally and the 

individual lacks the perception of true autonomous choice. The third level of motivation is 

Identified regulation which is driven by value found in the outcome of engaging in a behavior 

(i.e. I exercise because it helps me become healthy and lowers the risk of many diseases). The 

final degree of motivation is integrated regulation which is the most self-determined form of 

regulation of the four forms of external motivation. An individual integrates the behavior into 

their sense of self and finds value in the behavior itself (i.e. I exercise because I am a healthy 

person). Integrated regulation is the most functional form of external motivation, is autonomous, 
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is the most closely related to pure internal motivation, and leads to sustained engagement in a 

behavior (Figure 3). 

 

 

 Although integrated regulation is the most closely related to internal motivation, it is 

important to note a theoretical distinction between the two. Pure intrinsic motivation of behaviors 

are in and of themselves satisfying, whereas integrated regulation, although incorporated into the 

person’s sense of self, is performed for a separable outcome and thus is still considered 

externally motivated (Vansteenkiste et al., 2010.) The distinction between the two in terms of 

motivating sustained exercise behavior is minimal as a majority of the time no differences were 

found between identified and integrated regulation in relation to exercise behavior (Teixeira et 

al., 2012).  

Intrinsic forms of motivation are not only the strongest, but also the most consistent 

predictor of sustained exercise behavior (Teixeira et al., 2012). In 2012, a meta-analysis was 

conducted with a focus on exercise and SDT. Results indicated a positive relationship between 

self-determined autonomous forms of motivation and exercise behavior. Intrinsic forms of 

motivation to exercise are positively correlated with physical fitness levels. However, as internal 

motivation shifts to external motivation it is accompanied by an increase in guilt and shame. 

(Sibley, Hancock, & Bergman, 2013; Ullrich-French, 2013). Research lends support to the 
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nomological net of SDT within the exercise domain, as well as the premise that internal 

motivation for exercise predicts long-term exercise participation and adherence.  

Basic Needs Theory (BNT) expands the understanding of SDT by describing the 

mechanism by which individuals move along the motivation spectrum. The theory states that 

through fulfillment of the three basic psychological needs, organisms move toward more internal 

forms of motivation (internalization) that promote sustained behavior (Deci & Ryan, 1985; Deci 

& Ryan, 2000; Vansteenkiste et al., 2010).   The three basic psychological needs include 

autonomy, competency, and relatedness. Autonomy describes the perception of choice or volition 

in exercise behavior (Deci & Ryan, 2000; Vansteenkiste et al., 2010). Competency is the feeling 

of mastery over a skill or meeting one’s goals (Deci & Ryan, 2000; Silva et al., 2008; 

Vansteenkiste et al., 2010). Relatedness includes feelings of support and connectedness from 

one’s social environment and belongingness with others who are also participating in the 

exercise behavior (Deci & Ryan, 2000; Silva et al., 2008; Vansteenkiste et al., 2010; Springer, 

Lamborn, & Pollard, 2013).  

Research lends support to a relationship between motivation, the three basic 

psychological needs, and exercise behavior. Perceived fulfillment of all three basic psychological 

needs and the internalization process positively covary. A positive relationship also exists 

between autonomy and intrinsic forms of motivation when mediated by competency. When 

looking predominately at competency and autonomy apart from relatedness, a positive 

relationship emerges between perceived need fulfillment and internal forms of regulation. 

Research also reveals that fulfillment of three basic needs may positively predict exercise 

participation and adherence for both habitual exercisers and new exercisers. (Edmunds, 

Ntoumanis, & Duda, 2006; Rahman, Thogersen-Ntoumani, Thatcher, & Doust, 2011; Springer 
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et. al., 2013; Teixeira et al., 2012; Thøgersen-Ntoumani, Shepherd, Ntoumanis, & Wagenmakers, 

2016; Ullrich-French, Smith, & Cox, 2011; Wilson & Rogers, 2008; Wilson, Rogers, Blanchard, 

& Gessell, 2003). Research thus far supports the premise laid out in BNT that a positive 

relationship exists between the fulfillment of the three basic needs, internalized forms of 

motivation, and exercise behavior.  

As seen in the literature, it is important to provide an environment which promotes basic 

needs fulfilment and internalization of motivation across the lifespan in order to encourage 

sustained exercise behavior. In looking at environments that support a physically active lifestyle, 

Deci and Ryan (1985) stated that in order for the behavior to be maintained, an individual must 

have free choice in the activity being engaged in (autonomy), feel as though a new skill is being 

learned or have a sense of accomplishment (competency), and a perception of support by others 

in the environment (relatedness). It is consistently found in the literature that autonomy and 

competency are two major factors that influence movement towards intrinsic motivation. The 

same level of support for relatedness has not been found across exercise domains. However, 

Teixeira et al. (2012) found a trend indicating a positive association between relatedness and 

exercise behavior in a meta-analysis of nine studies. Wilson and Bengoechea (2010) argue that 

the measures utilized in many of the research studies conducted to date test the three basic needs 

only in conjunction with one another. Due to this method of testing, the element of relatedness 

has the potential to be overshadowed by autonomy and competency.  

Relatedness in the exercise environment that promotes internalization is defined as 

enjoyment derived from being in a social environment, a sense of camaraderie with other 

individuals engaging in the activity, and a sense of connectedness with and belongingness to 

others. Deci and Ryan (1985) caution that relatedness can easily be framed in an externally 
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motivating way that would not promote internalization. Factors such as social comparison and 

competitiveness are introduced while in a group setting. Thus, it is important to ensure group 

cohesion is being assessed when looking at relatedness in promotion of internal motivation 

versus group competitiveness or comparison. Group cohesion is seen as the propensity of group 

members to unite in pursuing objectives within an activity (Estabrooks & Carron, 2000).  One 

study examined relatedness through interviews, permitting relatedness to be discussed separately 

from the other two needs, and allowing the theme of group cohesion to emerge. Results 

supported relatedness as a vital component in physical activity participation. Many individuals 

stated that original initiation into a fitness program was at the prompting of a friend. Participants 

also stated that the informal socialization before and after the workout, encouragement provided 

by others, and sharing in the process of becoming fit with others were all motivating factors that 

kept participants returning to the gym (Springer, Lamborn, & Pollard, 2013). Ryan and Deci 

(2000) state that intrinsic motivation is likely to flourish in environments that support the 

element of relatedness. Thus, there is a need to further investigate relatedness (Wilson & 

Bengochea, 2010).  

 A recent development in the fitness world is CrossFit which combines high-intensity 

weight training, Olympic lifting, gymnastics, cardiovascular endurance, and body weight 

movements combined to maximize endurance, stamina, speed, agility, flexibility, and strength 

(Glassman, 2017). CrossFit was founded in 2001 by Greg Glassman and is defined as 

“constantly varied, high intensity, functional movement” (Glassman, 2017, p. 4). Like many 

other exercise modalities, CrossFit is an activity that one freely chooses to participate in and 

provides the opportunity to learn and master many new skills. A unique aspect to the CrossFit 

community is the focus on relatedness to others.  Each exercise session, called a WOD (workout-
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of-the day), is completed in a group setting. The group environment allows for athletes to 

support one another in completing each WOD. A mix of experienced and novel CrossFit 

members creates the opportunity to learn from others in the environment who share the same 

goals and values. Due to this emphasis on relatedness, CrossFit is a prime exercise modality to 

examine within the context of SDT in relation to fulfillment of the three basic psychological 

needs with particular emphasis on the element of relatedness.  

 As CrossFit is a relatively recent development in physical fitness, the research on this 

model is novel and limited. Based on the existing literature, CrossFit is a program that facilitates 

the fulfillment of all three basic psychological needs. In a study examining the relationship 

between needs fulfillment and class attendance per week, autonomous self-determined 

motivation was positively related to all three of the basic needs as well as attendance. 

Researchers concluded that relatedness is an important element of self-directed motivation that is 

somewhat unique to the CrossFit setting (Davies, Coleman, and Babkes Stellino, 2016). 

Additionally, research has found that intrinsically motivated goals predict higher satisfaction of 

psychological needs. Frequency of participation in WODs is also positively associated with 

fulfillment of the three basic needs (Sibley & Bergman, 2017). In comparison to other group 

exercise classes, individuals participating in CrossFit report higher levels of intrinsic motivation, 

such as enjoyment. Other exercise group modalities reported higher external motives such as 

weight management (Fisher, Sales, Carleson, and Steele, 2016). In regard to comparison to other 

group exercises in terms of level of relatedness, groups with greater interpersonal interaction 

report greater relatedness satisfaction (Mathieu, 2015). More research is needed to examine the 

difference between fulfillment of the three basic needs across different exercise contexts (Davies 

et al., 2016), especially modalities that vary in degree of relatedness.  
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 The literature supports the connection between internal motivation and exercise behavior 

as explained by SDT. The more intrinsically motivated an individual is, the more likely that 

person is to engage in sustained physical activity behaviors. Movement towards intrinsic 

motivation can be obtained by exercising in an environment supportive of the three basic 

psychological needs. Research has indicated limited and mixed results in regards to the 

contribution of relatedness as a basic need that facilitates internalization.  The current study aims 

to examine the difference in satisfaction of the basic psychological needs across various exercise 

modalities with an emphasis on varying degrees of relatedness. The current study will also 

examine how varying levels of basic needs fulfillment influences exercise behavior in terms of 

frequency, intensity, and duration. Hypothesis 1 and 2 for the current study are intended to 

confirm previous findings in the literature while hypothesis 3 and 4 explore the element of 

relatedness.   

 Hypothesis 1: Higher degrees of fulfillment of autonomy, competency, and relatedness 

will be positively correlated with internalized motivational regulation.  

 Hypothesis 2: Internalized motivational regulation will be positively correlated with 

higher frequency, intensity, and duration of exercise behavior  

 Hypothesis 3: Higher degrees of relatedness satisfaction, perception of relatedness to 

others in the group, and group cohesion will be positively correlated with internalized 

motivation regulation.  

 Hypothesis 4: Exercise modalities that have higher degrees of relatedness will be 

positively correlated with internalized motivational regulation and increased exercise 

behavior.  
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Methods 

Participants 

A total of 121 adults currently active in physical fitness centers in the Midwest were recruited for 

participation in the study. Of the 121 participants 19 were excluded for incomplete responses for 

a total of 102 participants. The participants consisted of 26 males (25.49%) and 76 females 

(74.51%). Of the 102 participants who completed the survey, 89 (87.25%) of the participants 

were Caucasian, 5 (4.90%) were African American, 9 (8.82%) were Hispanic, 1 (0.98%) was 

American Indian, and 7 (6.86%) indicated Other. The average age of the participants was 41 

years (range: 21-74 years). Of the 102 participants, 68 (67%) indicated primary exercise 

modality as a group exercise class while 34 (33%) indicated primary exercise modality as not a 

part of an exercise class (self-directed). Of the 68 participants in a group exercise class, 37 (54%) 

indicated primary exercise modality as CrossFit classes and 31 (46%) indicated other group 

exercise classes which consisted of 6 weightlifting, 4 zumba, 5 kickboxing, 5 yoga/palates, and 

11 as other HIIT. See Table G1 for gender breakdown per exercise modality.    

Materials 

Behavioral Regulation in Exercise Questionnaire (BREQ) 

Participants will complete the Behavioral Regulation in Exercise Questionnaire (BREQ) 

to assess the motivational continuum within the exercise domain including internal (ex. I enjoy 

my exercise sessions), identified (ex. I think it is important to make the effort to exercise 

regularly), introjected (ex. I feel guilty when I don’t exercise), and external regulation (ex. I 

exercise because other people say I should) (Mullen, Markland, & Ingledew, 1997; Wilson, 

Rogers, & Fraser, 2002). The original scale was developed in 1997 by Mullen, Markland, & 

Ingledew using a confirmatory factor analysis on a population of adults who were currently 
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engaged in an exercise program. The scale consists of 15 total items across four factors (external 

regulation, introjected regulation, identified regulation, and intrinsic regulation) scored on a 5-

point Likert scale (0=not true for me, 2=sometimes true for me, 4=to very true for me). Each of 

the four domains on a motivational continuum were found to be reliable (External Regulation α= 

.789; Introjected Regulation α=.763; Identified Regulation α=.786; Intrinsic Regulation α=.903). 

In 2002, the BREQ was used to assess the correlation between basic needs satisfaction 

(Competency, Autonomy, and Relatedness) and exercise behavior. Wilson, Rogers, and Fraser 

(2002) concluded that the BREQ has acceptable levels for internal consistency reliability (inter-

item reliability). Further research validation reported similar levels of construct validity ranging 

from .88-.90 as well as moderate to high convergent validity with the Motives for Physical 

Activity Questionnaire (.65-.85) and discriminant validity with the Decisional Balance 

Questionnaire (.42-57; Chmielewski, Sala, Tang, & Baldwin, 2016). 

Research utilizing the BREQ has often used a composite score known as a relative 

autonomy index (RAI) to differentially weight the forms of regulations based on each form’s 

location on the motivational continuum. However, research has recently shown methodological 

error in utilizing an RAI to assign motivational continuum scores which account for significantly 

less variance within the exercise domain (Chemolli & Gangé, 2014; Sibley & Berman, 2017). 

One method of scoring that has been shown to be effective in research is by dividing the BREQ 

into two subscales (autonomous and controlled) and separately computing scores for controlled 

motivation (means of the external and introjected scales) and for autonomous motivation (means 

of the identified and integrated scales). This method will be selected to examine the relationships 

between basic need satisfaction, dichotomous behavioral regulation, and exercise behavior 

(Chemolli & Gangé, 2014; Davies et al., 2016).   
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Psychological Needs Satisfaction in Exercise Questionnaire (PNSE) 

Participants will complete the Psychological Needs Satisfaction in Exercise 

Questionnaire (PNSE) to measure perceived fulfillment of the three basic needs of autonomy, 

competency, and relatedness consistent with the micro-theory of basic needs satisfaction of the 

macro-theory of self-determination (Wilson et al., 2006). The PNSE consists of 18 items specific 

to the satisfaction of the three basic needs in the context of exercise behavior (Wilson, Rogers, 

Rodgers, & Wild, 2006). The 18 items are divided across the three subscales of autonomy (ex. I 

feel free to exercise in my own way), competency (ex. I feel that I am able to complete exercises 

that are personally challenging), and relatedness (ex. I feel attached to my exercise companions 

because they accept me for who I am) with six items comprising each subscale to reflect the 

three basic needs consistent with Self-Determination Theory. Participants rate each item on a 6-

point true/false scale (1=false; 2=mostly false; 3=more false than true; 4=more true than false; 

5=mostly true; 6=true). Each subscale score is averaged with score possibilities ranging from 1-6 

within each subscale and a higher score indicating higher perceived need satisfaction. The PNSE 

revealed satisfactory psychometric properties when tested on undergraduate students using a 

confirmatory factor analysis (Wilson et al., 2006). All subscales were found to be reliable with a 

Cronbach’s alpha of greater than .90 (Competency α = .91; Autonomy α = .91; Relatedness α = 

.90) which held true across gender (Wilson et al., 2006). In a systematic review of the literature 

conducted by Teixeira (2012), the PNSE was the most frequently used measure to assess the 

construct of basic needs in the context of exercise (Appendix B).  

Relatedness to Others in Physical Activity Scale (ROPAS) 

Participants will complete the Relatedness to Others in Physical Activity Scale (ROPAS) 

in order to measure the role of the individual’s perception of relatedness within the context of an 
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exercise setting (ex. I am a part of a group who share my goals; Wilson & Bengoechea, 2010). 

The ROPAS consists of six items endorsed via a 6-point scale ranging from False to True 

(1=false; 2=mostly false; 3=more false than true; 4=more true than false; 5=mostly true; 6=true). 

Scores are averaged across all six items with a possible range from 1-6 with a higher score 

indicating a greater degree of perceived relatedness. Research utilizing the ROPAS has revealed 

the measure to be valid (76 - .85) and reliable with a Cronbach’s alpha ranging from .70 - .97 

(Appendix C)  

Physical Activity Group Environment Questionnaire (PAGEQ). 

The Physical Activity Group Environment Questionnaire is a 21-item questionnaire that 

will be completed by participants to assess group cohesion across four domains: individual 

attractions to the group-task (six items), individual attractions to the groups-social (six items); 

group integration-task (five items); and group integration-social (four items). Each item is 

marked on a 9-point Likert scale ranging from (1) very strongly disagree to (9) very strongly 

agree (Estabrooks & Carron, 2000). For the purpose of the current study only social dimensions 

are of interest and thus only the six items from the “individual attractions to the group-social” 

(ex. This physical activity group is an important social unit for me) and the four items from the 

“group integration-social” (ex. Members of our group sometimes socialize together outside 

activity time) domains will be included for a total of 10 items. Scores for each subdomain is 

averaged. Scores have a possible range from 1-9 in each subdomain with higher scores indicating 

higher levels of perceived group cohesion. When applied to both young and older adults, 

research has found the PAGEQ to be a reliable measure with a Cronbach’s alpha ranging from 

.72 - .94 across subscales (Estabrooks & Carron, 2000). The answers indicated on the PAGEQ 

will expand upon group cohesion in the exercise domain (Mathieu, 2015; Appendix D).  
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Demographics 

Several demographics questions will be added to the end of the series of surveys. 

Demographic questions will include gender, ethnicity, annual income, education level, 

occupation, height, weight, birth date, and amount of time in history of exercise behavior spent 

engaged in primary exercise modality (Appendix E). 

Exercise Behavior 

 Exercise behavior will be assessed with questions including current primary exercise 

modality (group exercise class and independent), type of exercises engaged in (i.e. zumba, 

crossfit, anaerobic weightlifting, running, biking, etc.), length of time engaged in the primary 

exercise modality, average length of time spent exercising each day, perceived intensity of 

exercise, and weekly exercise attendance to assess frequency, duration, and intensity of the 

exercise behavior. Intensity will be measured utilizing the Borg’s Rating of Perceived Exertion 

(RPE) Scale (Appendix F). The Borg’s RPE Scale has been deemed a practical and affordable 

instrument in gaging exercise intensity across sex, age, and various exercise modalities. 

Although the gold standard for exercise intensity measurement is measuring oxygen 

consumption (VO2max), blood lactate levels, and heart rate, these measures are often impractical 

and expensive. The Borg’s RPE scale correlates highly to both blood lactate measurement 

(r=0.83) and heart rate (r=0.74) independent of differences in age, sex, and exercise modality 

(Reed & Pipe, 2016; Scherr, Wolfarth, Christle, Pressler, Wagenpfeil, & Halle, 2013).  

Procedure 

 Participants were recruited from local physical fitness facilities including CrossFit 

affiliated gyms, a recreational and wellness center on a small Midwest college campus, and 

community physical fitness-based programs. The sampling of locations was choses in order to 
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obtain a sample comprised of exercise groups with various levels of relatedness as well as 

individuals who exercise independently. Each facility was contacted via e-mail to request a 

meeting to discuss the research proposal, answer questions, and sign consent forms. Consent 

from the director of the facility to utilize gym members as part of the participation pool was 

obtained via a consent form in which one copy was offered to the director of the facility for 

records and one was kept by the researcher. Recruitment of participants to take the online survey 

was accomplished both on-line and in-person based on gym preference and number of 

participants recruited. For in-person recruitment, the researcher set dates with the physical fitness 

facility in which the researcher was present to ask members to participate, explain the study, and 

answer questions. Each participant was provided with a link to the study to access at a time of 

convenience. For on-line recruitment, the gym owner distributed a link accompanied by a 

description of the study and approximate duration of the study through means by which the gym 

utilizes to communicate with its members (email, online group, monthly newsletter, etc.). 

  Upon accessing the link, participants were taken to Survey Monkey. Participants were 

shown the consent form first in which each had the option to accept or decline continuing the 

survey. Those who accepted were then directed to complete the demographic information, 

BREQ, PNSE, ROPAS, PAGEQ, and exercise behavior questionnaire. The individual 

questionnaires within the survey were counterbalanced to control for possible ordering effects. 

Once participants had completed the survey they are directed to a debriefing page which 

included a link to another survey within Survey Monkey that asked for name and contact 

information for the drawing of a $10 visa gift card. As the name and contact information was 

housed in a separate survey, the identifying information was not connected to the original survey 

allowing for anonymity to be preserved. The researcher utilized the contact information of 
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participants who chose to enter in order to contact the person who received the gift card. The 

current study has been approved by the Institutional Review Board.   

Results 

 Missing Values. The sample used in analysis included 102 participants of which 19 were 

removed for incomplete data. All 121 participants indicated an acceptance at the level of the 

consent form. Of the 121 participants, 5 opted out of the survey at the level of the demographic 

information. Each measure following the demographic questionnaire was presented in a 

randomized order to prevent possible ordering effects. Of the four construct questionnaires 

included, 11 participants did not contribute answers to the BREQ, 7 did not contribute to the 

PNSE, 7 did not contribute to the ROPAS, 10 did not contribute to the PAGEQ, and 18 did not 

contribute to the exercise behavior questionnaire. The pattern of incomplete responses suggests 

that survey length may have contributed to dropout. Participants who failed to complete the full 

battery of surveys were removed from the data set. Of the 102 participants contributing to 

statistical analysis, three participants gave vague or unclear responses to the item “list average 

duration (in minutes) spent in primary exercise activity” on the behavioral exercise 

questionnaire. Thus, three of the data points for the item regarding duration of exercise were 

coded to represent a missing data point within SPSS and thus were excluded in the analysis 

utilizing the variable exercise duration.  

 Assumptions and Outliers. Histograms, boxplots, and p-p plots were utilized to assess 

for possible bias. Based on graphing, the data is consistent with a linear model and thus 

homoscedasticity and normality can be assumed. Outliers and extreme scores were identified 

within the variables of duration engaged in primary exercise, “frequency” of exercise over the 

previous two weeks, average “duration” in minutes at each time of exercise, and average 
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perceived “intensity.” Within the duration in months spent in primary exercise regimen three 

extreme scores and two outliers emerged. One outlier was identified for “frequency,” three 

extreme scores and four outliers emerged for “duration,” and one extreme score and one outlier 

was found for “intensity.” Outliers and extreme scores were only found within the exercise 

behavior variables. Greater variability in exercise behavior was expected as the sample size was 

not limited to a particular type of exerciser (i.e. novel exercisers versus experienced exercisers). 

Since the assumptions of homoscedasticity and normality were met despite outliers, all scores 

were retained for analyses.  

 Primary Analysis. In the primary analysis a two-tailed Pearson Correlation was utilized 

to examine the relationship between levels of motivation, basic psychological needs, and 

exercise behavior. While the correlations between exercise behavior and fulfillment of basic 

needs would be interesting to examine, the current study did not look at the relationship between 

these two variables.  An independent samples t-test was applied to examine the difference 

between independent exercisers and group exercisers. The groups were further broken down into 

Individual Exercisers, Other Group, and CrossFit in order to explore whether CrossFit is 

significantly different than the other two types of exercise using a one-way ANOVA.  Tukey’s 

post-hoc test was employed to determine where differences occurred as sample size for each 

group was relatively similar. 

 Hypothesis 1: The goal of the first hypothesis was to assess the relationship between the 

three basic psychological needs and levels of motivation (see Appendix G, Table 2). Levels of 

competency in the exercise regimen and relatedness to others in the exercise environment were 

both positively correlated with internalized motivation. Relatedness was not correlated with 

controlled motivation but was positively correlated with autonomous motivation.  
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 Hypothesis II: The goal of the second hypothesis was to examine the connection between 

exercise behavior (frequency, intensity, and duration), and level of motivation. Exercise 

frequency and intensity was associated with increased levels of autonomous motivation (See 

Appendix G, Table 3). 

 Hypothesis III: The objective of the third hypothesis was to measure the relationship 

between levels of motivation (autonomous versus controlled) and relatedness to others in the 

group environment as well as levels of motivation and group cohesion. Relatedness to others in 

the group environment (ROPAS) and group cohesion (PAGEQ), as measured by “attractions to 

the group” and “group integration” were positively associated with levels of autonomous 

motivation (See Appendix G, Tables 4-5). The current study utilized the ROPAS in addition to 

the PNSE based on the ideology suggested by Wilson and Bengoechea (2010) that the element of 

relatedness should be measured independent of the other two basic needs. In the current sample 

of participants, relatedness as measured by the PNSE and relatedness as measured by the 

ROPAS were both significantly correlated with motivation and had a significant convergent 

validity (r=.740, p<.000). 

 Hypothesis IV: The goal of the fourth hypothesis was to identify differences among 

Group Exercise and Individual Exercise as well as differences among Individual Exercisers, 

Group Exercisers, and CrossFit. The independent samples t-test between Individual Exercise and 

Group Exercise indicated a significant difference between Group and Individual to a small effect 

on fulfillment of the basic needs “competency” (r=.222) and “relatedness” (r=.276) as well as 

“relatedness to others in the exercise environment” to a medium effect (r=.475) and “attractions 

to group” to a small effect (r=.123). While the Group Exercisers scored slightly higher on 
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“autonomous motivation” than Individual Exercisers, the differences were not significant. (See 

Appendix G, Table 6).  

 Groups were then divided into Individual Exercisers, Other Group, and CrossFit by 

extracting CrossFit from the Group Exercisers. In regards to the basic psychological needs, 

“competency” and “relatedness” were significantly different between Individual Exercisers and 

CrossFit with CrossFit reporting highest levels of “competency” and “relatedness.” Regarding 

“autonomy,” a significant group difference emerged between all three groups with the Other 

Group reporting the highest level of “autonomy,” followed by the Individual Exercisers, and 

CrossFit reporting the lowest levels of autonomy.  

 In terms of “relatedness to others in the exercise environment,” significant group 

differences emerged among the Individual Exercisers and CrossFit as well as the Individual 

Exercisers and Other Group in which the Other Group rated “relatedness to others in the exercise 

environment” at the highest level, followed by CrossFit, and the Individual Exercisers reporting 

the lowest levels of “relatedness to others in the exercise environment.” When looking at “group 

cohesion,” a significant difference emerged between the Individual Exercisers and CrossFit with 

CrossFit reporting the highest levels of attraction to the group. In terms of “group integration,” 

which offers insight into how participants perceived importance to and cohesion with co-

exercisers, a significant difference emerged between the Individual Exercisers and CrossFit as 

well as between CrossFit and Other Group with CrossFit reporting the highest levels of “group 

integration.”  

 Regarding exercise behavior, frequency and intensity represented significant differences 

between groups. For frequency of exercise a significant difference between CrossFit and Other 

Group emerged. When looking at intensity, a significant group difference emerged between the 
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Individual Exercisers and CrossFit as well as between CrossFit and Other Group. CrossFit 

reported the highest levels for both exercise frequency and intensity. Significant differences for 

duration of exercise were not found.  

 Concerning level of motivation, differences among groups were not significant; however, 

the difference between CrossFit and Individual Exercisers in regard to internalized (autonomous) 

motivation approached significance (p=.052). (See Appendix G, Table 7). 

 

Discussion  

 The current study examined the relationship between motivation, fulfillment of basic 

psychological needs with an emphasis on relatedness, and exercise behavior in terms of 

frequency, intensity, and duration. Additionally, the study examined these variables by exercise 

groups based on self-identification as a person who exercises primarily individually or primarily 

in an exercise group. The Group Exercisers were further divided into Other Group and CrossFit 

to examine differences between motivation, basic needs, and exercise behavior. The results of 

the study support relatedness as an important component for the integration of internalized 

motivation, of which the element of relatedness can be found in group exercise settings, 

especially CrossFit classes. 

 Hypothesis I. The first hypothesis predicted that individuals who experienced higher 

levels of autonomy, competency, and relatedness would also experience internalized forms of 

motivation. Results of the current study confirm findings from previous research that a positive 

relationship exists between the three basic needs and internalized motivation consistent with 

Self-Determination Theory (SDT). As the measure of motivation was split into two categories 

controlled (externalized motivation) and autonomous (internalized motivation), it was presumed 
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that the three basic psychological needs would be positively correlated with autonomous 

motivation as a link between internalized (autonomous) motivation and the fulfillment of basic 

psychological needs, especially autonomy and competency, has been found consistently in the 

literature. Results indicated competency was negatively correlated with controlled motivation 

and positively correlated with autonomous motivation. While a positive relationship was found 

between “competency,” “relatedness,” and “autonomous motivation” was found, the relationship 

between “autonomy” and “motivation” was not significant. Absence of the relationship between 

“autonomy” and “motivation” is inconsistent with previous research which has found autonomy 

to be a significant factor in terms of internalized motivation (Edmunds, Ntoumanis, & Duda, 

2006; Rahman, Thogersen-Ntoumani, Thatcher, & Doust, 2011; Sibley & Bergman, 2017; 

Springer et. al., 2013; Teixeira et al., 2012; Wilson & Rogers, 2008; Wilson, Rogers, Blanchard, 

& Gessell, 2003). Thus, the first hypothesis was partially supported for the current study in that 

the basic needs of competency and relatedness were positively correlated with internalized 

motivation, but the current data did not provide support for autonomy being significantly 

positively related to internalized motivation. Lower levels of autonomy and a lack of relationship 

between autonomy and motivation may be due to the nature of the participants included in the 

study. Individuals in a group exercise class typically aren’t responsible in the development and 

implementation of the exercise regimen as the class instructor provides the workout at each 

session. It is also possible for individuals who exercise alone to follow external exercise 

programs which may decrease autonomy ratings (i.e. exercise regimens found on body building 

websites). Thus, an important element to include in future research is whether the individual 

follows an externally developed exercise program or the exercise regimen in purely self-directed.  
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 Hypothesis II. The second hypothesis predicted that autonomous (internalized) 

motivation would be positively correlated with exercise behavior in terms of intensity, 

frequency, and duration. The results of the current study provide partial support for the 

relationship between motivation and exercise behavior. The findings in the current study of the 

relationship between exercise “frequency” and “intensity” with “motivation” are consistent with 

previous research showing that internalized motivation is significantly related to exercise 

program adherence, attendance, intensity, and a change in body composition and weight, and 

level of physical fitness (Edmunds, Ntoumanis, & Duda, 2006; Rahman, Thogerson-Ntoumani, 

Thatcher, & Doust, 2011; Sibley, Hancock, & Bergman, 2013; Thøgersen-Ntoumani, Shepherd, 

Ntoumanis, Wagenmakers, & Shaw, 2016; Wilson, Rodgers, Blanchard, & Gessell, 2003). The 

non-significant correlation between exercise “duration” and “motivation” is inconsistent with 

previous literature which had identified that exercise behavior is correlated with internalized 

motivation. The absence of a relationship in the current study between exercise duration and 

motivation may be due to the types of participants recruited in the study. Two thirds of the 

participants in the current study engaged in a type of group exercise class. It is typical that group 

exercise classes have a specific time frame assigned which may influence the duration in which 

individuals exercise at each occurrence. It is also not uncommon for exercise facilities to include 

areas for recovery such as stretching and massage machines resulting in the reported time spent 

exercising to also include time spent in recovery activities. It may be beneficial for future 

research to utilize objective forms of exercise measurement to obtain a more accurate rating of 

the time spent in active exercise or to specify duration reporting is to include active exercise in 

the absence of rest and recovery time.  
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 Hypothesis III. The third hypothesis predicted a positive correlation between individuals 

who indicated higher degrees of relatedness and internalized motivation. Relatedness was 

measured as a subcomponent of the three basic psychological needs (PNSE), perception of 

relatedness to others in the group (ROPAS), and attraction to the group/group cohesion 

(PAGEQ). Relatedness as measured by the PNSE strongly positively correlated with autonomous 

motivation which is somewhat inconsistent with the literature as research has shown mixed 

results in regards to the role of relatedness in the process of motivation integration. Given the 

concern regarding relatedness being overshadowed by the other two basic needs as a function of 

the PNSE measure (Wilson & Bengoechea, 2010; Wilson & Rogers, 2008; Deci & Ryan, 1985) 

the concept of relatedness was also measured using the ROPAS and the PAGEQ that assess 

relatedness in the absence of the other two basic needs. Perception of relatedness to others in the 

exercise environment, attractions to the group, and group cohesion were positively correlated 

with autonomous motivation and thus supports the hypothesis. Differences in the measures 

utilized in the current study as well as the participant pool may be contributing factors in the 

observed results. Previous literature has analyzed relatedness in conjunction with the other basic 

needs. Deci and Ryan (1985) warn against the possibility of assessing competition instead of 

cohesion when assessing for factors of relatedness. Thus, the current study carefully chose 

relatedness measures, ensuring that relatedness was assessed separately from autonomy and 

competency. The current study also recruited a significant portion of individuals who indicated 

participation in group classes in order to assess differences among various group exercises and 

individuals who exercise independently. Given that two thirds of the participant pool utilized 

group exercise classes, there may be a difference in degree of an individual’s need for or 

emphasis on the element of relatedness to others. The current study also incorporated CrossFit as 
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one of the group exercise components as it places special emphasis on relatedness and cohesion 

above and beyond other forms of exercise (Glassman, 2017; Mathieu, 2015). The significant 

correlations between motivation and each of the relatedness measures provides support for the 

basic need of relatedness as an important factor in the internalization process.  

 Hypothesis IV: The final hypothesis predicted that the exercise modalities in which 

individuals rated a higher degree of relatedness would also have higher degrees of motivation, 

and exercise behavior. This hypothesis was based on literature theorizing that fulfillment of the 

basic needs (one of which is relatedness) aids in the integration of internalized motivation, and 

that internalized motivation is related to an increase in exercise behavior. Results indicated 

interesting differences between group exercise modalities and provided partial support for the 

hypothesis. Data indicated that Group Exercisers rated competency, relatedness, and group 

cohesion significantly higher than Individual Exercisers which is consistent with literature on 

BNT within the framework of SDT. Differences between Group Exercisers and Individual 

Exercisers for autonomous motivation were not significant.  

 When considering Individual Exercisers, Other Group, and CrossFit, CrossFit emerged as 

rating the highest in competency, relatedness, attractions to the group, group cohesion, frequency 

of days exercised, and intensity of exercise. When the three groups were analyzed in terms of 

group differences in motivation, results remained nonsignificant. Lack of group differences in 

terms of motivation may be due to the biggest difference in motivation being between those who 

exercise versus those who do not, whereas only small differences in motivation exist among 

those who exercise via different modalities. Thus, future research may benefit from including 

non-exercisers in the participant pool. It is also possible that there are missing variables within 

the internalization process as Self-Determination Theory (SDT) is complex with many other 
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components that lend a role in internalization, which were not included in the current study. 

Other influential components may include, but are not limited to, a person’s cognitive evaluation 

of the behavior being engaged in, goal setting and aspirations, and personality. Wasserkampf and 

Kleinert (2017) highlight the need for more information on how all the different microtheories 

under SDT play a role in the process of one moving from external motivation towards internal 

motivation. It is important to research SDT micro-theories both independent of one another, but 

also how each works together in the process of internalization. Overall, the findings suggest 

efforts toward group exercise promotion as a potential way to sustain exercise behavior in that 

perceived relatedness to others and group cohesion in community exercise facilities may increase 

motivation to exercise. 

 Limitations. Some limitations are worth noting. One limitation is that an overwhelming 

majority of participants were female. While this could be due to the nature of the exercise 

modalities sampled (i.e. Zumba), having an evenly distributed sample in terms of sex is 

important and may make findings more generalizable. It has also been found in previous research 

that females indicate higher levels of external forms of motivation than do males and that 

exercise behavior is still improved in females who experience external motivation, but not in 

males (Mathieu, 2015; Teixeira et al., 2012). Secondly, the sample consisted of mostly 

Caucasian individuals. As with sex, greater ethnic diversity is important and may make findings 

more generalizable. Another important limitation is lack of causation as the design of the current 

study is cross-sectional. Selection bias may also limit the generalizability of the findings as there 

may be differences between individuals who choose to participate and those who do not. Also, 

the chosen exercise facilities are a convenience sample within one Midwestern city, thus 

generalizability to other fitness centers in other regions may be limited.  A final limitation is the 
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use of self-report data. While a majority of the literature has utilized self-report data regarding 

exercise behavior, current advances in technology (i.e. FitBit, smart watches, etc.) allow for 

objective measure of exercise such as heart rate, VO2 levels, body fat percentage tracking, exact 

measurements of time spent in exercise, etc. Objective measures of physical activity are more 

accurate than self-report and less susceptible to social desirability bias, recording errors, and 

other forms of reporting bias. Despite researching needing more objective measures for exercise 

behaviors, the use of these forms of measurement are significantly more costly than the use of 

self-report measures and may limit the number of participants included in the study. Due to the 

cost associated with objective measures and lack of funding, the current study opted to utilize 

self-report measures which has been shown in research to still be a legitimate measure of 

exercise behavior.   

 Conclusion. Investigating motivation of exercise behavior and how various components 

within motivation aid in initiation and sustainability of exercise is an important avenue of 

research. The current study confirmed findings in previous literature from a Self-Deterministic 

perspective by which the microtheories Organismic Integration Theory (OIT) and Basic Needs 

Theory (BNT) are involved in motivation of exercise behavior. Further evidence was provided to 

support the relationship between fulfillment of basic needs, perception of relatedness in the 

exercise environment, group cohesion, exercise behavior, and motivation. The current study 

expanded upon the literature by highlighting the role relatedness plays in enhancing exercise 

behavior by examining the differences between various exercise modalities. Evidence suggests 

an environment that supports fulfillment of basic needs and provides a sense of community and 

group cohesion may aid in enhancement of exercise behavior including intensity and frequency 

of physical activity. The current study also explored the claim that a relatively recently 
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developed exercise modality, CrossFit, provides a unique sense of community which may help to 

boost and sustain members’ motivation in exercise behavior. The current research exhibited 

higher levels of fulfillment of competency, relatedness, group cohesion, exercise intensity, and 

exercise frequency. Although not significantly so, data also displayed higher levels of motivation 

among individuals who participated in group exercise classes, especially CrossFit, than those 

who exercised individually. 

  Future research could expand upon current efforts to understand motivation of exercise 

and apply it to community-based settings in order to increase healthy behavior. One factor that 

may have played a role in the results of the current study is the lack of clarification in the source 

of the exercise regimen. Autonomy did not significantly correlate to motivation, which is 

inconsistent with previous research. Whether an individual derives an exercise regimen from an 

external source (i.e. exercise programs online, class instructors, personal trainers, etc.) versus the 

regimen being self-developed may influence reports of autonomy. It is important for future 

research to clarify the source of the exercise regimen and how such differences may influence 

fulfillment of autonomy. 

  Levels of motivation did not significantly correlate to exercise duration in the current 

study. Time limits placed on exercise classes may influence the duration in which one chooses to 

exercise. Future research may aid in clarification of how group exercise class limits influence 

motivation and duration of exercise. The current research also failed to find differences between 

groups in internalized (autonomous) versus externalized (controlled) levels of motivation. The 

current study did not include measurement of amotivation or participants who do not engage in 

exercise behavior. A greater understanding of variance within motivation and exercise behavior 

may be granted with the inclusion of both exercisers and non-exercisers in future research. 
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 Finally, the Self-Determination perspective includes five microtheories, of which two 

were highlighted in the current study. Assessment of how all five microtheories of SDT function 

both independent and congruent with one another as applied to exercise behavior may expand 

current knowledge and research in the area of motivation and exercise. Finally, the current study 

provides support that an exercise environment high in relatedness and group cohesion is 

consistent with enhancement of exercise behavior. Current knowledge may aid in development 

and dissemination of effective strategies to be utilized at the level of community-based 

interventions to increase exercise behavior. Such future ecological based research would assist in 

bridging the gap between efficacious research and effective healthy behavior change in the 

community.  
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Appendix A 

“The following statements represent different feelings people have when they engage in physical 

activity. Please answer the following questions by considering how you typically feel when 

participating in physical activity using the scale provided.” 

Behavioral Regulation in Exercise Questionnaire 

Not true for me             Sometimes true for me                       Very true for me 

0   1   2   3                        4 

 

______ I exercise because other people say I should. 

______ I take part in exercise because my friends/family/spouse say I should. 

______ I exercise because others will not be pleased with me if I don’t. 

______ I feel under pressure from my friends/family to exercise.  

______ I feel guilty when I don’t exercise.  

______ I feel ashamed when I miss an exercise session. 

______ I feel like a failure when I haven’t exercised in a while.  

______ I value the benefits of exercise. 

______ It’s important to me to exercise regularly.  

______ I think it is important to make the effort to exercise regularly. 

______ I get restless if I don’t exercise regularly. 

______ I exercise because it’s fun.  

______ I enjoy my exercise sessions.  

______ I find exercise a pleasurable activity. 

______ I get pleasure and satisfaction from participating in exercise.  
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Appendix B 

The Psychological Need Satisfaction in Exercise Scale 

1 = False   2 =Mostly False   3=More False than True   4=More True than False   5=Mostly True   6=True 

______ I feel that I am able to complete exercises that are personally challenging. 

______ I feel confident I can do even the most challenging exercises. 

______ I feel confident in my ability to perform exercises that personally challenge me. 

______ I feel capable of completing exercises that are challenging to me.  

______ I feel like I am capable of doing even the most challenging exercises.  

______ I feel good about the way I am able to complete challenging exercises.  

______ I feel free to exercise in my own way. 

______ I feel free to make my own exercise program decisions. 

______ I feel like I am in charge of my exercise program decisions. 

______ I feel like I have a say in choosing the exercises that I do.  

______ I feel free to choose which exercises I participate in.  

______ I feel like I am the one who decides what exercises I do.  

______ I feel attached to my exercise companions because they accept me for who I am.  

______ I feel like I share a common bond with people who are important to me when we exercise 

together. 

______ I feel a sense of camaraderie with my exercise companions because we exercise for the 

same reasons.  

______ I feel close to my exercise companions who appreciate how difficult exercise can be. 

______ I feel connected to the people who I interact with while we exercise together.  

______ I feel like I get along well with other people who I interact with while we exercise together.  
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Appendix C 

The Relatedness to Others in Physical Activity Scale 

1= False    2=Mostly False   3=More False than True   4=More True than False   5=Mostly True   6=True 

______ I am included by others. 

______ I am part of a group who share my goals. 

______ I am supported by others in this activity. 

______ Others want me to be involved with them. 

______ I have developed a close bond with others. 

______ I fit in well with others.  
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Appendix D 

Physical Activity Group Environment Questionnaire 

Very strongly disagree  Neither agree nor disagree   Strongly agree 

1                 2                 3                 4                 5                 6                  7                  8                 9 

______ This physical activity group is an important social unit for me.  

______ I enjoy my social interactions within this physical activity group.  

______ I like meeting the people who come to this physical activity group.  

______ If this program was to end, I would miss my contact with the other participants.  

______ In terms of the social experiences in my life, this physical activity group is very 

important.  

______ The social interactions I have in this physical activity group are important to me.  

______ Members of our physical activity group often socialize during exercise time.  

______ Members of our physical activity group would likely spend time together if the program 

were to end.  

______ Members of our group sometimes socialize together outside activity time.  

______ We spend time socializing with each other before and after our activity sessions.  
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Appendix E 

Demographics Measure 

 

1. Gender: 

o Male 

o Female 

o Other 

 

2. Birth date:  ______ / _______ / ________ 

         Month      Day            Year 

 

 

3. Race: 

o White 

o Black or African American 

o Native Hawaiian or Other Pacific Islander 

o American Indian or Alaska Native 

o Asian 

o Other: _____________________ 

 

 

4. Ethnicity: 

o Hispanic or Latino or Spanish Origin 

o Not Hispanic or Latino or Spanish Origin 

 

 

5. Weight: ____________ (pounds) 

 

 

6. Height:  ____________ (feet or inches; ex. 5’ 2’’ or 62”) 

 

 

7. Individual income over the past 12 months: 

o Less than $10,000 

o $5,000 - $19, 999 

o $20,000 - $39, 999 

o $40,000 - $59,999 

o $60,000 - $79,999 

o $80,000 - $99,999 

o $100,000 + 

o Prefer not to say 

 

 

8. Highest education level completed: 
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o High school diploma/GED 

o Trade school 

o Associates degree 

o Bachelor’s degree 

o Master’s degree 

o Doctorate degree 

o Other: ____________________ 

 

 

9. Current Primary Occupation: ___________________ 

 

 

10. I prefer to exercise primarily…  

(choose one category that describes your typical exercise regimen best)  

 

o Independently  

o Independent exercise regimen with 1-2 others  

o Independent exercise regimen with 3-4 others   

o Independent exercise regimen with 5+ others 

o In a group exercise class lead by an instructor (ex. Yoga, CrossFit, Spin, Kickboxing, etc.) 

 

*Independent exercise regimen is any exercise that is self-determined and not lead by an 

instructor in a group exercise format 

 

11. I have engaged in exercise regimen stated above for _____________________ amount of 

time (ex. 2 years 6 months).  
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Appendix F 

 

Please answer the following questions about your typical exercise behavior for the previous two 

weeks (14 days). Primary exercise is the exercise activity engaged in most often. Secondary 

exercise is the exercise engaged in second most often. If you engage in two different exercises at 

an equal frequency, list the exercise most preferred as the primary exercise.  

 

 

1. I am reporting on my exercise behavior from ________ to ________.  
            date           date 
 

 

 

2. Primary Exercise (if not applicable skip to question 4): 

 

a. List primary activity engaged in over the past two weeks. 
Ex. (running, biking, weightlifting, kickboxing class, yoga class, CrossFit class, etc.) 

 

 

 b. Primary exercise was a group exercise class lead by an instructor. 

 

o Yes 

o No 
 

 

 c. How many days were spent engaged in primary activity over the previous two weeks? 

  

 

 d. List average duration (in minutes) spent in primary activity (1 hour = 60 minutes). 

 

 

 e. How many individuals were you engaged in primary exercise activity with? 

 

o 0 (self) 

o 1-2 

o 3-5 

o 5 + 
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f. Rate your average intensity level for primary exercise activity by circling the number 

that best describes the average intensity of your workout. 

 

  

6  

7 Very, very light  

8  

9 Very light (walking slowly at own pace; comfortable conversation possible)  

10  

11 Light (walking quickly but still comfortable; easy to continue; comfortable 

conversation possible) 

12  

13 Somewhat hard (heavy breathing begins; comfortable to continue; comfortable 

conversation possible) 

14  

15 Hard (heavy breathing; healthy individual can continue; comfortable 

conversation difficult) 

16  

17 Very Hard (strenuous, must push self to continue; comfortable conversation 

not likely possible) 

18  

19 Very, very hard (incredibly strenuous; most individuals slow or discontinue 

exertion, conversation not possible) 

20  

 

 

  

3. Secondary Exercise (if not applicable skip to question 4). 

  

a. List secondary activity engaged in over the past two weeks. 
Ex. (running, biking, weightlifting, kickboxing class, yoga class, CrossFit class, etc.) 

 

 

 b. Secondary exercise was a group exercise class lead by an instructor. 

 

o Yes 

o No 
 

 

c. How many days were spend engaged in secondary activity over the previous two 

weeks? 

  

 

 d. List average duration (in minutes) spent in secondary activity (1 hour = 60 minutes). 
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 e. How many individuals were you engaged in secondary exercise activity with? 

 

o 0 (self) 

o 1-2 

o 3-5 

o 5 + 
 

 

f. Rate your average intensity level for secondary exercise activity. 

 

6  

7 Very, very light  

8  

9 Very light (walking slowly at own pace; comfortable conversation possible)  

10  

11 Light (walking quickly but still comfortable; easy to continue; comfortable 

conversation possible) 

12  

13 Somewhat hard (heavy breathing begins; comfortable to continue; comfortable 

conversation possible) 

14  

15 Hard (heavy breathing; healthy individual can continue; comfortable 

conversation difficult) 

16  

17 Very Hard (strenuous, must push self to continue; comfortable conversation 

not likely possible) 

18  

19 Very, very hard (incredibly strenuous; most individuals slow or discontinue 

exertion, conversation not possible) 

20  

 

 

4.       Check here if no exercise activity was engaged in over the previous two weeks.  
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Appendix G 

 

 
Table G1 

Exercise Modality by Gender 

Gender CrossFit Group Individual 

Female 19 28 27 

Male 18 3 7 

 

Table G2 

Correlations Between Motivation and Basic Psychological Needs 

Variables 1 2 3 4 5 

1. BREQ_Controlled -     

2. BREQ_Autonomous     -.097 -    

3. PNSE_Competency     -.196*     .487*** -   

4. PNSE_Autonomy     -.163     .075     .209* -  

5. PNSE_Relatedness      .140     .516***     .560***     .058 - 
*p<.05; **p<.01; ***p<.001 

 

Table G3 

Correlations Between Motivation and Exercise Behavior 

Variables 1 2 3 4 5 

1. BREQ_Controlled -     

2. BREQ_Autonomous     -.097 -    

3. Frequency_Days     -.010     .344*** -   

4. Duration_Minutes      .057     .042     .256* -  

5. Intensity_RPE      .094     .236*     .138       .091 - 

*p<.05; **p<.01; ***p<.001 
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Table G4 

Participants Reports of Motivation and Relatedness to Others in the Exercise  

Environment 

Variables 1 2 3 

1. BREQ_Controlled -   

2. BREQ_Autonomous     -.097 -  

3. ROPAS     -.073     .382*** - 

*p<.05; **p<.01; ***p<.001 

 

Table G5 

Correlations Between Motivation and Group Cohesion 

Variables 1 2 3 4 

1. BREQ_Controlled -    

2. BREQ_Autonomous       -.097 -   

3. PAGEQ_Attractions to 

Group 

       .107      .370*** -  

4. PAGEQ_Group Integration       .176      .404*** .773*** - 

*p<.05; **p<.01; ***p<.001 
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Table G6 

Results of Independent t-test for Motivation, Basic Needs, Relatedness, Group Cohesion, and Exercise 

Behavior by Exercise Modality 

 Exercise Modality 95% CI for  

Mean Difference 

  

 Individual Group    

 M SD n 
 

M SD n 
 

 t df 

BREQ_Controlled 1.20 .67 35 
 

1.34 .86 67 
 

      -.47, .19 -.839 100 

BREQ_Autonomous 3.33 .72 35 
 

3.56 .62 67 
 

      -.47, .19 -.84 100 

PNSE_Competency 4.49 1.12 35 
 

4.96 .91 67 
 

      -.86, -.06 -2.27* 100 

PNSE_Autonomy^ 5.10 .89  35 
 

4.81 1.21 67 
 

      -.13, .71  1.38 88.6 

PNSE_Relatedness 4.69 1.10  35 
 

5.28 .92 67 
 

      -.10, -.18 -2.87** 100 

ROPAS^ 4.41 1.29  35 
 

5.30 .80 67 
 

      -1.36, -.40 -3.71*** 47.3 

PAGEQ_Attractions 

to Group 

6.81 1.83 35 
 

7.60 1.95 67 
 

      -1.55, .04 -1.89 100 

PAGEQ_Group 

Integration 

5.70 2.01 35 
 

6.80 2.34 67 
 

      -2.04, -.19 -2.38* 100 

Frequency_Days 7.57 2.92  35 
 

7.45 3.5 67 
 

      -1.25, 1.50  .18 100 

Duration_Minutes 74.33 45.33 35 
 

73.07 31.80 67 
 

      -14.38, 16.90  .16 100 

Intensity_RPE 14.26 2.70 35 
 

15.16 2.50 67 
 

      -1.97, .153 -.17 100 

 

^ Equal Variances Not Assumed 

* p < .05; **p < .01; ***p < .001 
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Table G7 

One-Way ANOVA Between Various Exercise Modalities on Motivation, Basic Needs, Relatedness, 

Group Cohesion, and Exercise Behavior 

Variable Group M SD F ω df Tukey Post Hoc 

BREQ_ 

Controlled 

Individual 

Group 

CrossFit 

1.12 

1.13 

1.50 

.67 

.82 

.87 

2.237 .154 2, 99  

BREQ_ 

Autonomous 

Individual 

Group 

CrossFit 

3.33 

3.41 

3.70 

.72 

.67 

.54 

3.056 .197 2, 99  

PNSE_ 

Competency 

Individual 

Group 

CrossFit 

4.49 

4.81 

5.08 

1.12 

1.10 

.70 

3.215* .204 2, 99 Ind < CF* 

PNSE_ 

Autonomy 

Individual 

Group 

CrossFit 

5.10 

5.25 

4.42 

.89 

.97 

1.27 

6.096** .301 2, 99 CF < Ind* 

CF < G** 

PNSE_ 

Relatedness 

Individual 

Group 

CrossFit 

4.69 

5.08 

5.45 

1.10 

1.12 

.69 

5.352** .280 2, 99 Ind < CF ** 

ROPAS Individual 

Group 

CrossFit 

4.41 

5.34 

5.26 

1.29 

.72 

.84 

9.252*** .373 2, 99 Ind < CF*** 

Ind < G*** 

PAGEQ_ 

Attraction to 

Group 

Individual 

Group 

CrossFit 

6.81 

7.14 

7.92 

1.83 

2.23 

1.62 

3.221* .204 2, 99 Ind < CF* 

PAGEQ_ Group 

Integration 

Individual 

Group 

CrossFit 

5.69 

5.78 

7.67 

2.01 

2.54 

1.76 

9.943*** .386 2, 99 Ind < CF*** 

G < CF*** 

Frequency_Days Individual 

Group 

CrossFit 

7.57 

6.39 

8.36 

2.92 

2.79 

3.83 

3.117* .200 2, 99 G < CF* 

Duration_Minutes Individual 

Group 

CrossFit 

74.33 

68.10 

77.08 

45.34 

38.88 

24.53 

.489 .103 2, 99  

Intensity_RPE Individual 

Group 

CrossFit 

14.26 

14.32 

15.89 

2.70 

2.12 

2.57 

4.811** .264 2, 99 Ind < CF* 

G < CF* 

*p<.05; **p<.01; ***p<.001 
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