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ABSTRACT 

 Despite the perceived importance of 21st Century skills for college, career, and long-term 

success, graduates are often reported to have deficiencies in this area. Given their importance, 

research is needed to explore additional potential avenues through which 21st Century skills can 

be developed. 

 Utilizing Bronfenbrenner’s (2005) bioecological theory of development as a conceptual 

framework, the purpose of this study was to develop an understanding of the relationship 

between extracurricular involvement and an individual’s epistemic development and mindset and 

the extent to which these characteristics subsequently predict the development of the 21st 

Century skills of curiosity, adaptability, and initiative. A quantitative approach and survey 

research methodology were utilized in this study. Participants were 243 undergraduate students 

from two private institutions of higher education in the central United States.  

 Independent samples t-tests suggested students participating in fine arts during their 

senior year of high school demonstrated higher levels of curiosity than those who did not 

participate in fine arts. Furthermore, students who worked during their senior year of high school 

demonstrated a greater self-centeredness than those who did not work during their senior year of 

high school. Hierarchical regression analyses suggested gender, fine arts involvement, sport 

involvement, work involvement, epistemic development, and characteristics of mindset 

statistically significantly predicted 21st Century skill development.
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CHAPTER 1 

INTRODUCTION 

“In the twenty-first century, mastery of the basic skills of reading, writing, and math is no longer 

enough…Work, learning, and citizenship in the twenty-first century demand that we all know 

how to think – to reason, analyze, weigh evidence, problem solve – and to communicate 

effectively”  

- Wagner (2014) 

 

As the United States and the world become increasingly technologically advanced and 

inter-connected, the ability of individuals to both learn and demonstrate so called “21st Century 

skills” is essential. Academic knowledge alone is not sufficient for widespread success in higher 

education or the fulltime workforce; as individuals pursue education, careers, and other 

vocations, complex problems with intricate solutions will arise. Individuals must possess the 

ability to collaborate across networks, adapt to ever-changing real-world dynamics, use 

technological improvements in innovative ways, take charge of learning experiences, and 

develop an ability to continuously question systemic issues. 

While no single definition or conception of 21st Century skills exists, the idea that these 

interpersonal life skills are essential for college readiness and future career success has 

widespread support (Ferrari, Arnett, & Cochran, 2008; Lai & Viering, 2012; Larson & Miller, 

2011; National Research Council, 2012a; Partnership for 21st Century Learning, n.d.; Rotherham 

& Willingham, 2010; Soland, Hamilton, & Stecher, 2013; Suto, 2013; The Conference Board, 

Partnership for 21st Century Skills, Corporate Voices for Working Families, & Society for 

Human Resource Management, 2006; Wagner, 2014; Woods-Groves, 2015). The assertion that 

skills such as complex problem solving, critical thinking, and creativity are important is not 

unique to the past decade, and the relevance of these constructs has been discussed for centuries 
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(National Research Council, 2012a; Larson & Miller, 2011; Rotherham & Willingham, 2010; 

Silva, 2009).  

A number of different authors, organizations, and educational institutions have set about 

developing frameworks for 21st Century skills, including the Partnership for 21st Century Skills 

(P21), the National Research Council (NRC), the Assessment and Teaching of 21st Century 

Skills organization (ATC 21), the National Governors Association Center for Best Practices and 

the Council of Chief State School Officers in their development of the Common Core State 

Standards (CCSS), as well as other international organizations. While different individuals and 

organizations characterize, label, and define 21st Century skills in different ways, considerable 

repetition and overlap between models often exists (National Research Council, 2012a; Lai & 

Viering, 2012; Larson & Miller, 2011; Soland et al., 2013; Suto, 2013). Wagner (2014) 

synthesized a list of essential skills that he calls the “Seven survival skills for the twenty-first 

century” (pp. 21-45). These include: 

• Critical thinking and problem solving: The ability to ask questions, search for important 

and relevant information, and ultimately decide how to address issues from a systemic 

perspective; 

• Collaboration across networks and leading by influence: the ability to establish cross-

cultural connections, respect diverse opinions, and lead through collaborative 

relationships;  

• Agility and Adaptability: the ability to adjust to rapid changes in environment and solve 

complex issues in new and innovative ways; 

• Initiative and entrepreneurialism: the ability to be a self-starter, motivate through self-

direction, and take risks; 



 3

• Effective oral and written communication: the ability to clearly and concisely 

communicate information in multiple ways and in a variety of contexts; 

• Accessing and analyzing information: the ability to locate and process vast amounts of 

information and determine what is necessary, relevant, and applicable; 

• Curiosity and imagination: the ability to pursue novel problems and corresponding 

solutions, identifying root causes and new potential approaches 

Larson and Miller (2011) state, “though there are multiple ways to view the exact content 

and definition of 21st Century skills, all generally emphasize what students can do with 

knowledge and how they apply what they learn in authentic contexts” (p. 121). While academic 

content remains important, the recent focus on 21st Century skill development indicates these 

competencies are equally, if not more vital, for college and career readiness. 

Statement of the Problem 

Despite the widespread realization that mastery of 21st Century skills is necessary for 

long-term success, employers report many new graduates and job-seekers are underprepared to 

enter the workforce and lack proficiency in 21st Century skills (Griffin & Care, 2015b; Marzano 

& Heflebower, 2012; The Conference Board, et al., 2006; Wagner, 2014). In a comprehensive 

study of employer perceptions of new entrants to the workforce, perceived deficiencies in 

“applied skills,” which reference “skills that enable new entrants to use the basic knowledge they 

have acquired in school to perform in the workplace,” (The Conference Board, 2006, p. 15) shed 

light on underachievement in this area. Specifically, 69.7% of employers rated high school 

graduates deficient in critical thinking/problem solving, 70.3% of employers rated high school 

graduates deficient in professionalism/work ethic, 54.2% of employers rated workforce entrants 

with a high school diploma deficient in creativity/innovation, and 80.9% of employers rated high 
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school graduates deficient in written communication skills (The Conference Board et al., 2006). 

Substantial efforts must be made to improve these statistics and increase the college and career 

readiness of graduates at multiple levels.  

In addition to the perceived 21st Century skill deficiencies of high school graduates and 

further contributing to the changing dynamics of the workforce, jobs in the 21st Century look 

vastly different than they did just two decades ago. Technological advances have automated 

many occupations, in certain situations leaving less routine work for an ever-growing population 

(National Research Council, 2012a; The Partnership for 21st Century Skills, 2003; Scardamalia, 

Bransford, Kozma, & Quellmalz, 2012). The elimination of certain career areas leads to 

increased competition for the jobs that do exist, requiring workers to be able to demonstrate 

diverse skills (Robles, 2012). In addition, the reality of job elimination further emphasizes the 

importance of the ability to adapt to new or different situations (Partnership for 21st Century 

Learning, 2015); if workers can adjust to workplace changes and demonstrate a willingness to 

learn new or different skills, their marketability increases, and with it, their ability to secure 

stable positions (SCANS Commission, 1991). While technology has reduced jobs in certain 

areas, it has fostered growth in others; the available jobs in the fastest growing sectors of society 

are jobs that did not even exist until recently (Griffin & Care, 2015a; Marzano & Heflebower, 

2012). Signs point to this trend continuing. Wagner (2014) states, “85% of current jobs and 

almost 90% of the fastest growing and best paying jobs now require postsecondary education” 

(p. xx).  

Because employers are looking for a workforce that possesses strong 21st Century skills, 

it is essential to determine how these skills can be developed. Researchers and other educational 

leaders continue to search for ways to cultivate, teach, and evaluate these skills (Griffin & Care, 
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2015a; Lai & Viering, 2012; Lowther, Inan, Strahl, & Ross, 2012; Silva, 2009; Woods-Groves, 

2015). Specifically, initiatives at many educational levels are attempting to integrate 21st Century 

skill development and evaluation directly into schools and curriculum. For example, P21 has 

established a “Framework for 21st Century learning” that aims to help school systems incorporate 

21st Century skills into all facets of instruction (Partnership for 21st Century Learning, n.d.; Lai & 

Viering, 2012). In addition, a main goal of the CCSS is to integrate 21st Century skills into 

English and mathematics curricula and to prepare all students for success after high school 

(Common Core State Standards Initiative, n.d.; Lai & Viering, 2012). 

Educators continue to be strongly encouraged to teach 21st Century skills alongside 

academic content in an attempt to increase graduates’ levels of proficiency in these areas. Thus, 

it remains an important goal to find potential relationships to, and predictors of, developing 

various 21st Century skills. While there are a number of different 21st Century Skills, the skills of 

curiosity, adaptability, and initiative are skills frequently referenced as necessary for future 

success (Griffin & Care, 2015a; Lai & Viering, 2012; Partnership For 21st Century Learning, 

2015; Wagner, 2014). What remains to be explored is the idea that the three aforementioned 21st 

Century skills can be facilitated or taught through other means that are distinctly separate from 

academic instruction in formal educational environments. In order to examine potential ways in 

which 21st Century skills can be facilitated in graduates to better prepare them for college and 

career, it is necessary to examine other areas related to the field of education that have been 

shown to influence positive development; specifically, growth mindset (Chan, 2012; Crum, 

Salovey, & Achor, 2013; Dweck 2006; 2012; Yeager & Dweck, 2012) epistemic development 

(Chen & Pajares, 2010; Hofer & Pintrich, 1997; Schommer-Aikins, Duell, & Hutter, 2005; 
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Schommer & Walker, 1997) and extracurricular participation (Farb & Matjasko, 2012; Feldman 

& Matjasko, 2005; Guèvremont, Findlay, & Kohen, 2014; Im, Hughes, Cao, & Kwok, 2016). 

Dweck’s (2006; 2012) work on mindset has received significant attention in schools and 

the field of education at large. Originally termed “implicit theories,” Dweck, Chiu, and Hong 

(1995) state implicit theories, “refer to the two different assumptions people may make about the 

malleability of personal attributes” (p. 267). Implicit theories of ability can be categorized in two 

ways: an individual holding an incremental theory of ability (now called “growth mindset”) 

believes personal attributes and abilities are malleable traits that can be developed and improved; 

an individual holding an entity theory of ability (now called “fixed mindset”) believes the 

opposite - personal attributes and abilities are non-malleable traits that are fixed and 

uncontrollable (Blackwell, Trzesniewski, & Dweck, 2007; Burnette, O'Boyle, VanEpps, Pollack, 

& Finkel, 2013; Dweck, 2012; Dweck et al., 1995; Dweck & Leggett, 1988). Research has 

demonstrated that growth mindset is associated with positive outcomes in numerous contexts, 

and its importance is far-reaching (Biddle, Wang, Chatzisarantis, & Spray, 2003; Blackwell et 

al., 2007; Dweck, 2012; Dweck et al., 1995; Job, Walton, Bernecker, & Dweck, 2015; Kasimatis, 

Miller, & Marcussen, 1996; Yeager et al., 2014). Dweck (2012) summarizes: 

...it matters what people’s mindsets are. It matters whether people believe that their core 

qualities are built in and fixed by nature (an entity theory or fixed mindset) or whether 

they believe that their qualities can be developed through nurture and their own persistent 

efforts (an incremental theory or growth mindset). It matters a great deal. (p. 614) 

As the workforce is requiring individuals to acquire and become proficient in 21st Century skills; 

an individual’s mindset has important implications for the acquisition of knowledge and whether 

people believe new skills can be learned and mastered. This provides an important means 
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through which the development of the 21st Century skills of curiosity, adaptability, and initiative 

can be analyzed. 

 Closely aligned with mindset and further impacting an individual’s beliefs around the 

acquisition of knowledge, one’s personal epistemology guides beliefs about knowledge and 

knowing (Hofer, 2001; 2002; Olafson, Schraw, & Vander Veldt, 2010; Ordoñez, Ponsoda, Abad, 

& Romero, 2009; Schraw, Bendixen, & Dunkle, 2002; Schommer, 1990). Personal epistemology 

has a direct influence on how an individual believes knowledge is structured. In summarizing 

Perry’s (1968) foundational work on the subject, Schommer (1990) states: 

In the early stages, students see knowledge as either right or wrong and believe that 

authority figures know the answers. When students reach the late stages of development, 

they realize that there are multiple possibilities for knowledge and there are times when 

one must make a strong, yet tentative commitment to some ideas. (p. 498) 

Beliefs about the structure of knowledge are important for learning both in and out of the 

classroom and have implications for knowledge, learning, and comprehension (Hofer, 2002; 

Schraw et al., 2002; Schommer, 1990). Research indicates personal epistemology has the 

potential to affect how one learns as well as how teachers teach (Olafson et al., 2010; Hofer, 

2002). 

An individual’s personal epistemology is comprised of multiple domain areas, most 

commonly referred to as: (a) Simple Knowledge, (b) Certain Knowledge, (c) Omniscient 

Authority, (d) Quick Learning, and (e) Fixed Ability (DeBacker, Crowson, Beesley, Thoma, & 

Hestevold, 2008; Hofer & Pintrich, 1997; Schraw et al., 2002; Schommer, 1990). Each domain 

area addresses different facets regarding beliefs about knowledge. Most notably, the Omniscient 

Authority domain addresses beliefs regarding the source of knowledge. Specifically, this factor 



 8

measures the extent to which individuals believe those who are in positions of power are the 

keepers of knowledge and subsequently disseminate that knowledge to others (Hofer & Pintrich, 

1997; Schommer-Aikins et al., 2005; Schraw et al., 2002). Examples of power figures for a 

student would be teachers, parents, coaches, administrators, pastors, etc. The extent to which 

individuals believe knowledge is handed down from omniscient authority figures has the 

potential to influence one’s initiative as it inhibits their own agency in knowledge acquisition, as 

well as levels of curiosity and adaptability. Because of its direct influence on learning and its 

alignment to mindset, it is important to examine epistemic development (source of knowledge) 

as a potential component of the development of the 21st Century skills of curiosity, adaptability, 

and initiative. 

Lastly, while the belief that participation in sports and other extracurricular activities has 

far-reaching benefits, teaches various life skills, and helps promote characteristics considered 

necessary for positive life outcomes is widespread (Farb & Matjasko, 2012; Knifsend & Graham, 

2012; Metsäpelto & Pulkkinen, 2012; Naylor & Yeager, 2013; Toomey & Russell, 2013), 

research regarding the influence of extracurricular participation on specific 21st Century skills is 

limited. Research indicates extracurricular activity participation has been positively associated 

with a number of developmental outcomes, including academic achievement, adolescent 

friendships, and emotional well-being (Haugen, Säfvenbom, & Ommundsen, 2013; Feldman & 

Matjasko, 2005; Fox, Barr-Anderson, Neumark-Sztainer, & Wall, 2010; Schaefer, Simpkins, 

Vest, & Price, 2011; Taliaferro, Rienzo, & Donovan, 2010; Taliaferro, Rienzo, Miller, Pigg, & 

Dodd, 2008). Despite these numerous positive outcomes, Gould and Carson (2008) and Shulruf 

(2011) suggest sports do not automatically build life skills and that previous research has 

produced mixed results as to whether life skills are actually taught through participation. 
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Furthermore, Crust (2008) and Gould and Carson (2008) indicate further research needs to be 

conducted regarding the influence of participation across domains. This research gap provides a 

unique opportunity to examine extracurricular participation as a potential influence on 21st 

Century skill development. 

  While previous research has examined mindset, epistemic development, and 

extracurricular activities and their effects in varying contexts, a lack of research exists regarding 

the relationship of these variables and the development of 21st Century skills; specifically, 

curiosity, adaptability, and initiative. The convergence of the aforementioned issues promotes an 

opportunity for study examining how mindset, epistemic development, and extracurricular 

participation may influence or in any way predict 21st Century skill development. 

Purpose of the Study 

 The purpose of this study was to develop an understanding of the relationship between 

extracurricular involvement and an individual’s epistemic development and mindset and the 

extent to which these characteristics subsequently predict the development of the 21st Century 

skills of curiosity, adaptability, and initiative. 

Research Questions 

 The following research questions were addressed in this quantitative study: 

1. To what extent is there a difference in participants’ scores for the 21st Century skill of 

curiosity based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

2. To what extent is there a difference in participants’ scores for the 21st Century skill of 

adaptability based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 
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3. To what extent is there a difference in participants’ scores for the 21st Century skill of 

initiative based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

4. To what extent does gender, extracurricular participation, characteristics of mindset, and 

epistemic development statistically significantly predict the 21st Century skills of: (a) 

curiosity, (b) adaptability, and (c) initiative? 

Significance of the Study 

This study is essential because it sought to identify unexplored factors that work in 

conjunction with epistemic development and growth mindset to subsequently influence 

development of the 21st Century skills of curiosity, adaptability, and initiative. Because 21st 

Century skill development is essential for successful life experiences, discovering potential 

extracurricular interests and engagements that aid in the promotion of these skills adds 

substantial information to the research base in this area. In addition, identifying predictors of 21st 

Century skills has the potential to aid in future educational programming and policy decisions.  

An individual’s mindset and its associated characteristics are important for long-term 

success (Blackwell et al., 2007; Dweck, 2006; 2012; Dweck et al., 1995; Yeager et al., 2014), 

and an individual’s beliefs about the source of knowledge (epistemic development) permeate all 

aspects of life (Hofer, 2001; 2002; Olafson et al., 2010; Schommer, 1990; Schraw et al., 2002). 

Ultimately, this study provides insight into whether mindset and epistemic beliefs can potentially 

be looked to as vehicles to aid in development of 21st Century skills. Furthermore, results of this 

study have the potential to help teachers, coaches, administrators, researchers, and higher 

education professionals better understand the extent to which curriculum and instruction 
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focusing on mindset and epistemic development may in any way also influence 21st Century skill 

development. 

Conceptual Framework 

Camp (2001) defines theory as, “a set of interrelated constructs, definitions, and 

propositions that present a rational view of phenomena by explaining or predicting relationships 

among those elements” (p. 11). Furthermore, Creswell (2014) advocates for the use of theory in 

all types of research and emphasizes its role in a variety of academic fields. Creswell (2014) 

states, “A theory might appear in a research study as an argument, a discussion, a figure, or a 

rationale, and it helps to explain (or predict) phenomena that occur in the world” (p. 54). In 

quantitative studies, a conceptual framework seeks to explain or provide a foundation for the 

relationship between the variables under study (Creswell, 2014). The conceptual framework for 

this study was based on Bronfenbrenner’s (2005) bioecological model of development and thus 

was appropriate to frame this study because of the focus on the development of the 21st Century 

skills of curiosity, adaptability, and initiative. 

 Bronfenbrenner’s bioecological model is a theoretical approach to development that 

considers the influence of personal attributes, outside influences, and their systemic interactions 

on an individual’s development over time (Bronfenbrenner, 1979; 2005; Howe, 2011; Patel, 

2011). While certain aspects of Bronfenbrenner’s theory have evolved and advanced over time 

(Bronfenbrenner & Morris, 2006; Tudge, Mokrova, Hatfield, & Karnik, 2009), the foundational 

ideas have remained constant. The culmination of Bronfenbrenner’s work resulted in four 

defining properties of development: (a) Process, (b) Person, (c) Context, and (d) Time. These 

properties and their interactions form what is known as the PPCT model, which provides the 
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foundation for the bioecological model of development (Ashiabi & O’Neal, 2015; 

Bronfenbrenner, 2005; Bronfenbrenner & Ceci, 1994; Bronfenbrenner & Morris, 2006). 

Process 

The process property of the aforementioned model is they key component of 

Bronfenbrenner’s bioecological model (Tudge et al., 2009). Of particular relevance are what 

have been termed proximal processes (Ashiabi & O’Neal, 2015; Bronfenbrenner, 2005; 

Bronfenbrenner & Ceci, 1994; Bronfenbrenner & Morris, 2006; Griffore & Phenice, 2016), 

which refer to the reciprocal interactions between an individual and his or her environment that 

help produce developmental outcomes. Claimed to be the main driver of development 

(Bronfenbrenner & Ceci, 2006), the importance of proximal processes cannot be overstated. 

Bronfenbrenner and Ceci (2006) state: 

Examples of enduring patterns of proximal process are found in feeding or comforting a 

baby, playing with a young child, child-child activities, group or solitary play, reading, 

learning new skills, athletic activities, problem solving, caring for others in distress, 

making plans, performing complex tasks, and acquiring new knowledge and know-how. 

(p. 797) 

Proximal processes are bi-directional (Griffore & Phenice, 2016) and while the activities an 

individual engages in are important, the influence of the individual and his or her characteristics 

must also be examined. In this study, the proximal processes under examination were the 

participants’ interactions with their environment through involvement in extracurricular 

activities; specifically, sports, fine arts, work, and volunteer/service learning activities. 

Ultimately, it was crucial to examine how these aforementioned activities and the individual, 
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with his or her traits, interact through proximal processes to potentially influence the 

development of 21st Century skills. 

Person  

 A person’s individual traits and characteristics are essential components of development 

within the PPCT model. Specifically, how an individual responds to stimuli and how they 

personally influence proximal processes can influence developmental progress. “According to 

Bronfenbrenner, two children may have equal resource characteristics, but their developmental 

trajectories will be quite different if one is motivated to succeed and persists in tasks and the 

other is not motivated and does not persist” (Tudge et al., 2009, p. 201). Personal characteristics 

are wide-ranging and may include everything from gender, age, past experiences, and 

socioeconomic status, to motivation and persistence (Tudge, et al., 2009). As previously 

mentioned, the person plays a key role in proximal processes and in this study, the personal 

characteristics of gender and race/ethnicity were examined. In addition, personal characteristics 

may influence the type and breadth of extracurricular activity participation as well as how the 

individual responds to participation. In this way, the person influences proximal processes and 

further potentially influences 21st Century skill development.  

Context 

 The environmental contexts that contribute to development exist on four nested levels in 

the bioecological model. These include: (a) the microsystem, (b) the mesosystem, (c) the 

exosystem, and (d) the macrosystem (Bronfenbrenner 1979; 2005). The following sections 

define each level of the context property in detail and how they frame the variables in this study. 

Microsystem. A microsystem is the lowest level of Bronfenbrenner’s model and 

considers the context of an individual’s immediate setting and close-knit environment 
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(Bronfenbrenner, 1979; 2005). Ashiabi and O’Neal (2015) state, “Microsystems include any 

immediate relationships or organizations the child interacts with, such as, the family, peer group, 

or school setting” (p. 2). In this study, the variable “sports involvement” represents the 

microsystem of sports participation, the variable “fine arts involvement” represents the 

microsystem of fine arts participation, the variable of “work involvement” represents the 

microsystem of one’s work experience, and the variable of “volunteer/service learning 

involvement” represents the microsystem of volunteer and service learning experience. In 

addition, individual microsystem variables of “epistemic development” and “mindset” measure 

individual characteristics and development in order to discern if or to what extent these 

characteristics influence the development of 21st Century skills.   

Mesosystem. The second level of Bronfenbrenner’s model is the mesosystem 

(Bronfenbrenner, 1979; 2005). Bronfenbrenner and Ceci (2006) define a mesosystem as a 

collection and the subsequent interaction of smaller microsystems. Oftentimes, an individual will 

have multiple microsystems influencing development in multiple ways (Bronfenbrenner, 1979; 

2005). Examining how these systems potentially interact and influence each other form a 

mesosystem. An example of a mesosystem could include parental involvement (microsystem 

one) in a child’s school environment (microsystem two) (Ashiabi & O’Neal, 2015). This study 

sought to examine the relationship between a number of aforementioned microsystems and how 

they may potentially interact or influence each other. For example, if an individual does not 

participate (currently or in the past) in organized sports, it is worthwhile to consider the extent to 

which work experience or volunteer and service learning experience help to alleviate or account 

for some of the negative effects of lack of sports participation. Furthermore, the potential 

influence of the individual microsystem variable of epistemic development on the individual 
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microsystem variable of mindset forms a mesosytem in this study. Lastly, any potential influence 

of extracurricular participation on both epistemic development and mindset form mesosystems, 

as these are interactions between multiple different microsystem variables. 

Exosystem. The third level of the context property in the bioecological model is the 

exosystem. An exosystem is the system of influence in which the individual is not a direct 

participant; this system’s existence does not directly impact the individual (Bronfenbrenner, 

1979; 2005; Howe, 2011; Patel, 2011). For example, the work environment a parent experiences 

has the potential to affect various components of a child’s home life (Bronfenbrenner, 2005; 

Ashiabi & O’Neal, 2015). The child is clearly not a direct participant in the parent’s workplace. 

However, the effects of a stressful and time-consuming occupation, or conversely, a relaxing and 

laid-back occupation can affect a parent’s mood, thereby indirectly influencing outcomes for the 

child. Potential influences of an exosystem within the context of this study could include the 

parents’ work environment, which could potentially have an influence on the participant’s 

current or previous opportunities and abilities to participate in extracurricular opportunities. This 

study does not explicitly identify or include variables at the exosystem level, thus the influence 

of an individual’s exosystem was not examined. 

Macrosystem. The fourth level is called the macrosystem. A macrosystem encompasses 

and interacts with each of the lower levels and refers to larger cultural contexts or groups that 

may influence development (Bronfenbrenner, 2005). Most notably, factors such as class, 

socioeconomic status, race/ethnicity, and other cultural differences make up the macrosystem 

(Bronfenbrenner, 1979). The vast number of cultural and societal differences in the world 

showcase the variety of settings and belief systems individuals grow and develop in. It is clear 

these broad categories influence development in different ways and aid in how individuals differ 
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in various developmental outcomes. In this study, the variables of “gender” and “race/ethnicity” 

examined the influence of macrosystems on an individual’s development of 21st Century skills. 

Chronosystem 

 The final component of the PPCT model of Bronfenbrenner’s bioecological model is the 

property of time, which Bronfenbrenner referred to as the Chronosystem. Tudge et al. (2009) 

state, “As befits any theory of human development, time plays a crucial role in the theory” (p. 

201). A key component of proximal processes, Bronfenbrenner emphasizes that in order to be 

effective, the processes must occur over an extended period of time in order for them to become 

increasingly complex (Bronfenbrenner, 2005). Because this study is cross-sectional and not 

longitudinal, the time property of the PPCT model was not be analyzed. 

 Bronfenbrenner’s bioecological model provides a legitimate conceptual framework for 

this study. A number of factors influence an individual’s development and examining these 

elements in detail remains important. Figure 1.1 demonstrates a visual representation of the 

context property of the PPCT model that forms the basis of the bioecological model and the 

variables used in this study. In addition, the proposed regression model is outlined in detail in 

chapter three. 
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Figure 1.1 Conceptual model of Variables in this Study based on the PPCT model of 

Bronfenbrenner’s Bioecological Theory of Human Development 
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Definition of Key Terms 

21st Century skills – A general term used to describe skills necessary for success in the 21st 

Century workplace, such as curiosity, adaptability, and initiative. 

Epistemic Development – For this study, epistemic development is defined as an individual’s 

beliefs about the source of knowledge (Omniscient Authorities), or the extent to which 

individuals believe those in positions of power are the keepers of knowledge and subsequently 

disseminate that knowledge to others (Hofer & Pintrich, 1997; Schommer-Aikins et al., 2005; 

Schraw et al., 2002). 

Extracurricular Activities – Activities (school-based or not) that are not considered part of the 

general education curriculum, typically occurring outside of normal school hours. 

Fine Arts Involvement – Extracurricular activities such as choir, band, drama, musical, etc. 

Mindset – A theory of intelligence relating to the beliefs regarding the malleability of abilities 

and other personal attributes; differentiated as fixed mindset vs. growth mindset (Dweck, 2006; 

2012; Dweck & Leggett, 1988). 

NCLB – No Child Left Behind Act of 2001; Government legislation signed into law by 

President George W. Bush 

Sport Involvement – Sport specific extracurricular activities, typically including activities such 

as football, volleyball, track and field, cheerleading, etc. 

Volunteer/Service Learning Involvement – Extracurricular activities and/or clubs that promote 

service and volunteer work, such as Best Buddies, Character Counts, Key Club, Random Acts of 

Kindness, etc. 

Work Involvement – A measure of the extent to which participants are employed outside of 

school hours in a wage-earning position. 
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Summary 

 The purpose of this study was to develop an understanding of the relationship between 

extracurricular involvement and an individual’s epistemic development and mindset and the 

extent to which these characteristics subsequently affect the development of the 21st Century 

skills of curiosity, adaptability, and initiative. Because identifying predictors of 21st Century 

skills has the potential to aid in future educational programming and policy decisions, this study 

helps inform teachers, coaches, administrators, researchers, and higher education professionals 

regarding potential additional avenues through which 21st Century skills may be developed.  
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CHAPTER 2 

LITERATURE REVIEW 

 The focus on 21st Century skill development by businesses, educational institutions, non-

profit organizations, and large corporations has brought increased attention to the importance and 

relevance of 21st Century skills for success in college, career, and broader society. Because it has 

been suggested that graduates frequently lack relevant 21st Century skills and abilities necessary 

to be successful (Griffin & Care, 2015b; Marzano & Heflebower, 2012; The Conference Board, 

et al., 2006; The Partnership for 21st Century Skills, 2003; Wagner, 2014), educators continue to 

work toward ways in which these skills can be successfully taught and developed. The purpose 

of this study was to develop an understanding of the relationship between extracurricular 

involvement and an individual’s epistemic development and mindset and the extent to which 

these characteristics subsequently affect the development of the 21st Century skills of curiosity, 

adaptability, and initiative. 

This chapter provides a review of the literature of 21st Century skills, including 

overarching frameworks and a history of their development as well as the selected skills of 

curiosity, adaptability, and initiative. In addition, the following sections provide reviews of the 

literature as it relates to the macrosystem variable of gender; individual microsystem variables of 

epistemic development and mindset; and microsystem variables of extracurricular participation, 

specifically: (a) sport involvement, (b) fine arts involvement, (c) work involvement, and (d) 

volunteer/service learning involvement. 

21st Century Skills 

 The conceptualization of new skills required for workplace success began near the end of 

the 20th Century. It became increasingly obvious that a gap existed between what students were 
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learning in schools and what was needed for workplace success (Marzano & Heflebower, 2012; 

The Conference Board et al., 2006; The Partnership for 21st Century Skills, 2003; Wagner, 

2014). As the general idea of these skills slowly developed into coherent lists labeled in different 

ways, the general label of “21st Century skills” came about 2002 with the development of the 

non-profit organization known as The Partnership for 21st Century skills (Partnership for 21st 

Century learning, n.d.). The following sections describe the history and background of the 

conceptualization and development of 21st Century skills, common modern 21st Century skills 

frameworks, and previous literature as it relates to the specific 21st Century skills of curiosity, 

adaptability, and initiative. 

History 

Schools have long been charged with the responsibility of educating society’s future 

workforce and are looked to as a way for the United States to maintain its status as the leading 

nation in the world, both politically and economically. This task has brought intense scrutiny and 

relentless criticism, most notably in the form of government reports such as 1983’s A Nation at 

Risk (Guthrie & Springer, 2004; National Commission on Excellence in Education, 1983; 

Wagner, 2014). Highly critical of educational institutions, A Nation at Risk (National 

Commission on Excellence in Education, 1983) advocated for educational reform across the 

country and argued that schools in the United States were not being successful at developing 

America’s future workforce. These failings were subsequently threatening America’s status as 

the most powerful nation in the world (Guthrie & Springer, 2004); A Nation at Risk subsequently 

resulted in a substantial number of reform initiatives and increased analysis of educational 

institutions and their preparation of young people. Approximately 20 years later, government 

legislation known as the No Child Left Behind Act of 2001 (NCLB), based on similar criticisms 
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of schooling, brought further examination of America’s schools while drawing particular 

attention to the difficulties schools were facing in educating all students. Similar to A Nation at 

Risk, NCLB resulted in substantial changes to the educational landscape. It is difficult to 

overstate the importance of these reform initiatives, and yet both A Nation at Risk and NCLB 

focused primarily on academic outcomes for students while largely ignoring other necessary 

skills and constructs required for college, career, and life success. 

 Situated between A Nation at Risk and NCLB was an early effort to articulate and define 

various important skills, personality traits, and constructs that would be considered necessary for 

workforce success (Marzano & Heflebower, 2012). Commissioned by the United Stated 

Department of Labor, the report, What Work Requires of Schools (Marzano & Heflebower, 2012; 

SCANS Commission, 1991), was a collaborative effort of government, business, and educational 

institutions with the goal of developing criteria for success in the workplace. The report 

discussed the changing nature of the job market, the lack of preparedness among high school 

graduates, and suggested hard work and a high school diploma were no longer sufficient for 

securing well-paying and stable employment. In no way minimizing the importance of academic 

and technical knowledge, the report synthesized what it called “workplace know-how,” (p. viii) a 

collection of five competencies and foundational constructs considered important for workplace 

success. The SCANS Commission (1991) states: 

Whether they go to work, apprenticeship, the armed services, or college, all young 

Americans should leave high school with the know-how they need to make their way in 

the world. In this document, know-how has two parts: competence and a foundation of 

skills and personal qualities. Less than one-half of our young people possess it (p. i). 
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Table 2.1 summarizes the SCANS commission’s identified competencies and foundational skills 

known as workplace know-how. 

Table 2.1 

SCANS Commission Workplace Know-How: What Work Requires of Schools 

Workplace Know-How 

Competencies  

Resources Allocating time, money, materials, space, and staff 

Interpersonal Skills Working on teams, teaching others, serving customers, leading, 

negotiating, and working well with people from culturally diverse 

backgrounds 

Information Acquiring and evaluating data, organizing and maintaining files, 

interpreting and communicating, and using computers to process 

information 

Systems Understanding social, organizational, and technological systems, 

monitoring and correcting performance, and designing or improving 

systems 

Technology Selecting equipment and tools, applying technology to specific tasks, and 

maintaining and troubleshooting technologies 

The Foundation 

Basic Skills Reading, writing, arithmetic and mathematics, speaking, and listening 

Thinking Skills Thinking creatively, making decisions, solving problems, seeing things in 

the mind's eye, knowing how to learn, and reasoning 

Personal Qualities Individual responsibility, self-esteem, self-management, and integrity 

(SCANS Commission, 1991) 

 In addition to not only identifying the aforementioned competencies and skills, the report 

places the burden of teaching workplace know-how on schools. Just eight years after A Nation at 

Risk declared America’s educational system to be failing academically, educational institutions 

substantially increased attention on traits and competencies that would later come to be known as 

21st Century skills. 
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Modern 21st Century Skill Frameworks 

 What Work Requires of Schools was the first substantial effort at defining 21st Century 

skills and constructs (Marzano & Heflebower, 2012). Over the next two decades, a number of 

additional efforts have been made to further identify and define the necessary skills that should 

be included under the broad label of “21st Century skills.” Furthermore, these efforts sought to 

bring detail to these skills and constructs while also providing recommendations as to how 

educational institutions might incorporate, teach, and measure these skills. While a number of 

organizations, reports, and authors pursued this work, the most well-defined, articulate, and 

currently accepted approaches include work by the following organizations and authors: (a) 

Partnership for 21st Century Learning (P21), (b) Assessment and Teaching of 21st Century Skills 

(ATC21S), (c) National Research Council (NRC), and (d) Tony Wagner, with his Seven Survival 

Skills for the 21st Century. 

P21. In 2002, The Partnership for 21st Century skills was formed (Partnership for 21st 

Century Learning, n.d.), and similar to the 1991 SCANS report, this venture brought together 

businesses, educational leaders, and policy makers with the goal of further defining, 

emphasizing, and incorporating 21st Century skills into the field of education. P21 is the first 

known organization to utilize the term “21st Century skills.” In its first publication, Learning for 

the 21st Century, The Partnership for 21st Century Skills (2003) stated, “Accelerating 

technological change, rapidly accumulating knowledge, increasing global competition and rising 

workforce capabilities around the world make 21st century skills essential” (p. 1). The report 

subsequently argued for the need for change, the new elements of 21st Century learning, and how 

to build awareness and increase momentum for this new effort. 
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Over the next few years, the Partnership for 21st Century skills grew, evolved, and 

progressed as an organization, incurring a name change and publishing increasingly prominent 

works. Now known as Partnership for 21st Century learning, P21 is seen a leader in 21st Century 

skill development. The most current iteration of P21’s work is known as the Framework for 21st 

Century Learning, and describes “the skills, knowledge, and expertise students must master to 

succeed in work and life; it is a blend of content knowledge, specific skills, expertise and 

literacies” (Partnership for 21st Century Learning, 2015, p. 1). Specifically, P21 identifies: (a) life 

and career skills; (b) learning and innovation skills; (c) information, media, and technology 

skills; and (d) key subjects and 21st Century themes (Partnership for 21st Century Learning, n.d.; 

2015). Table 2.2 summarizes P21’s student outcomes for the 21st Century, along with associated 

skills. 

Table 2.2 

P21 Framework for 21st Century Learning Student Outcomes 

21st Century Student Outcomes 

Outcomes Related Skills 

Key Subjects and 21st 

Century Themes 

Academic subjects and content; global awareness; financial, 

economic, business and entrepreneurial literacy; civic literacy; 

health literacy; environmental literacy 

Learning and Innovation 

Skills 

Creativity and innovation, critical thinking and problem solving, 

communication and collaboration 

Information, Media, and 

Technology Skills 

Information literacy; media literacy; information, communications 

and technology 

Life and Career Skills Flexibility and adaptability, initiative and self-direction, social and 

cross-cultural skills, productivity and accountability, leadership 

and responsibility 

(Partnership for 21st Century Learning, 2015) 

ATC21S. In addition to P21, ATC21S is a coalition of international governments and 

organizations, businesses, education professionals, and academics put together in 2009 with the 
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goal of defining and studying 21st Century skills. Outlining the goal for an ambitious multi-year 

project, Assessment and Teaching of 21st Century skills (2012) states: 

Today’s curricula do not fully prepare students to live and work in an information-age 

society. As a result, employers today are often challenged with entry-level workers who 

lack the practical skills it takes to create, build and help sustain an information-rich 

business…curricula must go further to include skills such as collaboration and digital 

literacy that will prepare students for 21st Century employment. (n.p.) 

Sponsored in part by worldwide corporations Cisco, Microsoft, and Intel, the project also 

included governmental organizations from Australia, Singapore, the United States, the 

Netherlands, and Finland (Assessment and Teaching of 21st Century Skills, 2012; Griffin & 

Care, 2015b). The coalition was driven by perceptions of the changing nature of work and the 

idea that basic educational knowledge and skills are not enough; lifelong success requires higher-

order skills (Binkley et al., 2012). ATC21S developed a framework of 21st Century skills 

grouped into four broad categories: (a) Ways of Thinking, (b) Ways of Working, (c) Tools for 

Working, and (d) Living in the World. While the ATC21S project was completed in 2012, the 

resources, programs, and framework of skills created were designed to aid in the development of 

21st Century skills for years to come. Table 2.3 summarizes the ATC21S framework for 21st 

Century skills.  

Table 2.3 

ATC21S Framework for 21st Century Skills 

ATC21S Framework for 21st Century Skills 

Category Related Skills 

Ways of Thinking Creativity, innovation, critical thinking, problem solving, decision 

making, learning and innovation, metacognition 
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Table 2.3 (Continued) 

 

ATC21S Framework for 21st Century Skills 

ATC21S Framework for 21st Century Skills 

Category Related Skills 

Ways of Working Communication and collaboration 

Tools for Working Information and communications technology, information literacy 

Living in the World Citizenship, life and career, personal responsibility, social 

responsibility 

(Assessment and Teaching of 21st Century Skills, 2012; Griffin & Care, 2015a) 

NRC. In recent years, The National Research Council, the research branch of the 

National Academies of Science, Research and Medicine, sought to research, define, organize, 

and advance knowledge of so-called 21st Century skills. This work culminated in a 2012 report 

titled Education for Life and Work: Developing Transferrable Knowledge and Skills in the 21st 

Century. The National Research Council (2012a) states: 

Business leaders, educational organizations, and researchers have begun to call for new 

education policies that target the development of broad, transferrable skills and 

knowledge, often referred to as ‘21st Century skills’…although these skills have long 

been valuable, they are particularly salient today, and education officials are beginning to 

focus on them (p. 16). 

With the goal of advancing knowledge related to ‘deeper learning,’ the council developed their 

own framework of 21st Century skills, based on work from other organizations (including 

ATC21S). NRC’s framework is situated around broad competencies containing clusters of 

relevant skills. The NRC’s three competence domains include: (a) Cognitive, (b) Intrapersonal, 

and (c) Interpersonal, and “represent distinct facets of human thinking and build on previous 

efforts to identify and organize dimensions of human behavior” (National Research Council, 
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2012a, p. 21). Table 2.4 summarizes the NRC’s framework for 21st Century competencies, 

associated clusters, and related skills. 

Table 2.4 

NRC Framework for 21st Century Skills 

NRC Framework for 21st Century Skills 

Competency Cluster Related Skills 

Cognitive Cognitive 

processes and 

strategies 

Critical thinking, problem solving, decision making, 

adaptive learning, et al. 

 
Knowledge Information literacy, information and 

communications technology literacy, oral and 

written communication, et al. 
 

Creativity Creativity, innovation 

Intrapersonal Intellectual 

openness 

Flexibility, adaptability, continuous learning, 

intellectual interest and curiosity, et al. 

 Work ethic and 

conscientiousness 

Initiative, self-direction, responsibility, 

perseverance, integrity, citizenship, et al. 

 Positive core self-

evaluation 

Type 2 self-regulation, physical and psychological 

health 

Interpersonal Teamwork and 

collaboration 

Communication, collaboration, teamwork, 

cooperation, interpersonal skills, empathy, et al. 

 Leadership Leadership, responsibility, assertive communication, 

self-preservation 

(National Research Council, 2012a) 

Tony Wagner’s seven survival skills for the 21st century. Wagner (2014; 2016) 

developed his Seven Survival Skills for the 21st Century in response to research on what 

competencies would be required of young people for the ever-changing world of work. Through 

years of research and work with business leaders, educational institutions, and at research labs at 

Harvard University, Wagner has become an expert in educational innovation and synthesized his 

work in a number of publications. Wagner (2014) believes the United States educational system 

is not preparing students for success in the 21st Century; highlighting this feeling, he states, “It 
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has become increasingly clear to me that even in these ‘good’ schools, students are simply not 

learning the skills that matter most for the twenty-first century” (p. 9). This lack of preparation 

has resulted in what he terms the ‘global achievement gap.’ Wagner (2014) defines the global 

achievement gap as “the gap between what even our best suburban, urban, and rural public 

schools are teaching and testing versus what all students will need to succeed as learners, 

workers, and citizens in today’s global knowledge economy” (p. 8).  

In order to combat this achievement gap and sufficiently prepare individuals for college 

and career success, Wagner suggests the Seven Survival Skills must be increasingly emphasized 

and taught in schools. The Seven Survival Skills for the 21st Century include: (a) critical thinking 

and problem solving, (b) collaboration across networks and leading by influence, (c) agility and 

adaptability, (d) initiative and entrepreneurialism, (e) effective oral and written communication, 

(f) accessing and analyzing information, and (g) curiosity and imagination. Table 2.5 

summarizes Wagner’s Seven Survival Skills for the 21st Century and informal definitions 

developed through Wagner’s research with business leaders. 

Table 2.5 

Tony Wagner’s Seven Survival Skills for the 21st Century 

Tony Wagner’s Seven Survival Skills 

Skills Definition 

Critical thinking and 

problem solving 

Ask questions, search for important and relevant information, decide how 

to address issues from a systemic perspective 

Collaboration across 

networks and 

leading by influence 

Establish cross-cultural connections, respect diverse opinions, and lead 

through collaborative relationships 

Agility and 

adaptability 

Adjust to rapid changes in environment and solve complex issues in new 

and innovative ways 

Initiative and 

Entrepreneurialism 

Self-starter, motivate through self-direction, and take risks 
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Table 2.5 (Continued) 

 

Tony Wagner’s Seven Survival Skills for the 21st Century 

Tony Wagner’s Seven Survival Skills 

Skills Definition 

Effective oral and 

written 

communication 

Clearly and concisely communicate information in multiple ways and in a 

variety of contexts 

Accessing and 

analyzing 

information 

Locate and process vast amounts of information and determine what is 

necessary, relevance, and applicable 

Curiosity and 

imagination 

Pursue novel problems and corresponding solutions, identifying root 

causes and new potential approaches 

(Wagner, 2014; 2016) 

Intersection of Modern Frameworks 

While each of the aforementioned frameworks take a unique approach to categorizing 

21st Century skills, certain specific skills appear repeatedly or are otherwise listed as essential 

21st Century skills. For example, because of commonalities and overlap in the aforementioned 

frameworks, the skills of curiosity, adaptability, and initiative are worthy of unique consideration 

and the focus of this study.  

Curiosity. Curiosity appears repeatedly in various 21st Century skills frameworks as a 

specifically listed skill or as a skill contained within a larger category. Curiosity is explicitly 

listed within Wagner’s (2014; 2016) Seven Survival Skills for the 21st Century and is described 

as an essential component of systemic problem solving. While neither P21 nor ATC21S 

explicitly state curiosity within their 21st Century skills frameworks, both describe problem 

solving as an essential skill (Partnership for 21st Century Learning, 2015; Assessment and 

Teaching of 21st Century Skills, 2012; Griffin & Care, 2015a). Because of curiosity’s importance 

in the larger domain of problem solving, connections can be made between these frameworks 

that substantiate curiosity’s importance. Furthermore, curiosity appears in the NRC’s 



 31

intrapersonal domain category, which is defined as a domain of competence (National Research 

Council, 2012a) that involves self-management, behavior regulation, and goal pursuit (National 

Research Council, 2012b). While the intrapersonal domain contains numerous skills, curiosity is 

specifically listed in this category under a further subheading of intellectual openness. (National 

Research Council, 2012a, p. 33). 

Curiosity is traditionally described as a personality construct loosely defined as the desire 

to seek knowledge, resolve uncertainty, engage in continuous learning, and solve problems 

(Arnone, Small, Chauncey, & McKenna, 2011; Mussel, 2013; Peterson & Seligman, 2004). 

While individuals can be curious about numerous topics, the desire to seek new knowledge and 

continuously improve is of particular importance and has been previously referred to more 

specifically as scientific curiosity and epistemic curiosity (Mussel, 2013). Wagner (2014) and 

Mussel (2013) suggest curiosity is an essential skill for today’s workplace, yet it is not enough to 

simply possess the ability to ask questions in a traditional sense. Wagner (2014) states: 

Employees must also know how to use analytical skills in ways that are often more “out-

of-the box” than in the past, come up with creative solutions to problems, and be able to 

design products and services that stand out from the competition. In other words, they 

have to be new and improved knowledge workers – those who can think in disciplined 

ways, but also those who have a burning curiosity, a lively imagination, and can engage 

others empathetically. (p. 39) 

Furthermore, citing business leaders who suggest curiosity is a key element of inquisitiveness, 

critical thinking, and systemic thinking, Wagner (2014) states, “the ability to do a ‘systems 

analysis’ is important, but it is the habit of curiosity that allows an individual to begin to wonder 

how a system might be substantively improved or even reinvented” (p. 39). As previously 
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mentioned, it is this relationship between curiosity and the desire and ability to solve problems 

systemically that align the aforementioned modern 21st Century skills frameworks in their 

support of curiosity as an essential skill. 

 Curiosity has been shown to be associated with a number of positive outcomes (Peterson 

& Seligman, 2004; Powell, Nettlebeck, & Burns, 2016). In particular, research conducted by 

Mussel (2013) found curiosity to predict job performance and work-related outcomes. Further 

highlighting this finding, Mussel (2013) states:  

Given the changes in the world of work as a result of globalization, economic changes, or 

technological developments, it can be expected that demands for which curiosity is a 

relevant predictor will become more and more important; therefore, it can be assumed 

that curiosity is more important today than it used to be, and it can be predicted that its 

significance is likely to rise, rather than to decline. Furthermore, insofar as job demands 

are mirrored uniquely by curiosity, it has been proposed that curiosity explains variance 

in job performance above the variance explained by constructs that have been 

traditionally investigated in organizational psychology. (p 466) 

In addition, curiosity is associated with academic performance and learning (Peterson & 

Seligman, 2004; Von Stumm, Hell, Chamorro-Premuzic, 2011) and has been shown to motivate 

exploratory behavior (Litman, Hutchins, Russon, 2005). Because these aforementioned studies 

suggest curiosity has the potential to influence various outcomes, it is both a relevant and 

essential 21st Century skill in need of further research. Indeed, in citing its importance, Peterson 

and Seligman (2004) and Mussel (2013) suggest future work ought to examine potential avenues 

for supporting and developing curiosity. 
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Adaptability. Adaptability is a 21st Century skill explicitly defined in P21’s framework 

as well as in Wagner’s Seven Survival Skills for the 21st Century. The Partnership for 21st 

Century Learning (2015) defines flexibility and adaptability as an essential life and career skill, 

suggesting individuals must be able to adapt to change, which in the 21st Century workforce, 

includes the ability to: 

• Adapt to Change 

o Adapt to varied roles, job responsibilities, schedules and contexts 

o Work effectively in a climate of ambiguity and changing priorities 

• Be Flexible 

o Incorporate feedback effectively 

o Deal positively with praise, setbacks and criticism 

o Understand, negotiate and balance diverse views and beliefs to reach 

workable solutions, particularly in multi-cultural environments (p. 6) 

Wagner (2014; 2016) lists agility and adaptability as his third survival skill and characterizes it 

as the ability to respond to rapid changes in environment while remaining comfortable with 

ambiguity and disruption. Similar to the aforementioned skill of curiosity, the National Research 

Council lists adaptability as an essential skill contained within its intrapersonal domain of 

competence under the specific subheading of intellectual openness (National Research Council, 

2012a). While adaptability is not explicitly stated by ATC21S, it has been referenced in other 

lists of essential work place skills, such as that put forth by Robles (2012) in a study of 

workplace skills identified as most important by business executives.  

 Adaptability is generally defined as the ability to respond or adjust positively to a 

situation that may be considered novel, uncertain, or potentially stressful (Asamsama, Nelson, 



 34

Wiest, & Nelson, 2011; Burns & Martin, 2014; Martin, Nejad, Colmar, & Leim, 2013). In 

emphasizing the need for adaptability in today’s workplace, Schmitt and Chan (2014) state: 

In recent years, practitioners and organizational leaders have repeatedly emphasized the 

importance of individual adaptability as we face various novel demands associated with 

changes in technology, the increased use of teams to accomplish work, the increased 

diversity of the workforce, the shift to knowledge-based industries and other challenges 

at the workplace. (p. 4) 

Through his discussions and interview with today’s business leaders, Wagner (2014) echoes the 

concept of the changing nature of the workplace and indicates a worker’s ability to adapt to rapid 

changes is important over and above pure content knowledge. Levin (2015) suggests that while 

traditional workforce advancement and productivity was based on an education that focused on 

technical skills and abilities, 21st Century dynamics require a focus on adaptability. Levin (2015) 

states, “Expansion of the skills of adaptability for a future workforce ought to be a key priority 

for meeting workplace requirements in the middle of the twenty-first century” (p. 141). It is clear 

that adaptability is an essential 21st Century skill for long term success. 

 Adaptability has been demonstrated to be correlated with a number of personality factors 

and outcomes and is thought to be important for both academic achievement and personal 

development (Burns & Martin, 2014). Adaptability has been studied in relation to job 

performance, with results indicating adaptability influences job performance in a variety of ways 

(Schmitt & Chan, 2014). Martin et al. (2013) studied adaptability and its relation to both 

academic and non-academic outcomes, and found adaptability to be positively correlated with 

traits such as extraversion, openness, conscientiousness, agreeableness, buoyancy, and self-

regulation, while also being negatively correlated with neuroticism. In relation to mindset, 
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adaptability was positively correlated with effort-related beliefs while being negatively 

correlated with ability-performance beliefs. Lastly, adaptability was positively correlated with 

self-esteem, life satisfaction, and sense of meaning and purpose, while being negatively 

correlated with emotional instability (p. 736). In the academic domain, Martin et al. (2013) found 

adaptability to be positively correlated with class participation, school enjoyment, and positive 

intent, while being negatively correlated with self-handicapping and disengagement. 

Adaptability was predicted by conscientiousness, and agreeableness, while being negatively 

predicted by neuroticism. Particularly notable for this study, Martin et al. (2013) found implicit 

theories to statistically significantly predict adaptability, with effort-related beliefs significantly 

predicting adaptability (p. 742) while performance-related beliefs did not. The authors also 

suggest that mindset interventions may be a vehicle through which adaptability can be targeted. 

Initiative. Initiative is routinely cited as an essential skill for 21st Century success. 

Wagner (2014; 2016) lists initiative and entrepreneurialism as his fourth survival skill, stating, 

“Leaders today want to see individuals take more initiative and even be entrepreneurial in terms 

of the ways they seek out new opportunities, ideas, and strategies for improvement” (p. 32). 

Similar to the aforementioned skill of adaptability, the Partnership for 21st Century Learning 

(2015) cites initiative and self-direction within their larger life and career skills category, and 

suggests that within this domain, individuals must: 

• Manage goals and time 

o Set goals with tangible and intangible success criteria 

o Balance tactical (short-term) and strategic (long-term) goals 

o Utilize time and manage workload efficiently 

• Work Independently 
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o Monitor, define, prioritize and complete tasks without direct oversight 

• Be Self-directed Learners 

o Go beyond basic mastery of skills and/or curriculum to explore and expand 

one’s own learning and opportunities to gain expertise 

o Demonstrate initiative to advance skill levels toward a professional level 

o Demonstrate commitment to learning as a lifelong process 

o Reflect critically on past experiences in order to inform future progress (p. 6) 

The National Research Council explicitly lists initiative as a skill within its intrapersonal domain, 

under a further subheading of work ethic/conscientiousness (National Research Council, 2012a). 

While not explicitly stated in the general framework put forth by ATC21S, initiative is contained 

within their “Living in the World” category as an important component of self-direction (Binkley 

et al., 2012) and is cited by Robles (2012) as an attribute of work ethic, which is listed among her 

top ten skills as determined by business executives. 

 Initiative is generally defined as the ability to self-start, overcome barriers, and act in a 

proactive and independent manner (Fay & Frese, 2001; Frese & Fay, 2001; Levin, 2015). Often 

referred to as personal initiative (Fay & Frese, 2001; Hong, Liao, Raub, & Han, 2016), this skill 

is considered essential for workplace success (Fay & Frese, 2001; Levin, 2015; Wagner 2014) 

and, as previously mentioned, is cited within numerous 21st Century skills frameworks. Hong et 

al. (2016) state: 

Today’s complex and dynamic business environment is characterized by global 

competition, fast-paced innovation, and unpredictable changes in the expectations of 

organizational stakeholders. In this context, employees need to take initiative to identify 
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new competitive threats and opportunities, to anticipate changes in customer 

expectations, and to keep their knowledge and skills up-to-date. (p. 687) 

Initiative’s importance in organizations and employee behavior is well documented (Frese & 

Fay, 2001; Hong et al., 2016; Thomas, Whitman, & Viswesvaran, 2010) and the need for 

initiative in the workplace will only increase in the future (Frese & Fay, 2001). 

Personal initiative has been shown to be positively correlated with traits such as 

extraversion and conscientiousness, and is similar to constructs of proactivity and taking charge 

(Fay & Frese, 2001). In addition, personal initiative is related to both job search and 

entrepreneurial success (Bledow & Frese, 2009; Frese & Fay, 2001), individual workplace 

performance (Fay & Freese, 2001), and collective organizational performance (Hong et al., 

2016). While these findings are indicative of potential relationships relating to personal initiative, 

research on this construct remains limited. Hong et al. (2016) suggest additional research ought 

to focus on expanding knowledge relating to factors that may inhibit or promote initiative. 

Gender as a Macrosystem Influencing 21st Century Skill Development 

 Bronfenbrenner (1979; 2005) suggests a macrosystem refers to the larger cultural 

contexts or groups an individual is involved with that may influence development. In this study, 

gender was examined as a macrosystem variable in order to discern how it may influence 21st 

Century skill development. The following sections describe the literature as it relates to gender 

and 21st Century skills as well as gender as it relates to the independent variables of mindset and 

epistemic development. 

Gender and 21st Century Skills 

Research on gender differences as it relates to general 21st Century skill development is 

extremely limited. However, some prior work exists in regards to potential gender differences in 
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the skills relevant to this study: (a) curiosity, (b) adaptability, and (c) initiative. As it pertains to 

curiosity, Peterson and Seligman (2004) state, “Gender differences are notably absent in general 

and specific curiosity” (p. 139). Substantiating this finding, Powell et al. (2016) found no sex 

differences on scales of epistemic curiosity. In regards to adaptability, O’Connell, McNeely, and 

Hall (2008) found gender to be not significantly correlated with adaptability. However, when 

accounting for other demographic factors, O’Connell et al. (2008) found gender significantly 

predicts adaptability, with women demonstrating higher levels of adaptability than men. Martin 

et al. (2013) also found no significant correlation between gender and adaptability, substantiating 

O’Connell et al.’s (2008) correlational results. Results around gender and personal initiative are 

mixed; Hong et al. (2016) suggest gender has previously been correlated with personal initiative, 

however, other results indicate no statistically significant relationship (Fay & Sonnentag, 2002; 

Hong et al., 2016). These aforementioned results indicate that potential gender influences on 

curiosity, adaptability, and initiative are mixed, and further research needs to be conducted in 

this area to determine whether gender in any way predicts the development of these 21st Century 

skills. 

Gender, Mindset, and Epistemic Development 

Gender has important implications for the individual microsystem variable of mindset. 

Whether an individual adopts an incremental or entity theory of intelligence has been shown to 

differ according to gender (Dweck, 2002; Li, Harrison, & Solmon, 2004). Specifically, it has 

been suggested that girls, “may more often than boys operate in the trait-focused system” 

(Dweck, 2002, p. 78) and tend toward more of an entity theory (Dweck, 2002). Additionally, 

mindset can be domain specific; as it relates to sports, Li et al. (2004) found that girls 

demonstrated less of a belief in incremental ability theory. However, results on this topic are 
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mixed, and Li, Lee, & Solmon (2006) suggest both male and female beliefs regarding ability and 

expectation for success are dependent on gender stereotypes (p. 149). For example, the belief 

that males are inherently more athletic or the suggestion that males are better at subjects in the 

hard sciences, such as mathematics, could influence the type of mindset with which males and 

females approach each situation. The relationship between gender and mindset is complicated, 

and information regarding how these variables may work in conjunction to influence 21st 

Century skill development is an area worthy of detailed examination. 

 As it relates to the independent variable of epistemic development, some research has 

found gender differences exist within the various domains of epistemic development (Hofer, 

2002; Wood & Kardash, 2002), while other results indicate little to no difference between 

genders (Conley, Pintrich, Vekiri, & Harrison, 2004). In certain studies, males have been shown 

to score higher on certain dimensions (i.e. structure of knowledge) while females have been 

shown to score higher on others (i.e. speed of knowledge acquisition, or quick learning) (Wood 

& Kardash, 2002). It has also been suggested that females are more likely to view authorities as 

the source of knowledge (DeBacker et al, 2008), which is particularly relevant for this study in 

regards to the Omniscient Authority dimension. In general, results are mixed and the relationship 

between gender and epistemic development appears to be complicated (DeBacker et al., 2008); 

Hofer and Pintrich (1997) summarize, stating, “There may be gender-related patterns in 

knowing, but both patterns appear among both genders” (pp. 98-99). This study provides 

additional insight in this area, examining the extent to which gender may work with the 

epistemic development domain of Omniscient Authority to subsequently predict 21st Century 

skill development. 
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Microsystems Influencing 21st Century Skill Development 

 Microsystems refer to an individual’s immediate setting and close-knit environment that 

influence personal development (Bronfenbrenner, 1979; 2005). The microsystems examined in 

this study include extracurricular participation; specifically, sport involvement, fine arts 

involvement, work involvement, and volunteer/service learning involvement. In addition, 

individual microsystems were examined, which included an individual’s epistemic development 

and mindset characteristics. The following sections provide a review of each microsystem and 

their role in previous research regarding development of the 21st Century skills of curiosity, 

adaptability, and initiative. 

Extracurricular Activity Participation 

 The association between extracurricular participation and various outcomes is well-

documented (Farb & Matjasko, 2012; Feldman & Matjasko, 2005). A range of studies on 

adolescent participation have reported rates of student involvement in extracurricular activities at 

over 70% (De Meester, Aelterman, Cardon, De Bourdeaudhuij, & Haerens, 2014; Feldman & 

Matjasko, 2005), and Lee, Burgeson, Fulton, and Spain (2007) report that in 2006, 91.3% of 

American high schools offered their students at least one interscholastic sport (p. 453). These 

findings suggest extracurricular activity involvement is widespread and is a substantial 

component of many students’ lives. While some research indicates participation in activities 

promotes positive development in various non-academic and life-skills domains (Denault & 

Poulin, 2016), other results question whether participation explicitly influences development in 

these areas (Gould & Carson, 2008; Shulruf, 2011). Furthermore, research around extracurricular 

activity participation and specific 21st Century skills is limited, thus potential relationships 

between these variables is a research gap worthy of future study. The following sections provide 
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a review of extracurricular participation in the areas of: (a) sport involvement, (b) fine arts 

involvement, (c) work involvement, and (d) volunteer/service learning involvement. 

 Sports involvement. Participation in sports at the extracurricular level is very common 

in society today. Sport involvement is defined as extracurricular participation typically including 

activities such as football, volleyball, track and field, cheerleading, etc. While these activities 

primarily take place in educational-based settings, community-based organizations also 

contribute to, and provide an avenue for, extracurricular involvement. Typically, school-based 

sport activities begin at the middle school level and continue or even expand at the high school 

level, with high achieving athletes continuing on to compete collegiately. Historically, much of 

the research around extracurricular participation in general has focused on sport participation, 

with most findings indicating a positive relationship between participation and various outcomes 

(Feldman & Matjasko, 2005; Farb & Matjasko, 2012; Videon, 2002).  

 Sport participation has been found to be associated with higher GPAs for both male and 

female students (Fox et al., 2010), and participation in athletics predicted academic adjustment 

for 11th graders (Fredricks & Eccles, 2006). Furthermore, athletic participation has been shown 

to be significantly associated with academic competence beliefs (Im et al., 2016) as well as 

longer-term academic outcomes such as educational status in subsequent years (Fredricks & 

Eccles, 2006) and future college and economic and job related outcomes (Videon, 2002). In the 

non-academic domain, Sport participation has been shown to reduce the likelihood of suicidal 

behavior (Taliaferro et al., 2008), has been associated with an increase in school belonging 

(Toomey & Russell, 2013), lower levels of anxiety and depressive behaviors (Fauth, Roth, & 

Brooks-Gunn, 2007), and has significantly predicted psychological adjustment for 11th grade 

students (Fredricks & Eccles, 2006). Low physical activity rates have been associated with low 
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levels of emotional self-efficacy (Valois, Umstattd, Zullig, & Paxton, 2008), and in general, 

sports participation is thought to be a means through which to attain social status (Fredricks & 

Simpkins, 2013). Most notable for this study, however, are the findings of Larson, Hansen, & 

Moneta (2006), indicating sport involvement promotes the developmental experience of 

initiative. 

While many of the findings regarding sports participation indicate positive outcomes, 

certain studies have suggested increased involvement to be associated with what might be 

considered negative behaviors. In particular, sports involvement has been shown to be associated 

with higher levels of alcohol use, both current and in the future (Farb & Matjasko, 2012; 

Feldman & Matjasko, 2005). Furthermore, for males, sports participation has been linked to 

substance use and higher levels of sexual activity (Farb & Matjasko, 2012), and Hartmann and 

Massoglia (2007) found evidence that sports participation is associated with various types of 

antisocial and deviant behaviors, in particular, drunk driving as an adult. These mixed results 

indicate sport participation and associated outcomes are not exclusively positive. Further 

research around sport participation has the potential to add to the literature base and advance 

knowledge regarding how sport involvement may in any way influence various outcomes, in 

particular, 21st Century skill development. 

 Fine arts involvement. A second type of extracurricular activity involvement popular for 

students today is fine arts participation. Fine arts involvement is defined as extracurricular 

participation typically including activities such as choir, drama, musical, etc. Widely viewed as 

important for development, Respress and Lutfi (2006) state, “Fine arts require higher order 

thinking skills, individual and group efforts, and an atmosphere of controlled freedom that 

teaches responsibility” (p. 25). While less research on extracurricular activity participation has 
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focused on fine arts activities exclusively, initial findings around fine arts participation and 

various outcomes are generally positive. 

 As Larson et al. (2006) state, “The literature on organized arts activities (e.g., music, 

dance, drama, arts clubs) suggests that they are a frequent venue for identity exploration and 

development” (p. 850). Important and particularly relevant for this study, previous research 

around fine arts has demonstrated participation in this area to be related to initiative (Denault & 

Poulin, 2016; Larson et al., 2006). Fine arts involvement is thought to be important for academic 

development, and in particular, for literacy skills (Respress & Lutfi, 2006). Furthermore, fine arts 

participation has been positively associated with grades, and intensity of participation in grades 

eight and nine predicted less alcohol use in subsequent years (Denault, Poulin, & Pedersen, 

2009). While Denault et al. (2009) found an increase in fine arts participation to be associated 

with a decrease in depressive symptoms, previous results on this topic are mixed. Denault et al. 

(2009) summarize, and suggest possibilities for future research, stating: 

Arts activities may also allow youth to express their creativity and emotions in a 

structured context, which could protect them from depressed mood over time. Yet more 

longitudinal studies are needed to document the positive, and potentially negative, 

association between arts activities and youth’s psychological adjustment. (pp. 83-84) 

Despite these aforementioned outcomes, research around fine arts continues to be limited 

(Larson et al., 2006). 

 Work involvement. While not traditionally considered an extracurricular activity, work 

involvement (also known as work experience or paid work) can be a time consuming and key 

component of students’ lives. Work involvement is defined as a measure of the extent to which 

individuals are employed outside of school hours in a wage-earning position. The wage-earning 
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component of work involvement is essential, as it helps differentiate between employment and 

other endeavors which may be considered volunteer work. While different than engaging in 

school or community based extracurricular activities, Cunnien, MartinRogers, & Mortimer 

(2009) suggest working individuals have unique opportunities to engage with adults and peers in 

alternate settings and that paid work has the potential to promote skills necessary for future 

success. 

 Zimmer-Gembeck and Mortimer (2006) suggest that in encouraging their adolescent 

children to seek employment, parents often cite their own previous adolescent work experience 

as valuable and a process through which they learned important qualities and life-lessons not 

easily taught in formal education settings; parents therefore expect similar experiences for their 

kids. Substantiating this widely-held anecdotal belief, Cunnien et al. (2009) found work 

experience to promote self-efficacy, which is thought to be an important developmental trait. In 

discussing these findings, Cunnien et al. (2009) state, “Youth who accrue more experience in the 

labor force by the time of their senior year in high school are found to look toward the future 

more confidently than those who limit their employment” (p. 172). Conversely, other studies 

have found little to no relationship between work involvement and characteristics of mental 

health (Zimmer-Gembeck & Mortimer, 2006). 

 Despite the perceived benefits of work experience, research generally points to largely 

negative outcomes associated with student work experience (Bachman, Staff, O’Malley, & 

Freedman-Doan, 2013). Zimmer-Gembeck & Mortimer (2006), citing numerous studies, state, 

“Associations between work behaviors (especially more than 20 hours per week) and problem 

behaviors (e.g., alcohol abuse) are quite robust” (p. 543). In the academic domain, associations 

between work involvement and achievement tend to be negative (Zimmer-Gembeck & 



 45

Mortimer, 2006). Specfically, Svanum and Bigatti (2006) suggest college students feel work 

involvement has an impact on academic performance in an adverse way, and found that an 

increase in job hours was inversely associated with course grades. Echoing this finding, Staff, 

Schulenberg, and Bachman (2010) indicate working longer hours is negatively associated with 

academic performance and engagement.  

It is important to note that while work experience has been associated with various 

negative outcomes, the possibility of self-selection, predispositions to or against school, or other 

pre-existing associations for participants in these studies cannot be ignored (Bachman et al., 

2013; Staff et al., 2010; Zimmer-Gembeck & Mortimer, 2006). Additional research is needed in 

regards to student work involvement and potential outcomes, in particular, 21st Century skills. 

 Volunteer/service learning involvement. While different than sports and fine arts and 

not always thought of as an extracurricular activity, volunteer work and service learning 

opportunities are often strongly encouraged and supported in school, community, and higher 

education settings. Volunteer/service learning involvement is defined as extracurricular activities 

and/or clubs that promote service and volunteer work, such as Best Buddies, Character Counts, 

Key Club, Random Acts of Kindness, etc. In discussing the perceived benefits of service 

learning, Larson et al. (2006) states, “A central mission of service activities is typically to foster 

youth’s development of an altruistic and service ethos” (p. 851). Service learning activities are 

widely regarded as beneficial, with numerous research studies indicating service learning to be 

associated with desirable outcomes for students (Chesbrough, 2011; Furco & Root, 2010). 

The benefits of volunteer/service learning activities are widespread. In a comprehensive 

review of volunteering research, Wilson (2012) indicates volunteering is positively associated 

with both mental and physical health, and can help promote the likelihood of obtaining a college 
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degree. Furthermore, volunteering has been shown to influence levels of daily happiness 

(Gimenez-Nadal & Molina, 2015) among working individuals. Service learning positively 

affects a number of social and personal attributes (Furco & Root, 2010), and Larson et al. (2006) 

indicate service activities are positive developmental experiences for high school students and 

promote teamwork, positive relationships, and adult networks (p. 856).  

At the postsecondary level, the emphasis on service learning opportunities are pervasive 

and interest in service learning research has increased in recent years. Chesbrough (2011) and 

Mayhew and Engberg (2011) suggest that at the collegiate level, outcomes associated with 

service learning are largely positive in both the academic and general well-being domains. 

Interest in service learning has gained traction due to the belief that participation in service and 

volunteer related activities helps develop global competencies and general societal awareness. 

Specifically, Yashima (2010) found volunteering to influence intercultural competency in a 

sample of Japanese students. Additionally, Einfeld and Collins (2008) found participation in an 

extended service program helped to develop multicultural competencies, and in describing 

service learning’s importance, state, “Service-learning programs provide the opportunity for 

students to explore their understanding of citizenship and responsibility to society” (p. 108). 

Furthermore, summarizing the general effects of service learning experiences, Webber, Krylow, 

and Zhang (2013) state, “Findings indicate important benefits from service-learning and 

community engagement in the form of satisfaction and perceived cognitive and psychosocial 

gains” (p. 594). Service learning promotes identity development, and in particular, increased 

self-reflection, relationships with others, and openness to experience (Jones & Abes, 2004). 

Infusing service learning into coursework has been shown to increase charitable responsibility 

and increased likelihood of volunteerism (Mayhew & Engberg, 2011). In their research, Webber 
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et al. (2013) found higher levels of engagement in community service to be positively associated 

with GPA; additionally, those who engaged in higher levels of community service were more 

likely to rate their educational experience as ‘excellent’ than those with less community service 

involvement.  

The benefits of volunteer/service learning involvement appear to be robust, and the 

influence of these activities on personal development cannot be overstated. What remains to be 

fully explored is the potential relationship or influence of volunteer and service learning 

activities on 21st Century skills. 

Individual Microsystems Influencing 21st Century Skill Development 

 Because an individual also has an influence on his or her immediate setting and close knit 

environment (Bronfenbrenner, 1979; 2005), individual microsystem characteristics are important 

to investigate. Therefore, in addition to the aforementioned microsystem of extracurricular 

activity participation and its specific sub-categories, individual microsystem characteristics of 

epistemic development and mindset were examined in this study. Both epistemic development 

and mindset have been associated with positive characteristics and life outcomes (Dweck, 2006; 

2012; Hofer, 2002; Schraw et al., 2002; Schommer, 1990; Yeager et al., 2014). The following 

sections provide a review of the literature associated with epistemic development and mindset.  

Epistemic development. An individual’s personal epistemology refers to beliefs about 

knowledge and knowing (Hofer, 2001; 2002; Olafson et al., 2010; Ordoñez et al., 2009; Schraw 

et al., 2002; Schommer, 1990). Hofer (2002) states: 

From a psychological and educational perspective, the focus of concern among those 

studying personal epistemology or epistemic cognition is how the individual develops 

conceptions of knowledge and knowing and utilizes them in developing understanding of 
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the world. This includes beliefs about the definition of knowledge, how knowledge is 

constructed, how knowledge is evaluated, where knowledge resides, and how knowing 

occurs. (p. 4) 

What is now referred to as personal epistemology is based on a model originally conceived by 

Perry (1968), who suggested a process of knowledge development among college students that 

consists of nine stages ranging from a perspective of dualism (the most basic level of 

development) to commitment within relativism (the most complex level of development) (Hofer 

& Pintrich, 1997). While modern frameworks based on Perry’s work have updated his original 

nine-stage model, in general, the accepted sequence moves “from a dualistic, objectivist view of 

knowledge to a more subjective, relativistic stance and ultimately to a contextual, constructivist 

perspective of knowing” (Hofer, 2002, p. 7). In the dualist perspective, knowledge is 

“characterized by a right-and-wrong, absolutist view and the belief that truth can be known and 

the role of the teacher is to communicate it” (Hofer, 2001, p. 357). Subsequent stages result in 

increasing levels of individual knowledge construction and the recognition of competing 

perspectives, and at the most complex level of development, “Individuals make and affirm 

commitments to values, careers, relationships, and personal identity” (Hofer & Pintrich, 1997, p. 

91).  

Epistemic beliefs have been shown to be related to a number of outcomes. In particular, 

they are associated with cognitive skills such as reading and problem solving (Schraw et al., 

2002), learning comprehension (Schommer, 1990), as well as general academic performance and 

grade point average (Schommer-Aikins et al., 2005; Schommer & Walker, 1997). In addition, 

epistemic beliefs predict student attitudes about school and future educational attainment 
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(Schommer & Walker, 1997), and also influence moral reasoning (Bendixen, Schraw, & Dunkle, 

1998). In summarizing the wide-ranging influence of epistemic beliefs, Hofer (2001) states:  

Epistemological perspectives are salient in numerous academic experiences, not only in 

encounters with new information, as suggested by research on the relation between one’s 

epistemological beliefs and learning…Equally importantly, epistemological thinking is 

related not only to school learning, but is a critical component of lifelong learning, in and 

out of school. (p. 354) 

While epistemic beliefs are thought to influence a number of outcomes in both academic and 

non-academic settings, little to no research has examined the potential influence of epistemic 

beliefs on 21st Century skills. As Hofer (2001) suggests, epistemic beliefs are important for 

learning in a variety of settings, thus the potential for epistemic beliefs to influence 21st Century 

skills is worthy of further study. 

As mentioned previously, an individual’s personal epistemology as it exists today is 

thought to be comprised of multiple, largely independent factors (DeBacker, et al., 2008; Hofer 

& Pintrich, 1997; Schraw et al., 2002; Schommer, 1990). These include:  

• Simple Knowledge: conceptualized as, “knowledge as isolated, unambiguous bits of 

information vs. knowledge as highly interrelated concepts” (Hofer, 2001, p. 360) or 

“knowledge is simple rather than complex” (Schommer, 1990, p. 499) 

• Certain Knowledge: conceptualized as, “knowledge is certain vs. knowledge is tentative 

and evolving” (Hofer, 2001, p. 360) or “absolute knowledge exists and will eventually be 

known” (Schraw et al., 2002, p. 262) 



 50

• Omniscient Authority: conceptualized as, “knowledge is handed down by authority rather 

than derived from reason” (Schommer, 1990, p. 499) or “authorities have access to 

otherwise inaccessible knowledge” (Schraw et al., 2002, p. 262) 

• Quick Learning: conceptualized as, “learning occurs quickly or not at all vs. learning as a 

gradual enterprise” (Hofer, 2001, p. 360) 

• Fixed Ability: conceptualized as, “intelligence is fixed vs. intelligence is incremental” 

(Hofer, 2001, p. 360) or “the ability to learn is innate rather than acquired” (Schommer, 

1990, p. 499) 

Schommer (1990) originally hypothesized that epistemic beliefs were comprised of the 

preceding five factors, and subsequently developed an instrument known as the Epistemological 

Questionnaire designed to measure each dimension. Schommer’s (1990) original study yielded 

only four factors, with her hypothesized factor of Omniscient Authority left out. Subsequent 

research based on the Epistemological Questionnaire produced mixed results regarding factor 

consistency, producing an inconsistent number of factors, discrepancies on items within factors, 

and a failure to report an Omniscient Authority factor (Bendixen et al., 1998; DeBacker et al., 

2008; Schraw et al., 2002). Because of these issues, Schraw et al. (2002) sought to develop a new 

instrument modeled after Schommer’s work which better represented all five hypothesized 

factors. Creating a new instrument called the Epistemic Beliefs Inventory, the researchers were 

able to successfully devise a reliable, five factor solution for measuring epistemic beliefs 

(Bendixen et al., 1998). 

Because this study sought to measure individuals’ beliefs regarding the source of 

knowledge, the need for a measure of the Omniscient Authority factor was particularly relevant. 

Furthermore, because the Epistemic Beliefs Inventory has been shown to reliably measure this 



 51

factor, the Omniscient Authority items from the Epistemic Beliefs Inventory instrument were 

used to measure epistemic development in this study. ‘Source of knowledge’ references the 

extent to which an individual believes knowledge is constructed in a largely independent manner 

with personal ownership, versus the idea that knowledge is held by authority figures with 

exclusive access to that knowledge (Bendixen et al., 1998; Schommer, 1990). This belief has the 

potential to have implications for the 21st Century skills of curiosity, adaptability, and initiative, 

thus it necessary to examine potential relationships between the source of knowledge as a 

component of epistemic development and the aforementioned 21st Century skills. 

Mindset. As previously mentioned, Dweck’s (2006; 2012) foundational work on implicit 

theories refers to beliefs regarding the malleability of personal attributes. Subsequent research in 

this area has found that the implicit theory an individual adopts can have a substantial impact on 

a number of life outcomes. For example, implicit theories have been shown to influence the type 

of learning goals students select, with incremental theorists focusing on learning and 

development goals (with the objective of increasing ability) and entity theorists focusing on 

performance goals (with the objective of avoiding negative judgment) (Dweck & Leggett, 1988). 

Furthermore, the type of implicit theory an individual holds has been shown to affect academic 

achievement, personality judgments of others, willpower, beliefs regarding athletic ability and 

athletic enjoyment, motivation to participate in exercise, physical health, responses to social 

adversity, adolescent aggression, and comfort in race relations (Biddle et al., 2003; Blackwell et 

al., 2007; Dweck, 2012; Dweck et al., 1995; Job et al., 2015; Kasimatis et al., 1996; Yeager et 

al., 2014). In each of the aforementioned studies, research participants holding an incremental 

theory demonstrated greater positive outcomes when compared with participants holding an 

entity theory. 
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In developing her work over the past two decades, Dweck (2006; 2012) has modernized 

implicit theory terminology, making incremental theory synonymous with a “growth mindset” 

and entity theory synonymous with a “fixed mindset.” Thus, it could be said that individuals with 

a fixed mindset believe human characteristics and abilities are fixed traits, while those with a 

growth mindset believe human characteristics can be improved and developed through effort 

over time. Research has shown that individuals can demonstrate different mindsets in different 

domains, such as in different academic subjects and sports (Burnette et al., 2013; Dweck, 2006; 

Dweck et al., 1995). Various characteristics of mindset contribute to an individual’s overall 

mindset in a specific domain. These characteristics include: (a) how an individual responds to 

obstacles, (b) an individual’s beliefs about effort, (c) how an individual responds to criticism, 

and (d) how an individual responds to the success of others. 

Response to obstacles. Research indicates that individuals with a growth mindset respond 

more positively when they encounter obstacles, difficulties, or other setbacks than individuals 

with a fixed mindset. (Blackwell et al., 2007; Dweck, 2006; 2012; Dweck & Leggett, 1988; 

Yeager & Dweck, 2012). Specifically, individuals maintaining a growth mindset tend to view 

challenges and difficulties as opportunities for learning and improvement and have a tendency to 

work harder; individuals with a fixed mindset believe obstacles or poor performance can be 

evaluative measures of their natural abilities and tend to give up in the face of adversity (Dweck 

& Leggett, 1988; Dweck et al., 1995; Yeager & Dweck, 2012). These results have been 

demonstrated in the academic domain (Blackwell et al., 2007) as well as in the social domain in 

response to challenging situations such as bullying and victimization (Yeager, Trzesniewski, & 

Dweck, 2013). Furthermore, Crum et al. (2013) demonstrated that one’s mindset about stress has 

important implications for how they respond to stressful events. Whether major life events or 
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minor daily setbacks, adversity is a part of life (Fletcher & Sarkar, 2013; Galli & Gonzalez, 

2014; Yeager & Dweck, 2012). Whether an individual allows challenging events to become 

debilitating experiences or demonstrates resilient behaviors and subsequently overcomes them is 

an important characteristic of mindset and has implications for lifelong success.  

Beliefs about effort. The belief that effort is an essential component of achievement is 

the foundation of mindset (Dweck, 2006). In particular, believing that characteristics such as 

academic ability, athletic ability, and personality characteristics are malleable has a direct 

correlation to the amount and type of effort individuals are willing to commit to a task (Dweck & 

Leggett, 1988). Furthermore, praising students for effort as opposed to performance has 

subsequently demonstrated students are more willing to undertake challenging tasks and set 

goals related to learning and growth (Mueller & Dweck, 1998). Individuals with a growth 

mindset are more likely to attribute achievement failures to a lack of effort as opposed to a lack 

of ability and have been shown a higher willingness to engage in additional work with the goal 

of further increasing achievement (Hong, Chiu, Dweck, Lin, & Wan, 1999). Fixed mindset 

individuals tend to not see additional effort as worthwhile; to them, their abilities are fixed, and 

working to increase them won’t work. Furthermore, if they are perceived to be putting forth 

additional effort, it must simply be because they do not have enough natural talent to succeed.  

Response to criticism. How individuals respond to criticism and negative feedback has 

also been demonstrated to be an important characteristic of mindset as a whole. Notably, when 

provided with criticism in regards to task performance, individuals holding a growth mindset 

were more likely than fixed mindset individuals to attribute their perceived failures to a lack of 

effort as opposed to a lack of natural ability (Hong et al., 1999), indicating that if they tried 

harder, performance could be improved. In addition, Nussbaum and Dweck (2008) demonstrated 
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that growth minded individuals tend to respond to criticism and setbacks with a desire to 

improve, whereas fixed mindset individuals tend to respond in a defensive manner and do not 

choose to take advantage of improvement opportunities. 

As mentioned in regards to the ‘beliefs about effort’ mindset characteristic, individuals 

with a growth mindset have been shown to be more likely to engage in remedial work after an 

unsatisfactory performance (a form of criticism) than those with a fixed mindset (Hong et al., 

1999), suggesting setbacks and criticism are looked at as learning opportunities for growth 

minded individuals. In addition, Mueller and Dweck (1998) found differing responses to failure 

among children with differing mindsets; children praised for intelligence (and therefore tending 

toward more of a fixed mindset) were less likely to persist after initial failure, less likely to enjoy 

similar activities after initial failure, and demonstrated even lower scores on a subsequent trial 

than they did on a poor initial attempt. Over and above criticism in general, the specific type of 

criticism levied at students (e.g. person vs. process criticism) has been shown to influence self-

perception, mood, and persistence in the face of failure or setbacks, with those receiving person 

criticism demonstrating more helpless behaviors (Kamins & Dweck, 1999). These findings 

reinforce the mindset framework suggesting individuals with a fixed mindset respond poorly to 

criticism and setbacks as opposed to individuals with a growth mindset, who are likely to see 

negative feedback and criticism as opportunities for learning and growth.  

Response to success of others. How individuals perceive themselves in relation to peers 

is a characteristic of growth vs. fixed mindset. As previously discussed, individuals with a fixed 

mindset tend to set performance-oriented goals and seek to demonstrate how smart and capable 

they are as opposed to pursuing learning-based goals with the hope of improvement (Dweck & 

Leggett, 1988; Mueller & Dweck, 1998; Hong et al., 1999). Performance-oriented goals 
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frequently lead to situations of peer comparison, with students focusing on outperforming peers 

(Burnette et al., 2013; Li et al., 2006) as opposed to maximizing their own learning potential. 

In a study of self-theories and self-esteem, Nussbaum and Dweck (2008) found that after 

receiving negative feedback, fixed mindset participants tended to compare themselves to other 

participants who performed poorly (referred to as downward comparison); these comparisons 

subsequently restored self-esteem levels for these participants, suggesting they simply want to do 

better than others. Conversely, in the same study, growth mindset participants tended to compare 

themselves to participants that performed as well or better (referred to as upward comparison), 

demonstrating a desire to examine the strategies and success of the highest performers. This 

reinforces previous findings suggested by Mueller and Dweck (1998), indicating that of children 

tending toward a fixed mindset, 86% preferred to compare results to peers as opposed to learning 

problem solving strategies. Furthermore, of the fixed mindset participants, 38% misrepresented 

their performance, opposed to only 13% of growth mindset participants. Mueller and Dweck 

(1998) summarize: 

This finding suggests that over one third of children praised for intelligence cared so 

much about their performance and how it reflected on them that they lied about their 

performance to another child rather than admitting to a lower score. (p. 43). 

These results indicate the fixed mindset traits of performance orientation and peer comparison 

have the potential to affect subsequent learning and improvement. 

Summary 

The purpose of this study was to develop an understanding of the relationship between 

extracurricular involvement and an individual’s epistemic development and mindset and the 

extent to which these characteristics subsequently affect the development of the 21st Century 
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skills of curiosity, adaptability, and initiative. This chapter presented relevant literature on the 

history and development of 21st Century skills. In addition, because this study was situated 

within the conceptual framework of Bronfenbrenner’s (1979; 2005) bioecological model of 

development, this chapter examined literature related to the macrosystems of gender and 

race/ethnicity; the microsystems of extracurricular participation and its sub-categories; and the 

individual microsystems of epistemic development and mindset. Chapter three contains details 

regarding the methodological processes used in this study. 

  



 57

CHAPTER 3 

METHODOLOGY 

The purpose of this study was to develop an understanding of the relationship between 

extracurricular involvement, an individual’s epistemic development and mindset, and how these 

characteristics may in any way predict the development of the 21st Century skills of curiosity, 

adaptability, and initiative. This chapter provides a detailed examination of the methodological 

approach used in this study, including the research questions, information regarding the sample 

and participants, survey instrument, data collection methods, data analysis procedures, and 

limitations and delimitations of the study. 

Research Design & Philosophical Approach 

 This quantitative study was framed with an objectivist epistemology and was based on a 

postpositivist worldview. A researcher’s worldview provides the foundation for the purpose of a 

study and its procedure, as well as the perspective shaping of the study (Butin, 2010; Creswell, 

2014). An objectivist epistemology posits that objective, true realities exist, are waiting to be 

discovered, and that “careful research can attain that objective truth and meaning” (Crotty, 1998, 

p. 6). Through quantitative approaches of measurement and the scientific method, these objective 

realities can be discovered (Creswell, 2014; Crotty, 1998).  

Situated within an objectivist epistemology, a postpositivist worldview has traditionally 

been associated with quantitative research, and “problems studied by postpositivists reflect the 

need to identify and assess the causes that influence outcomes” (Creswell, 2014, p. 7). In the 

postpositivist worldview, knowledge is based on observation and measurement of objective 

realities that exist in the real world, and the key is to “uncover the ‘right’ variables that determine 

‘best’ outcomes” (Butin, 2010, p. 59). While it is impossible to be 100% certain about a 
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particular outcome (Butin, 2010), the goal is to utilize the best measurement tools available to 

achieve the highest level of certainty. Because this study tested a hypothesized model and 

presumed cause and effect relationships between variables, it was aligned with an objectivist 

epistemology and postpositivst worldview. 

Methodological Approach 

For this quantitative study, the methodological approach was guided by a survey research 

design. Crotty (1998) defines methodology as, “the strategy, plan of action, process or design 

lying behind the choice and use of particular methods and linking the choice and use of methods 

to the desired outcomes” (p. 3). Creswell (2014) suggests the choice of methods for a given study 

should be driven by the type of data to be collected and analyzed. Furthermore, Creswell (2014) 

states, “If the problem calls for (a) the identification of factors that influence an outcome…a 

quantitative approach is best” (p. 20). In this study, quantitative survey data was collected 

through an online survey that sought to measure the extent to which participants’ demographic 

information, levels extracurricular participation in four sub-categories, characteristics of mindset, 

and epistemic development in any way influence the 21st Century skills of curiosity, adaptability, 

and initiative.  

Survey Research 

 Survey research is one of the most popular and widespread research techniques utilized to 

obtain data (Fowler, 2014; Groves et al., 2009; Patten, 2014, Lai & Viering, 2012). Patten (2014) 

states, “The purpose of a survey is to describe the attitudes, beliefs, and behaviors of a 

population” (p. 9). Furthermore, according to Creswell (2014), “A survey design provides a 

quantitative or numeric description of trends, attitudes, or opinions of a population by studying a 

sample of that population” (p. 155). A number of different types of surveys exist, most notably: 
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(a) phone, (b) email, and (c) online surveys. The increasing technological advancement of 

society has made online surveys a relatively fast, low cost, and convenient way to gather 

information (Fowler, 2014; Sue & Ritter, 2007). For these reasons, an online survey was 

administered in this study. 

Survey research has a number of advantages, including: (a) low cost, (b) quick response 

time, (c) ease of administration, and (d) anonymity (Lai & Viering, 2012; Sue & Ritter, 2007). 

Surveys, particularly online surveys, can be disseminated across large geographic areas in a 

timely fashion, and allow for data to be aggregated quickly (Sue & Ritter, 2007). In addition, 

while early surveys allowed for the collection of data about basic facts and characteristics, the 

advent of more advanced survey research techniques has legitimized measurements of 

increasingly complex constructs, attitudes, and opinions around a multitude of topics (Groves et 

al., 2009). According to Fowler (2014), “there is probably no area of public policy to which 

survey research methodology has not been applied” (p. 2). 

Despite the numerous advantages to survey research, disadvantages to this method are 

also present. Most notably, the inherent limitations in regards to sampling for survey research. 

Because it is virtually impossible to survey an entire population, sample survey techniques must 

be utilized (Fowler, 2014; Groves et al., 2009; Sue & Ritter, 2007). The goal of sampling is to 

select a small group of participants from a population that is as representative of the population 

as possible. Representativeness can be difficult to achieve, resulting in various forms of bias 

(Fowler, 2014). Common forms of bias include, but are not limited to: (a) sampling bias, in 

which the sample selected is different from the population due to chance; (b) nonresponse bias, 

in which participants do not respond to the survey or do not respond to specific items on the 

survey; and (c) dropout bias, in which participants begin, but do not complete, the survey 
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(Fowler, 2014; Sue & Ritter, 2007). While efforts are always made to limit bias as much as 

possible, it is a fundamental component of survey research. 

Research Questions 

 The following research questions guided this quantitative study: 

1. To what extent is there a difference in participants’ scores for the 21st Century skill of 

curiosity based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

2. To what extent is there a difference in participants’ scores for the 21st Century skill of 

adaptability based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

3. To what extent is there a difference in participants’ scores for the 21st Century skill of 

initiative based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

4. To what extent does gender, extracurricular participation, characteristics of mindset, and 

epistemic development statistically significantly predict the 21st Century skills of: (a) 

curiosity, (b) adaptability, and (c) initiative? 

Sample and Participants 

 Participants in this study were undergraduate college students from two private 

educational institutions in a Midwestern state. Participants were recruited through a convenience 

sampling strategy, which was utilized because it provides easy access to, and availability of, 

participants (Creswell, 2014; Vogt & Johnson, 2011). Participants were recruited through faculty 

teaching undergraduate courses at the institutions, who were provided a letter of invitation 

(Appendix A) requesting they present the study and offer their students the opportunity to 
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participate. Instructors were to make clear that participation was completely voluntary and no 

compensation would be provided for participating and there would be no penalty for not 

participating. No compensation was provided to the instructors either. Instructors were provided 

two options for sharing information about the study. One, they could choose to distribute paper 

copies of the informed consent (Appendix E) and the survey (Appendix G) and collect completed 

surveys or two, they could distribute, via technological methods, the participant recruitment 

letter (Appendix B) and a link to the online survey instrument (Appendix F), which also included 

an online informed consent (Appendix D).  

Survey Instrument 

 The survey instrument used in this study was adapted from a number of pre-existing 

surveys as well as questions created by the researcher. The survey consisted of five sections: (a) 

Demographics; (b) Extracurricular participation; (c) Mindset; (d) Epistemic development; and (e) 

21st Century skills. The first section of the survey consisted of two demographic questions 

designed to measure background information of the participants, specifically questions regarding 

gender and race/ethnicity.  

The second section of the survey consisted of items designed to measure participants’ 

levels of extracurricular participation during their senior year of high school and their current 

levels of participation in college. The items in this section were created by the researcher and are 

designed to measure student involvement in four subcategories: (a) sport participation (i.e., 

football, basketball, softball); (b) fine arts participation (i.e., choir, band, drama, musical); (c) job 

participation (i.e., whether the participant holds a job outside of school); and (d) volunteer 

work/service learning clubs (i.e., Best Buddies, Character Counts, Key Club, Random Acts of 

Kindness). In addition to measuring whether students participated in these activities or not, 
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participants were asked to list the type of activity as well as measure the average number of 

hours per week they devoted to each activity. For example, participants were expected to respond 

“Yes” or “No” to questions such as, “During your senior year of high school, did you hold a job 

outside of school?” Follow-up questions stated, “Please list the type of job you held outside of 

school” and “If you responded ‘Yes’ to the previous question, estimate the average number of 

hours per week you devoted to your job.” Participants were then asked to select “one, two, 

three…nine, or ten or more” in order to provide a specific numerical estimate of the average 

number of hours devoted to each activity. 

The third section of the survey consisted of 12 items designed to measure participants’ 

characteristics of mindset. These questions were created by the researcher and adapted from 

Dweck’s (2000; 2006) previous work and her measures of implicit theories, confidence and 

goals. Participants were asked to rate their level of agreement with each statement on a four point 

Likert scale with 1 = “Strongly Disagree,” 2 = “Disagree,” 3 = “Neither Disagree nor Agree,” 4 

= “Agree,” and 5 = “Strongly Agree.” For example, participants were asked questions such as, 

“When I encounter obstacles or difficulties, I tend to give up easily” and “I like to try things even 

though I may not be the best at the activity.” 

The fourth section of the survey sought to measure participants’ levels of epistemic 

development; specifically, participants’ beliefs regarding the source of knowledge. This portion 

of the survey utilized the Epistemic Beliefs Inventory (Schraw et al., 2002), an instrument 

designed to measure beliefs about knowledge construction based on Schommer’s (1990) five 

hypothesized domains of epistemic beliefs of the Epistemological Questionnaire. In this study, 

only the source of knowledge domain (also referred to as Omniscient Authority) was examined, 

therefore only the items of the EBI specifically referring to this domain were used. Participants 
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were asked to rate their level of agreement with six statements on a five point Likert scale with 1 

= “Strongly Disagree,” 2 = “Disagree,” 3 = “Neither Disagree nor Agree,” 4 = “Agree,” and 5 = 

“Strongly Agree.” Example items included, “People shouldn’t question authority,” and “When 

someone in authority tells me what to do, I usually do it.”  

The fifth section of the survey consisted of three subsections designed to measure 

participants’ 21st Century skills, specifically: (a) curiosity (ten items), (b) adaptability (eight 

items), and (c) initiative (ten items). Each subsection contained questions developed by the 

International Personality Item Pool (IPIP) (retrieved from http://ipip.ori.org/) based on existing 

personality inventories. The curiosity subsection created by the IPIP was adapted from Peterson 

and Seligman’s (2004) Values in Action Character Survey; the adaptability subsection was 

adapted from Jackson, Paunonen, and Tremblay’s (2000) Six Factor Personality Questionnaire; 

and the initiative subsection was adapted from Cloninger, Przybeck, Svrakic, and Wetzel’s 

(1994) Temperament and Character Inventory. In each subsection, participants were asked to rate 

how accurately various statements describe them on a five point Likert scale with 1 = “Very 

inaccurate,” 2 = “Moderately Inaccurate,” 3 = “Neither Inaccurate nor Accurate,” 4 = 

“Moderately Accurate,” and 5 = “Very Accurate.” For example, participants were asked to 

respond to statements such as, “I adapt easily to new situations,” and “I plunge into tasks with all 

my heart.” 

Data Collection 

 A letter of invitation (Appendix A) was sent via email to higher education faculty 

members containing a description of the research and requesting their permission to conduct a 

voluntary study of students at their institution or in their courses. The letter of invitation 

contained the participant recruitment letter to be distributed, which further contained the link to 
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the online version of the survey instrument. The survey was completed either online, using 

Qualtrics online survey software, or via paper and pencil during the students’ undergraduate 

course. If the faculty members agreed to allow their students to choose to participate, the 

participant recruitment letter was then distributed to all potential participants, either via email or 

via hard copy at the time of survey completion. The participant paper informed consent 

document (Appendix E) was located on the first page of the survey and contained all relevant 

information about the study and required components of informed consent as well as researcher 

contact information. The informed consent page clearly stated that by proceeding to the survey, 

participants were giving their consent to participate. Furthermore, the online survey software was 

set up so that participants cannot move into the survey portion unless they agree to participate. 

Any participant choosing not to participate was redirected to a page thanking them for their 

initial interest. Follow up reminder emails (Appendix C) were distributed to all potential faculty 

members and online participants one week following initial survey distribution, and 2-3 weeks 

after initial survey distribution as a reminder to complete the survey. The survey remained open 

until the study reached the required number of participants based on sample size requirements for 

multiple regression procedures.  

Variables 

  Using Bronfenbrenner’s bioecological theory of development as the framework for this 

study, variables were identified from an individual’s microsystems and macrosystem. These 

variables were used to test a causal model regarding their effects on the development of the 21st 

Century skills of curiosity, adaptability, and initiative. Measured independent variables included 

gender, race/ethnicity, the four subcategories of extracurricular participation, and factored 

constructs of epistemic development and mindset.  Dependent variables included factored 
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constructs of the 21st Century skills of curiosity, adaptability, and initiative. All independent and 

dependent variables are described in the following sections. 

Independent Variables 

 Descriptions of the independent variables utilized in this study are described in the 

following sections. 

Demographics. Participant demographic information was obtained through the survey 

instrument. Specifically, the background variables comprising an individual’s macrosystem 

measured in this study are gender and race/ethnicity. 

Gender. Participants were asked to identify their gender; this variable was measured as a 

dichotomous variable with 0 = male and 1 = female. 

 Race/ethnicity. Participants were asked to identify their race/ethnicity from the following 

options: White, African American, Hispanic or Latino, Asian/Pacific Islander, and American 

Indian or Alaska Native. For the data analysis, this variable was recoded to 0 = Not White, and 1 

= White. 

Extracurricular participation. Levels of participant extracurricular participation were 

obtained through the self-report survey. Extracurricular participation comprises aspects of the 

microsystem at work in this study. Participation was measured in four subcategories: (a) sport 

involvement, (b) fine arts involvement, (c) work involvement, and (d) volunteer service learning. 

In addition, participants estimated involvement at two different time periods: (a) senior year of 

high school and (b) currently in college. While extracurricular participation was measured at two 

different time periods in the survey, for the purposes of this study, only information regarding 

extracurricular participation during the participant’s senior year of high school was examined for 

the following extracurricular subcategories. 
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Sport involvement. Participants were asked whether they participated on a school 

sponsored sports team (i.e., football, volleyball, track and field, cheerleading, etc.) during their 

senior year of high school. This variable was measured as a dichotomous variable with 0 = no 

and 1 = yes. If participants responded ‘yes,’ follow up questions were asked with participants 

listing the type of sport(s) they participated in as well as estimating how many hours per week 

they devoted to sport activities. Participants responded to this question by selecting “one, two, 

three…nine, or ten or more” on a continuous scale in order to provide a specific numerical 

estimate of the average number of hours devoted to sports activities. If participants responded 

‘no’ to the initial sports participation question, the subsequent question regarding number of 

hours per week devoted to sport activities was assigned a numerical value of 0. This variable was 

subsequently recoded to an ordinal scale with 0 = 0 hours, 1 = 1 – 4 hours, 2 = 5 – 9 hours, and 3 

= 10+ hours. Participants were then asked the same questions regarding sport participation 

currently at the collegiate level with 0 = no, 1 = yes, and number of hours per week currently 

devoted to sport participation measured on a continuous scale. 

Fine arts involvement. Participants were asked whether they participated in school 

sponsored fine arts activities (i.e., choir, band, drama, musical, etc.) during their senior year of 

high school. This variable was measured as a dichotomous variable with 0 = no and 1 = yes. If 

participants responded ‘yes,’ follow up questions were asked with participants listing the type of 

fine arts activities they participated in as well as estimating how many hours per week they 

devoted to fine arts activities. Participants responded to this question by selecting “one, two, 

three…nine, or ten or more” on a continuous scale in order to provide a specific numerical 

estimate of the average number of hours devoted to fine arts activities. If participants responded 

‘no’ to the initial fine arts participation question, the subsequent question regarding number of 
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hours per week devoted to fine arts activities was assigned a numerical value of 0. This variable 

was subsequently recoded to an ordinal scale with 0 = 0 hours, 1 = 1 – 4 hours, 2 = 5 – 9 hours, 

and 3 = 10+ hours. Participants were then asked the same questions regarding fine arts 

participation currently at the collegiate level with 0 = no, 1 = yes, and number of hours per week 

currently devoted to fine arts participation measured on a continuous scale.   

Work involvement. Participants were asked whether they held a job outside of school 

during their senior year of high school. This variable was measured as a dichotomous variable 

with 0 = no and 1 = yes. If participants responded ‘yes,’ follow up questions were asked with 

participants listing the type of job they held as well as estimating how many hours per week they 

worked outside of school. Participants responded to this question by selecting “one, two, 

three…nine, or ten or more” on a continuous scale in order to provide a specific numerical 

estimate of the average number of hours worked per week. If participants responded ‘no’ to the 

initial question regarding holding a job, the subsequent question regarding number of hours per 

week devoted to work was assigned a numerical value of 0. This variable was subsequently 

recoded to an ordinal scale with 0 = 0 hours, 1 = 1 – 4 hours, 2 = 5 – 9 hours, and 3 = 10+ hours. 

Participants were then asked the same questions regarding whether they currently hold a job in 

college with 0 = no, 1 = yes, and number of hours per week currently devoted to their job 

measured on a continuous scale.   

Volunteer/service learning involvement. Participants were asked whether they 

participated in volunteer work or service learning clubs (i.e., Best Buddies, Character Counts, 

Key Club, Random Acts of Kindness, etc.) during their senior year of high school. This variable 

was measured as a dichotomous variable with 0 = no and 1 = yes. If participants responded ‘yes,’ 

follow up questions were asked with participants listing the type of volunteer/service learning 
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activities they participated in as well as estimating how many hours per week they devoted to 

volunteer work or service learning. Participants responded to this question by selecting “one, 

two, three…nine, or ten or more” on a continuous scale in order to provide a specific numerical 

estimate of the average number of hours devoted to volunteer work or service learning. If 

participants responded ‘no’ to the initial volunteer/service learning participation question, the 

subsequent question regarding number of hours per week devoted to sport activities was assigned 

a numerical value of 0. This variable was subsequently recoded to an ordinal scale with 0 = 0 

hours, 1 = 1 – 4 hours, 2 = 5 – 9 hours, and 3 = 10+ hours. Participants were then asked the same 

questions regarding volunteer work and service learning participation currently at the collegiate 

level with 0 = no, 1 = yes, and number of hours per week currently devoted to volunteer work 

and service learning measured on a continuous scale.   

 Factored constructs of independent variables. The independent variables describing 

epistemic development and mindset were measured with survey items measured on a similar five 

point Likert scale. Both epistemic development and mindset were individual microsystem 

variables situation within Bronfenbrenner’s bioecological theory of development and were 

considered construct variables created through the process of Exploratory Factor Analysis 

(EFA). Mertler and Vannatta (2013) state factor analysis “is used to describe the underlying 

structure that explains a set of variables” and “is a process by which the number of variables is 

reduced by determining which variables cluster together” (p. 237). As Leech, Barrett, and 

Morgan (2015) suggest, this procedure is ideal for researchers wanting to study a large number 

of variables in a more parsimonious fashion. A principal components analysis with varimax 

rotation was run with a conservative factor loading of .44 being required for an item to load on 

the factor. In addition, Kaiser’s measure of sampling adequacy (KMO) was required to be at 
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least .7 (Leech et al., 2015) for a factor to be considered sufficient. The following variables were 

constructed via exploratory factor analysis. 

 Epistemic development. The variable of Epistemic Development was measured via six 

survey items based on the source of knowledge (Omniscient Authority) domain of the EBI 

(Schraw et al., 2002). Participants rated their level of agreement with six statements on a five 

point Likert scale with 1 = “Strongly Disagree,” 2 = “Disagree,” 3 = “Neither Disagree nor 

Agree,” 4 = “Agree,” and 5 = “Strongly Agree.” Example statements included, “People shouldn’t 

question authority,” and “When someone in authority tells me what to do, I usually do it.” Of the 

six original survey items, four items were used in the EFA based on researcher item selection. 

All four items aligned to represent the factored variable of Epistemic Development (KMO = .692, 

eigenvalue = 2.142, variance explained = 53.55%), with higher scores indicating greater belief in 

omniscient authorities. Table 3.1 reports items and factor loadings for the epistemic development 

construct. 

Table 3.1 

Factor Analysis for Epistemic Development Construct 

Item   Factor Loadings 

Epistemic Development (α = .707)  

 People shouldn’t question authority .770 

 People should always obey the law .746 

 People who question authority are troublemakers .727 

 

When someone in authority tells me what to do, I usually 

do it .681 
 

 Mindset. The variable of Mindset was measured via 12 survey items with higher scores 

on certain items indicating a tendency to exhibit characteristics of a growth mindset, and higher 

scores on other items indicating more of a fixed mindset. Participants rated their level of 

agreement with each statement on a five point Likert scale with 1 = “Strongly Disagree,” 2 = 
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“Disagree,” 3 = “Neither Disagree nor Agree,” 4 = “Agree,” and 5 = “Strongly Agree.”  Example 

statements included, “When I encounter obstacles or difficulties, I tend to give up easily” and “If 

I work hard at a task, I will always improve at it.” Of the 12 original survey items, four items 

aligned to represent one factor, three items aligned to represent a second factor, two items 

aligned to represent a third factor, and two items aligned to represent a fourth factor, accounting 

for 59.07% of the variance in mindset. Kaiser’s measure of sampling adequacy was .716 for the 

construct as a whole. Four items loaded into the factored variable of Fixed Mindset Jealousy and 

Inferiority (eigenvalue = 3.075, variance explained = 25.63%), with higher scores indicating 

more fixed mindset jealousy and inferiority characteristics. Three items aligned to represent the 

factored variable of Growth Mindset Effort (eigenvalue = 1.729, variance explained = 14.41%), 

with higher scores indicating more growth mindset effort characteristics. Two items aligned to 

represent the factored variable of Growth Mindset Feedback (eigenvalue = 1.156, variance 

explained = 9.630%), with higher scores indicating a greater willingness to utilize feedback for 

improvement. Finally, two items aligned to represent the factored variable of Growth Mindset 

Trying New Things (eigenvalue = 1.127, variance explained = 9.40%), with higher scores 

indicating a greater willingness to try new things from a growth mindset perspective. Table 3.2 

reports items and factor loadings for the mindset constructs. 

Table 3.2 

Factor Analysis for Mindset Constructs 

Item   Factor Loadings 

Fixed Mindset Jealousy and Inferiority (α = .647)  

 When others succeed at a task, I feel jealous of them .806 

 

It is important for me to be better than others in various 

activities .751 

 When others criticize my abilities, I take it personally .583 

 

When an activity gets difficult for me, I get frustrated 

easily .516 
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Table 3.2 (Continued) 

 

Factor Analysis for Mindset Constructs 

Item   Factor Loadings 

Growth Mindset Effort (α = .607)  
 It is important to always try your best .782 

 

Putting forth effort toward a task is more important than 

natural ability .685 

 If I work hard at a task, I will always improve at it .670 

   

Growth Mindset Feedback (α = .522)  

 I use criticism to help me improve and get better .786 

 I like getting feedback and help on how I can improve .672 

   

Growth Mindset Trying New Things (α = .692)  

 

I like to try new things even though I may not be the best 

at the activity .852 

 

I like to try new or difficult things even if I may not 

succeed at them .824 

 

Dependent Variables 

 The following section describes the dependent variables utilized in this study and how 

each was measured. The dependent variables in this study included the 21st Century skills of 

curiosity, adaptability, and initiative. Similar to the aforementioned variables of epistemic 

development and mindset, each dependent variable was created via the EFA methods specified 

above. 

Curiosity. The variable Curiosity sought to measure participants’ levels of the 21st 

Century skill of curiosity based on items developed by the IPIP (retrieved from 

http://ipip.ori.org/) originally adapted from Peterson and Seligman’s (2004) Values in Action 

Character Survey. Ten survey items were used within this subsection to measure curiosity, with 

higher scores indicating higher levels of curiosity. Participants were asked to respond to the 

survey items on a five point Likert scale with 1 = “Very Inaccurate,” 2 = “Moderately 

Inaccurate,” 3 = Neither Inaccurate nor Accurate,” 4 = “Moderately Accurate,” and 5 = “Very 
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Accurate.” Example items included, “I find the world a very interesting place,” and, “I find it 

difficult to entertain myself.” Of the ten original survey items, seven items aligned to represent 

the factored dependent variable of Curiosity (KMO = .790, eigenvalue = 3.741, variance 

explained = 37.42%). Table 3.3 reports items and factor loadings for the curiosity construct. 

Table 3.3 

Factor Analysis for Curiosity Construct 

Item   Factor Loadings 

Curiosity (α = .813)  

 I am always busy with something interesting .746 

 I can find something of interest in any situation .699 

 I am never bored .692 

 I think that my life is extremely interesting .672 

  I have few interests* .623 

 I am excited by many different activities .620 

 I find it difficult to entertain myself* .612 
*Items were reverse coded so higher scores indicate higher scores for curiosity 

Adaptability. The variable Adaptability sought to measure participants’ levels of the 21st 

Century skill of adaptability based on items developed by the IPIP (retrieved from 

http://ipip.ori.org/) originally adapted from Jackson et al.’s (2000) Six Factor Personality 

Questionnaire. Eight items were used within this subsection to measure adaptability, with higher 

scores indicating higher levels of adaptability. Participants were asked to respond to the survey 

items on a five point Likert scale with 1 = “Very Inaccurate,” 2 = “Moderately Inaccurate,” 3 = 

Neither Inaccurate nor Accurate,” 4 = “Moderately Accurate,” and 5 = “Very Accurate.” 

Example statements included, “I am good at taking advice” and “I can stand criticism.” Of the 

eight original survey items, five items aligned to represent one factor and three items aligned to 

represent a second factor, accounting for 54.46% of the variance in mindset. Kaiser’s measure of 

sampling adequacy was .789 for the construct as a whole. Five items loaded into the factored 

variable of Self-Centeredness (eigenvalue = 3.064, variance explained = 38.30%), with higher 
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scores indicating a greater level of self-centeredness. Three additional items aligned to represent 

the factored variable of Adaptability Response (eigenvalue = 1.293, variance explained = 

16.16%) with higher scores indicating those individuals respond to circumstances in an adaptive 

manner. Table 3.4 reports items and factor loadings for the adaptability constructs. 

Table 3.4 

Factor Analysis for Adaptability Constructs 

Item   Factor Loadings 

Self-Centeredness (α = .744)  

 I can’t stand being contradicted .802 

 I want to have the last word .756 

 I am a bad loser .658 

 I don’t tolerate critics .599 

  I put down others’ proposals .573 

   

Adaptability Response (α = .662)  

 I adapt easily to new situations .796 

 I can stand criticism .751 

 I am good at taking advice .693 
*Items were reverse coded so higher scores indicate higher scores for adaptability 

Initiative. The variable Initiative sought to measure participants’ levels of the 21st 

Century skill of initiative based on items developed by the IPIP (retrieved from 

http://ipip.ori.org/) originally adapted from Cloninger et al.’s (1994) Temperament and Character 

Inventory. Ten items were used within this subsection to measure initiative, with higher scores 

indicating higher levels of initiative. Participants were asked to respond to the survey items on a 

five point Likert scale with 1 = “Very Inaccurate,” 2 = “Moderately Inaccurate,” 3 = Neither 

Inaccurate nor Accurate,” 4 = “Moderately Accurate,” and 5 = “Very Accurate.” Example 

statements included, “I get things done quickly” and “I find it difficult to get down to work.” Of 

the ten original survey items, seven items aligned to represent the factored dependent variable of 
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Initiative (KMO = .853, eigenvalue = 5.016, variance explained = 50.16%). Table 3.5 reports 

items and factor loadings for the initiative construct. 

Table 3.5 

Factor Analysis for Initiative Construct 

Item  Factor Loadings 

Initiative (α = .884)  

 I need a push to get started* .812 

 I have difficulty starting tasks* .809 

 I find it difficult to get down to work* .808 

  I put off unpleasant tasks* .768 

 I start tasks right away .570 

 I get to work at once .567 

 I get chores done right away .520 
*Items were reverse coded so higher scores indicate higher scores for initiative 

Summary of Variables 

 Table 3.6 summarizes the independent and dependent variables used in this study as well 

as how each was measured. 

Table 3.6 

Summary of Independent and Dependent Variables 

Variable Type Variable Name Level of Measurement 

Independent Gender (1 = Female) 

Race/Ethnicity (1 = White) 

Sport Involvement 

Sport Involvement Hours 

Fine Arts Involvement 

Fine Arts Involvement Hours 

Work Involvement 

Work Involvement Hours 

Volunteer/Service Involvement 

Volunteer/Service Involvement Hours 

Epistemic Development 

Fixed Mindset Jealousy and Inferiority 

Growth Mindset Effort 

Growth Mindset Feedback 

Growth Mindset Trying New Things 

Dichotomous 

Dichotomous 

Dichotomous 

Ordinal 

Dichotomous 

Ordinal 

Dichotomous 

Ordinal 

Dichotomous 

Ordinal 

Construct 

Construct 

Construct 

Construct 

Construct 
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Table 3.6 (Continued) 

Summary of Independent and Dependent Variables 

Variable Type Variable Name Level of Measurement 

Dependent Curiosity 

Self-Centeredness 

Adaptability Response 

Initiative 

Construct 

Construct 

Construct 

Construct 

 

Data Analysis Procedures 

 The following sections describe the descriptive and inferential statistical techniques 

utilized in this study. 

Descriptive Statistics 

 Descriptive statistical techniques were utilized in this study using SPSS v. 24 to provide a 

description of study participants in regard to the demographic variables of gender and 

race/ethnicity. In addition, means, standard deviations, and frequencies were run on each of the 

aforementioned independent and dependent variables listed in table 3.6 to provide additional 

information regarding participants. Descriptive data were analyzed in order to determine whether 

the variables met the assumptions of normality required for the specific inferential statistical 

analyses used in this study. 

Inferential Statistics 

 Inferential statistics utilized in this study include independent samples t-tests, bivariate 

correlation analysis, and hierarchical multiple regression. Independent samples t-tests were used 

to address research questions one, two, and three, and hierarchical multiple regression was used 

to address research question four. The following sections summarize each inferential statistical 

procedure. 

Independent samples t-tests. Independent samples t-tests are utilized in order to test for 

observed statistical differences in mean values (Mertler & Vannatta, 2013; Patten, 2014). 
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Independent samples t-tests were conducted in order to examine potential differences on each 

21st Century dependent variable based on group membership in four subcategories of 

extracurricular participation. A total of sixteen independent samples t-tests were conducted, 

including: 

1. To what extent is there a difference in participants’ scores for the 21st Century skill of 

curiosity based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

2. To what extent is there a difference in participants’ scores for the 21st Century skill of 

self-centeredness based on level of involvement in: (a) sports, (b) fine arts, (c) work, 

and (d) volunteer/service learning? 

3. To what extent is there a difference in participants’ scores for the 21st Century skill of 

adaptability response based on level of involvement in: (a) sports, (b) fine arts, (c) 

work, and (d) volunteer/service learning? 

4. To what extent is there a difference in participants’ scores for the 21st Century skill of 

initiative based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

Correlations. Pearson correlation coefficients are used in research as a statistical analysis 

to discern the extent to which variables are associated with another (Hahs-Vaughn, 2017; Mertler 

& Vannatta, 2013; Patten, 2014). Correlation values range from -1.0 to +1.0 with the sign of the 

value noting the direction of the relationship. A negative correlation indicates that as one 

variable increases, the other tends to decrease; a positive correlation indicates that as one 

variables increases, the other tends to increase as well (Hahs-Vaughn, 2017). Correlation 

coefficients were calculated among each independent and dependent variable utilized in the 
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inferential statistical analyses in this study. Discussed further in chapter 4, each correlation was 

examined for multicollinearity, a necessary pre-requisite to many inferential statistical analyses 

(Hahs-Vaughn, 2017). In addition, the Bonferonni adjustment was used to determine statistical 

significance of each correlation (Mertler & Vannatta, 2013). 

Hierarchical regression. A hierarchical multiple regression analysis was conducted on 

each of the dependent variables in order to answer research question four. Multiple regression is 

an extension of simple linear regression in that more than one independent variable is used to 

attempt to predict a single, continuous, dependent variable (Hahs-Vaughn, 2017; Mertler & 

Vannatta, 2013). In addition, a hierarchical regression model was utilized, in which the 

researcher enters independent variables into the regression equation in a specific order a priori 

(Hahs-Vaughn, 2017; Mertler & Vannatta, 2013). A hierarchical regression approach is powerful 

in that the researcher can subsequently examine the extent to which an independent variable 

influences a dependent variable, over and above the influence of any independent variable 

entered in to the model previously (Mertler & Vannatta, 2014). 

In multiple regression, unstandardized regression weights are calculated which represent 

the linear slope weight of each independent variable’s predictive effect on the dependent 

variable. Unstandardized regression weights are calculated in original units and are not always 

easily interpretable; for this reason, standardized regression weights are also calculated. 

Standardized regression weights are based on standard deviation units and can be compared for 

different variables. The absolute value of the standardized regression weight indicates the 

strength of the predictive relationship from the independent variable to the dependent variable. 

Furthermore, the sign of the regression weight indicates the direction of effect and can be 
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interpreted as a positive or negative predictive effect (Hahs-Vaughn, 2017; Mertler & Vannatta, 

2014). Multiple regression equations can be summarized as follows: 

Y = β0 + β1X1 + β2X2 + … + e 

Where Y represents the dependent variable, β0 represents the constant (y-intercept), and β1, β2, 

etc. represent the standardized regression coefficients paired with each independent variable (X1, 

X2, etc.) in the model (Mertler & Vannatta, 2014). 

A goal of multiple regression is to achieve a parsimonious solution, in that each variable 

in the analysis contributes to the final regression model. Entering an infinite number of 

independent variables may result in statistically significant predictors, however, this approach is 

not parsimonious, nor statistically reasonable. Furthermore, sample size requirements are 

important and must be considered. Mertler and Vannatta (2014) state, “A recommended ratio of 

participants to independent variables of at least 15 to 1 will provide a reliable regression 

equation” (p. 167). The number of independent variables in utilized in the regression model in 

this study is 10, therefore the desired sample size is 150 or greater. The actual sample size in this 

study was n = 243, so minimum sample size requirements were met. 

Regression model blocking. As previously mentioned, in hierarchical multiple 

regression, independent variables are entered in to the regression equation in a specific, pre-

determined order. In this study, variables were entered in three separate blocks. Block one 

contained the demographic variable gender. This initial block will provide basic information on 

the extent to which this variable statistically significantly predicts 21st Century skill 

development. In addition, it was placed in block one because it will allow any effects of gender 

to be controlled for when examining subsequent blocks. Block two contains the individual 

variables for the four subcategories of extracurricular participation. Specifically, these variables 
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are: (a) sport involvement hours, (b) fine arts involvement hours, (c) work involvement hours, 

and (d) volunteer/service involvement hours. These variables were placed in this block to discern 

the extent to which participation predicts 21st Century skill development when controlling for 

gender. The final block will determine the extent to which epistemic development and the four 

mindset characteristics variables add any predictive value to the regression model while 

controlling for each of the aforementioned variables. These variables were placed into block 

three to isolate their potential effect from other variables. 

The dependent variables in the hierarchical regression analyses were the 21st Century 

skills of curiosity, adaptability, and initiative. These variables were created through the 

exploratory factor analysis procedures previously mentioned. While only three variables were 

originally hypothesized, the adaptability variable was factored into two separate adaptability 

factors: self-centeredness and adaptability response.  Separate hierarchical regressions were run 

for each of the four variables to determine the extent to which the independent variables 

statistically significantly influence each 21st Century skill. Figure 3.1 provides a visual 

representation of the hierarchical regression model utilized in this study. 
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Figure 3.1 Visual Model of Hierarchical Regression Analyses 

Delimitations 

 This study is delimited to undergraduate students enrolled in two institutions of higher 

education in a single Midwestern state at the time the survey was conducted. In addition, it is 

limited to the demographics of participants and the type of institutions (private) participants 

attend. Although the survey could be utilized to examine participants in other states, the selected 

sample was limited to a single Midwestern state.  

Limitations 

 There are several limitations to this study. Most notably, sampling for survey research 

has a number of limitations, which were previously discussed. In addition to potential sampling 

issues, the study was cross-sectional in its design, indicating it represents a single moment in 
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time and is not a longitudinal study (Vogt & Johnson, 2011; Zedeck, 2014). Participants’ 

thoughts and feelings may influence their responses at any particular moment, and the data 

subsequently gathered could be indicative of thoughts and feelings on one particular day. For this 

reason, results should be interpreted with caution (Vogt & Johnson, 2011).  

 In addition, self-report surveys as a research technique have a number of inherent biases 

and limitations (Hansen, Larson, & Dworkin, 2003). In particular, responses can be skewed due 

to social desirability bias (Duckworth, Peterson, Matthews, & Kelly, 2007), or the desire of 

participants to answer questions more positively than is accurate with the goal of looking good. 

Furthermore, Bledow and Frese (2009) suggest likert-style self-report measures may not 

accurately measure actual behaviors, but rather their perceived importance; furthermore, 

epistemic beliefs are thought to be difficult to measure using self-report instruments (DeBacker 

et al., 2008).  

Summary 

This chapter provided a detailed description of the methodology used in this study. 

Specifically, it included descriptions of the independent and dependent variables, including those 

created through the process of factor analysis. In addition, it discussed the sample and 

participants, survey instrument, data collection methods, data analysis procedures, limitations, 

and delimitations of the study. Chapter four provides the results of the study and data analysis. 
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CHAPTER 4 

RESULTS 

 The purpose of this study was to develop an understanding of the relationship between 

extracurricular involvement and an individual’s epistemic development and mindset and the 

extent to which these characteristics subsequently predict the development of the 21st Century 

skills of curiosity, adaptability, and initiative. This study was informed by Bronfenbrenner’s 

bioecological model, which is a theoretical approach to development that considers the influence 

of personal attributes, outside influences, and their systemic interactions on an individual’s 

development over time (Bronfenbrenner, 1979; 2005; Howe, 2011; Patel, 2011). The hypothesis 

in this study was that extracurricular involvement, characteristics of mindset, and epistemic 

development predict 21st Century skill development. 

This chapter provides results of the data analyses while addressing the four research 

questions identified for study. This chapter is divided into five sections. The first section 

describes data screening methods and assumptions of normality. The second section reports 

frequencies and descriptive statistics for each of the variables used in the study. The third section 

reports results of the independent samples t-tests conducted in order to answer research questions 

one through three. The fourth section presents results of correlational analyses between each of 

the independent and dependent variables. The fourth section describes the results of the 

hierarchical regression analyses conducted to answer research question four. The final section 

provides summary answers to each of the research questions.  

Data Screening and Assumptions of Normality 

 Prior to conducting any statistical analyses, data were screened for missing cases. Of the 

275 original cases, 32 had missing data and were removed, resulting in a final overall sample 
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size of 243. Further data screening was then conducted on each of the variables in order to ensure 

the data met the requirements for multivariate statistical procedures (Mertler & Vannatta, 2013). 

Specifically, each variable was checked for univariate normality by calculating skewness and 

kurtosis values, a necessary prerequisite to screening for multivariate normality (Hahs-Vaughn, 

2017; Mertler & Vannatta, 2013). Skewness refers to the degree of symmetry about the mean 

while kurtosis refers to the peakedness of a distribution; both can be examined graphically or 

numerically. Hahs-Vaughn (2017) suggests skewness values above an absolute value of 2.0 and 

kurtosis values above an absolute value of 7.0 are considered non-normal and should be cause 

for concern. Based on this recommendation, none of the variables demonstrated non-normality. 

Table 4.1 displays results of the assessment of univariate normality for each variable in this 

study.  

Table 4.1 

Assessment of Normality for Variables in the Model (n = 243) 

Variables Skew 
SE of  

Skew 
Kurtosis 

SE of 

Kurtosis 

Gender (1 = Female) -.615 .156 -1.636 .311 

Sport Involvement -.577 .156 -1.681 .311 

Sport Involvement Hours -.337 .156 -1.742 .311 

Fine Arts Involvement -.058 .156 -2.013 .311 

Fine Arts Involvement Hours .344 .156 -1.567 .311 

Work Involvement -.540 .156 -1.722 .311 

Work Involvement Hours -.181 .156 -1.766 .311 

Volunteer/Service Involvement -.293 .156 -1.930 .311 

Volunteer/Service Involvement Hours .888 .156 .262 .311 

Fixed Mindset Jealousy and Inferiority  .242 .156 .146 .311 

Growth Mindset Effort -1.103 .156 2.768 .311 

Growth Mindset Feedback -.345 .156 .801 .311 

Growth Mindset Trying New Things -.708 .156 .879 .311 

Epistemic Development -.399 .156 .095 .311 

Curiosity* -.295 .156 -.298 .311 

Self-Centeredness* .362 .156 -.010 .311 

Adaptability Response* -.681 .156 1.663 .311 

Initiative* -.131 .156 -.320 .311 
*Dependent Variables 
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Frequencies and Descriptive Statistics 

 After assessing both univariate and multivariate normality, descriptive statistics were run 

for each variable. Statistics include the minimum, maximum, mean, and standard deviation of 

each variable. Results for demographic variables in the study indicate 65% of participants were 

female and 84% of participants identified as white. Table 4.2 reports results of the descriptive 

analysis. 

Table 4.2 

Descriptive Statistics for Demographic, Independent, and Dependent Variables (n = 243) 

Variables Min Max Mean SD 

Gender (1 = female) 0 1 .65 .479 

Race/Ethnicity (1 = white) 0 1 .84 .364 

Sport Involvement (1 = yes) 0 1 .64 .482 

Sport Involvement Hoursa 0 3 1.72 1.371 

Fine Arts Involvement (1 = yes) 0 1 .51 .501 

Fine Arts Involvement Hoursa 0 3 1.17 1.240 

Work Involvement (1 = yes) 0 1 .63 .484 

Work Involvement Hoursa 0 3 1.60 1.343 

Volunteer/Service Involvement (1 = yes) 0 1 .57 .496 

Volunteer/Service Involvement Hoursa 0 3 .78 .818 

Fixed Mindset Jealousy and Inferiority 4 20 12.04 2.974 

Growth Mindset Effort 5 15 12.88 1.648 

Growth Mindset Feedback 4 10 8.16 1.139 

Growth Mindset Trying New Things 2 10 7.52 1.418 

Epistemic Development 4 19 12.17 2.503 

Curiosity 10 35 25.51 4.654 

Self-Centeredness 5 23 12.60 3.640 

Adaptability Response 3 15 11.51 1.914 

Initiative 7 35 21.60 5.967 
Scalea: 0 = 0; 1 = 1 – 4 hours; 2 = 5 – 9 hours; 3 = 10+ hours 

Independent Samples t-Tests 

 Sixteen independent samples t-tests were conducted to determine the extent to which 

there was a difference between each 21st Century skill construct based on participation in the 

four subcategories of high school extracurricular participation. The sixteen independent samples 

t-tests were: 
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1. To what extent is there a difference in participants’ scores for the 21st Century skill of 

curiosity based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

2. To what extent is there a difference in participants’ scores for the 21st Century skill of 

self-centeredness based on level of involvement in: (a) sports, (b) fine arts, (c) work, and 

(d) volunteer/service learning? 

3. To what extent is there a difference in participants’ scores for the 21st Century skill of 

adaptability response based on level of involvement in: (a) sports, (b) fine arts, (c) work, 

and (d) volunteer/service learning? 

4. To what extent is there a difference in participants’ scores for the 21st Century skill of 

initiative based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

Assumptions that should be met prior to conducting an independent samples t-test include: 

1. Normal distribution of all variables 

2. The groups being compared should be independent of one another 

3. The samples should have the same variance (Cronk, 2014) 

Skew and kurtosis values were calculated for each variable and the normality assumption was 

met; furthermore, the groups being compared were independent of each other, thus the second 

assumption was met. Lastly, in order to meet the assumption of equal variances, Levene’s test is 

conducted when running an independent samples t-test. If Levene’s test is not statistically 

significant, then equal variances among groups is assumed; if Levene’s test is statistically 

significant, then equal variances are not assumed. If equal variances are not assumed, the 

resulting t-statistic and df value is reported using unequal variances information. Results of the 
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independent samples t-tests demonstrated two of the sixteen analyses produced statistically 

significant differences. 

Fine Arts Involvement 

The independent samples t-test conducted to determine the extent to which there was a 

difference in curiosity with respect to fine arts participation was statistically significant, t(241) = 

-2.315, p = .021 (see Table 4.3). Students participating in fine arts (M = 26.18, SD  = 4.853) 

demonstrated higher levels of curiosity than those who did not participate in fine arts (M = 24.81, 

SD  = 4.345). The 95% confidence interval ranged from -2.537 to -.205 with the value of zero 

not contained in this range further supporting a statistically significant difference. 

Table 4.3 

Independent Samples t-tests – Summary of Results for Fine Arts Involvement (n = 243) 

  Participated   
Did not  

Participate 
     

Confidence 

Interval 

  n M SD   n M SD t df p Lower Upper 

Self- 

Centeredness 
125 12.42 3.460   118 12.78 3.828 .761 241 .448 -.565 1.277 

Adaptability 

Response 
125 11.56 1.802  118 11.45 2.032 -.450 241 .653 -.596 .374 

Curiosity 125 26.18 4.853  118 24.81 4.345 -2.315 241 .021* -2.537 -.205 

Initiative 125 21.50 6.084  118 21.71 5.865 .271 241 .787 -1.304 1.719 

Note: *p < .05, ** p < .01, *** p < .001 

 

Work Involvement 

 Results also indicated the independent samples t-test conducted to determine the extent to 

which there was a difference in self-centeredness with respect to work involvement was 

statistically significant t(241) = -3.032, p = .003 (see Table 4.4). Students who worked during 

their senior year of high school (M = 13.13, SD = 3.454) demonstrated higher scores on the self-

centeredness scale than those who did not work during their senior year of high school (M = 
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11.69, SD  = 3.785). The 95% confidence interval ranged from -2.379 to -.505 with the value of 

zero not contained in this range further demonstrating a statistically significant difference. 

Table 4.4 

Independent Samples t-tests – Summary of Results for Work Involvement (n = 243) 

  Participated   
Did not 

Participate 
     

Confidence 

Interval 

  n M SD   n M SD t df p Lower Upper 

Self- 

Centeredness 
153 13.13 3.454   90 11.69 3.785 -3.032 241 .003** -.2.379 -.505 

Adaptability 

Responsea 153 11.48 1.651  90 11.56 2.303 .283 143.24 .778 -.469 .626 

Curiosity 153 25.42 4.606  90 25.67 4.757 .401 241 .689 -.972 1.468 

Initiative 153 21.39 6.146  90 21.98 5.663 .746 241 .456 -.971 2.155 

Notea: *Levene's test for equality of variances was significant, t-values and df reported using unequal variances 

information 

Note: *p < .05, ** p < .01, *** p < .001 

 

Sports Involvement and Volunteer/Service Learning Involvement 

 There were no statistically significant differences in any of the 21st Century skills with 

respect to sports participation or volunteer/service learning involvement (see Table 4.5 and 4.6).  

Table 4.5 

Independent Samples t-tests – Summary of Results for Sport Involvement (n = 243) 

  Participated   
Did not 

Participate 
     

Confidence 

Interval 

  n M SD   n M SD t df p Lower Upper 

Self- 

Centeredness 
155 12.68 3.516   88 12.44 3.865 -.495 241 .621 -1.199 .718 

Adaptability 

Response 
155 11.50 1.870  88 11.51 2.000 .032 241 .975 -.496 .512 

Curiosity 155 25.71 4.469  88 25.16 4.971 -.886 241 .377 -1.775 .674 

Initiative 155 21.74 5.758  88 21.36 6.345 -.474 241 .636 -1.950 1.193 

Note: *p < .05, ** p < .01, *** p < .001 
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Table 4.6 

Independent Samples t-tests – Summary of Results for Volunteer/Service Involvement (n = 243) 

  Participated   
Did not  

Participate 
     

Confidence 

Interval 

  n M SD   n M SD t df p Lower Upper 

Self-

Centeredness 
139 12.55 3.847   104 12.66 3.361 .247 241 .805 -.815 1.048 

Adaptability 

Response 
139 11.34 2.052  104 11.73 1.697 1.587 241 .114 -.095 .880 

Curiosity 139 25.62 4.411  104 25.37 4.980 -.419 241 .676 -1.444 .937 

Initiative 139 21.97 5.890  104 21.12 6.062 -1.107 241 .269 -2.379 .667 

Note: *p < .05, ** p < .01, *** p < .001 

Correlations 

 Bivariate correlations were then calculated for each of the variables in order to meet the 

assumption of multicollinearity required for multivariate statistical procedures. Multicollinearity 

occurs when a very strong linear relationship exists among predictor variables, indicating 

variables essentially measure the same information (Hahs-Vaughn, 2017; Kline, 2016). 

Correlations can range from values of -1.0 to +1.0; numerical absolute values of around .1 or less 

are generally considered weak correlations, values of around .3 are considered moderate 

correlations, and values of approximately .5 or higher are generally considered strong 

correlations (Patten, 2014). Multicollinearity is problematic in regression procedures and leads to 

potential instability of regression coefficients (Hahs-Vaughn, 2017). 

 Pearson correlation coefficients were calculated among each of the variables utilized in 

this study. The 91 correlations were screened for multicollinearity according to the 

aforementioned guidelines. Because no correlations were deemed to be substantially strong, no 

instances of multicollinearity were noted and the assumption of multicollinearity was met. 

Furthermore, to avoid the risk of a Type I error in determining statistical significance when 

computing multiple correlations, the Bonferroni approach (Mertler & Vannatta, 2013) was used 

to determine the new level for statistical significance. The Bonferonni approach involves 
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dividing a generally accepted alpha level (.05) by the number of correlations (.05/91), which 

results in a new alpha level of .00055. In this study, correlations required a p value of .00055 or 

lower to be considered significant. Of the 91 correlations, 22 were considered statistically 

significant and are noted with an asterisk (*) in Table 4.7. Using the guidelines set forth by 

Patten (2014) for what should be considered weak, moderate, and strong correlations, of the 22 

statistically significant correlations, 20 were considered moderate and two were considered 

strong. Table 4.7 reports the bivariate correlations of the variables in this study and is followed 

by a description of each statistically significant correlation. 

Table 4.7 

Correlation Matrix - Independent and Dependent Variables (n = 243) 

 Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 

1 Gender (1 = Female) --             

2 Sport Involvement 

Hours 
-.11 --            

3 Fine Arts  

Involvement Hours 
.21 -.13 --           

4 Work Involvement 

Hours 
-.04 -.03 -.05 --          

5 Volunteer/Service 

Involvement Hours 
.16 -.16 .07 -.09 --         

6 Fixed Mindset Jealousy 

and Inferiority 
.08 .07 -.02 .03 .02 --        

7 Growth Mindset Effort .01 .02 .04 .01 .05 -.09 --       

8 Growth Mindset 

Feedback 
.19 .06 .03 .06 -.01 -.22 .29* --      

9 Growth Mindset 

Trying New Things 
-.04 -.01 .20 -.06 .02 -.21* .31* .24* --     

10 Epistemic 

Development 
.05 .19 -.11 -.08 -.05 -.01 .26* .10 -.04 --    

11 Self-Centeredness -.05 .05 -.06 .23* .06 .59* -.09 -.24* -.20 -.12 --   

12 Adaptability Response -.23* -.02 .05 -.00 -.10 -.40* .28* .50* .33* .03 -.39* --  

13 Initiative .03 .02 -.03 -.02 .04 -.29* .27* .09 .10 .13 -.18 .17 -- 

14 Curiosity -.01 .05 .19 -.05 .08 -.26* .29* .20 .35* -.12 -.17 .37* .32* 
Note: *p < .00055 Bonferonni adjustment for multiple correlations 
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High Correlations 

 Based on Patten’s (2014) recommendations regarding correlation coefficient size, two 

statistically significant correlations were considered strong. The variable of fixed mindset 

jealousy and inferiority demonstrated a moderate correlation with self-centeredness (r = .59, p < 

.00055). This strong positive relationship indicates those who demonstrated higher scores for 

fixed mindset jealousy and inferiority also tended to demonstrate more self-centeredness 

according to the self-centeredness scale. A strong correlation also existed between the variable of 

growth mindset feedback and adaptability response (r = .50, p < .00055). This strong positive 

relationship indicates those more receptive to feedback from a growth mindset perspective also 

tended to consider themselves more adaptable according to the adaptability response scale. 

Moderate Correlations  

 Based on Patten’s (2014) recommendations regarding correlation coefficient size, the 

remaining 20 statistically significant correlations were considered moderate. 

Fixed mindset jealousy and inferiority. The variable of fixed mindset jealousy and 

inferiority was statistically significant correlated with growth mindset feedback (r = -.22, p < 

.00055), growth mindset trying new things (r = -.21, p < .00055), adaptability response (r = -.40, 

p < .00055), initiative (r = -.29, p < .00055), and curiosity (r = -.26, p < .00055). Each of these 

moderate negative relationships indicates those who demonstrated more fixed mindset jealousy 

and inferiority type characteristics also tended to be less receptive to feedback, less likely to want 

to try new things, less adaptively responsive, less willing to take initiative, and less curious. 

Growth mindset effort. The variable of growth mindset effort was statistically 

significantly correlated with mindset feedback (r = .29, p < .00055), growth mindset trying new 

things (r = .31, p < .00055), epistemic development (r = .26, p < .00055), adaptability response (r 
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= .28, p < .00055), initiative (r = .27, p < .00055), and curiosity (r = .29, p < .00055). Each of 

these moderate positive relationships suggests those who demonstrated a greater willingness to 

exhibit effort through growth mindset perspective variable also tended be more receptive to 

feedback, more willing to try new things, demonstrate greater belief in omniscient authorities, be 

more adaptively responsive, more likely to take initiative, and more curious. 

Growth mindset feedback. The variable of growth mindset feedback was statistically 

significantly correlated with growth mindset trying new things (r = .24, p < .00055) and self-

centeredness (r = -.24, p < .00055). The positive relationship between growth mindset feedback 

and growth mindset trying new things suggests those who indicated they were more receptive to 

feedback also tended to be more willing to try new things from a growth mindset perspective. 

The negative relationship between growth mindset feedback and self-centeredness suggests those 

who indicated they were more receptive to feedback also tended to demonstrate lower marks on 

the self-centeredness scale. 

Growth mindset trying new things. The variable of growth mindset trying new things 

demonstrated statistically significant correlations with adaptability response (r = .33, p < .00055) 

and curiosity (r = .35, p < .00055). These moderate positive relationships suggest those who 

were more willing to try new things from a growth mindset perspective also tended to be more 

adaptively responsive and more curious. 

Curiosity. The variable of curiosity was statistically significantly correlated with 

adaptability response (r = .37, p < .00055) and initiative (r = .32, p < .00055). These moderate 

positive relationships suggest those who indicated they were more curious also tended to be more 

adaptively responsive and more willing to take initiative. 
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Self-Centeredness. The variable of self-centeredness was statistically significantly 

correlated with adaptability response (r = -.39, p < .00055). This moderate negative relationship 

indicates those who demonstrated greater levels of self-centeredness also tended to be less 

adaptively responsive. In addition, self-centeredness was also statistically significantly correlated 

with the number of work involvement hours (r = .23, p < .00055). This moderate positive 

relationship indicates participants who spent more hours working tended to exhibit more self-

centeredness characteristics.  

Adaptability response. The variable adaptability response was statistically significantly 

correlated with gender (r = -.23, p < .00055). This moderate negative relationship indicates 

males tended to be more adaptively responsive according to the adaptability response scale. 

Hierarchical Regression 

 In order to address research question four, a sequential hierarchical regression was run to 

determine the extent to which each independent variable statistically significantly predicted each 

dependent variable. Four regressions were conducted; block one contained the variable gender, 

block two contained the variables for each subcategory of extracurricular participation, and block 

3 contained the four mindset characteristics variables as well as epistemic development. 

 Gender was contained in block one and was entered first due to its role as a demographic 

characteristic and unchanging nature. The second block contained the variables for 

extracurricular participation because each was believed to potentially influence 21st Century skill 

development beyond any potential gender influences. The final block contained the four mindset 

characteristics variables and epistemic development and was entered last in order to attempt to 

measure the extent to which these variables influence 21st Century skill development beyond any 
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influence of gender or extracurricular participation. The following sections report results of each 

regression analysis for each of the dependent variables in this study. 

Curiosity 

 A sequential hierarchical regression was conducted on the dependent construct curiosity. 

Table 4.8 provides results of each block, specifically the unstandardized regression coefficients 

(β), the standard error of the unstandardized coefficients (SE β), the standardized regression 

coefficients (β), and the variance explained (R2) for each model. 

 Gender (block 1). Results for this regression analysis indicated that within the first 

block, F(1, 241) = .008, p = .929, gender (β = -.006, p = .929) was not a statistically significant 

predictor of curiosity, accounting for 0% (R2 = .000) of the variance in curiosity. 

 Extracurricular involvement (block 2). The variables for each subcategory of 

extracurricular participation were added to the sequential regression in block 2. With block 2 

added to the model, results for the regression analysis indicated that fine arts involvement (β = 

.210, p = .001) was a statistically significant predictor of curiosity F(5, 237) = 2.714, p = .021, 

accounting for 5.4% (R2 = .054) of the variance in curiosity. 

 Mindset and epistemic development (block 3). The mindset variables and epistemic 

development were added in block 3 creating the full model. Results for the regression analysis 

indicated that sports involvement (β = .121, p = .042), fine arts involvement (β = .127, p = .035), 

epistemic development (β = -.186, p = .003), fixed mindset jealousy and inferiority (β = -.195, p 

= .001), growth mindset effort (β = .230, p < .001), and growth mindset trying new things (β = 

.191, p = .003), were statistically significant predictors of curiosity F(10, 232) = 8.040, p < .001, 

accounting for 25.7% (R2 = .257) of the variance in curiosity. 
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Table 4.8 

Hierarchical Regression Coefficients for Curiosity (n = 243), R2 = .257 

 β SE β β 

Gender (block 1)    

 Constant 25.547 .503  

 Gender -.056 .626 -.006 

Extracurricular Involvement (block 2)    

 Constant 24.212 .853  

 Gender -.543 .636 -.056 

 Sport Involvement .286 .219 .084 

 Fine Arts Involvement .787 .244 .210** 

 Work Involvement -.100 .220 -.029 

 Volunteer/Service Involvement .511 .369 .090 

Mindset and Epistemic Development (block 3 – full model)   

 Constant 16.813 3.222  

 Gender .110 .587 .011 

 Sport Involvement .410 .201 .121* 

 Fine Arts Involvement .478 .225 .127* 

 Work Involvement -.128 .199 -.037 

 Volunteer/Service Involvement .399 .332 .070 

 Epistemic Development -.346 .114 -.186** 

 Fixed Mindset Jealousy and Inferiority -.305 .093 -.195** 

 Growth Mindset Effort .648 .180 .230*** 

 Growth Mindset Feedback .255 .255 .062 

 Growth Mindset Trying New Things .626 .207 .191** 

Note: R2 = .000 for block 1; .054 for block 2; .257 for block 3 – full model 

Note: *** p < .001, ** p < .01, * p < .05 

Self-Centeredness 

 A sequential hierarchical regression was conducted on the dependent construct self-

centeredness. Table 4.9 provides results of each block, specifically the unstandardized regression 

coefficients (β), the standard error of the unstandardized coefficients (SE β), the standardized 

regression coefficients (β), and the variance explained (R2) for each model. 

 Gender (block 1). Results for this regression analysis indicated that within the first 

block, F(1, 241) = .525, p = .469, gender (β = -.047, p = .469) was not a statistically significant 
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predictor of self-centeredness, accounting for less than 1% (R2 = .002) of the variance in self-

centeredness. 

 Extracurricular involvement (block 2). The variables for each subcategory of 

extracurricular participation were added to the sequential regression in block 2. With block 2 

added to the model, results for the regression analysis indicated that work involvement (β = .235, 

p < .001) was a statistically significant predictor of self-centeredness F(5, 237) = 3.388, p = .006, 

accounting for 6.7% (R2 = .067) of the variance in self-centeredness. 

 Mindset and epistemic development (block 3). The mindset variables and epistemic 

development were added in block 3 creating the full model. Results for the regression analysis 

indicated that gender (β = -.110, p = .036), work involvement (β = .214, p < .001), fixed mindset 

jealousy and inferiority (β = .553, p < .001), and growth mindset feedback (β = -.142, p = .009) 

were statistically significant predictors of self-centeredness F(10, 232) = 18.368, p < .001, 

accounting for 44.2% (R2 = .442) of the variance in self-centeredness. 

Table 4.9 

Hierarchical Regression Coefficients for Self-Centeredness (n = 243), R2 = .442 

 β SE β β 

Gender (block 1)    

 Constant 12.826 .393  

 Gender -.354 .489 -.047 

Extracurricular Involvement (block 2)    

 Constant 11.256 .663  

 Gender -.283 .494 -.037 

 Sport Involvement .170 .171 .064 

 Fine Arts Involvement -.109 .190 -.037 

 Work Involvement .637 .171 .235*** 

 Volunteer/Service Involvement .437 .287 .098 

Mindset and Epistemic Development (block 3 – full model)   

 Constant 8.876 2.185  

 Gender -.838 .398 -.110* 
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Table 4.9 (Continued) 

Hierarchical Regression Coefficients for Self-Centeredness (n = 243), R2 = .442 

 β SE β β 

Mindset and Epistemic Development (block 3 – full model)   

 Sport Involvement .110 .136 .042 

 Fine Arts Involvement -.039 .153 -.013 

 Work Involvement .581 .135 .214*** 

 Volunteer/Service Involvement .370 .225 .083 

 Epistemic Development -.141 .077 -.097 

 Fixed Mindset Jealousy and Inferiority .676 .063 .553*** 

 Growth Mindset Effort .096 .122 .044 

 Growth Mindset Feedback -.452 .173 -.142** 

 Growth Mindset Trying New Things -.143 .140 .056 

Note: R2 = .002 for block 1; .067 for block 2; .442 for block 3 – full model 

Note: *** p < .001, ** p < .01, * p < .05 

Adaptability Response 

 A sequential hierarchical regression was conducted on the dependent construct 

adaptability response. Table 4.10 provides results of each block, specifically the unstandardized 

regression coefficients (β), the standard error of the unstandardized coefficients (SE β), the 

standardized regression coefficients (β), and the variance explained (R2) for each model. 

 Gender (block 1). Results for this regression analysis indicated that within the first 

block, F(1, 241) = 13.694, p < .001, gender (β = -.232, p < .001) was a statistically significant 

predictor of adaptability response, accounting for 5.4% (R2 = .054) of the variance in adaptability 

response. 

 Extracurricular involvement (block 2). The variables for each subcategory of 

extracurricular participation were added to the sequential regression in block 2. With block 2 

added to the model, results for the regression analysis indicated that gender (β = -.247, p < .001) 
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was a statistically significant predictor of adaptability response F(5, 237) = 3.562, p = .004, 

accounting for 7% (R2 = .070) of the variance in adaptability response. 

 Mindset and epistemic development (block 3). The mindset variables and epistemic 

development were added in block 3 creating the full model. Results for the regression analysis 

indicated that gender (β = -.136, p = .013), fixed mindset jealousy and inferiority (β = -.270, p < 

.001), growth mindset effort (β = .121, p = .037), growth mindset feedback (β = .347, p < .001), 

and growth mindset trying new things (β = .140, p = .014), were statistically significant 

predictors of adaptability response F(10, 232) = 15.573, p < .001, accounting for 40.2% (R2 = 

.402) of the variance in adaptability response. 

Table 4.10 

Hierarchical Regression Coefficients for Adaptability Response (n = 243), R2 = .402 

 β SE β β 

Gender (block 1)    

 Constant 12.105 .201  

 Gender -.926 .250 -.232*** 

Extracurricular Involvement (block 2)    

 Constant 12.258 .348  

 Gender -.987 .260 -.247*** 

 Sport Involvement -.070 .090 -.050 

 Fine Arts Involvement .148 .100 .096 

 Work Involvement -.020 .090 -.014 

 Volunteer/Service Involvement -.171 .150 -.073 

Mindset and Epistemic Development (block 3 – full model)   

 Constant 6.432 1.190  

 Gender -.543 .217 -.136* 

 Sport Involvement -.065 .074 -.047 

 Fine Arts Involvement .035 .083 .023 

 Work Involvement -.034 .074 -.024 

 Volunteer/Service Involvement -.201 .122 -.086 

 Epistemic Development -.015 .042 -.019 

 Fixed Mindset Jealousy and Inferiority -.174 .034 -.270*** 

 Growth Mindset Effort .140 .067 .121* 



 98

Table 4.10 (Continued) 

Hierarchical Regression Coefficients for Adaptability Response (n = 243), R2 = .402 

 β SE β β 

Mindset and Epistemic Development (block 3 – full model)   

 Growth Mindset Feedback .583 .094 .347*** 

 Growth Mindset Trying New Things .189 .076 .140* 

Note: R2 = .054 for block 1; .070 for block 2; .402 for block 3 – full model 

Note: *** p < .001, ** p < .01, * p < .05 

Initiative 

 A sequential hierarchical regression was conducted on the dependent construct initiative. 

Table 4.11 provides results of each block, specifically the unstandardized regression coefficients 

(β), the standard error of the unstandardized coefficients (SE β), the standardized regression 

coefficients (β), and the variance explained (R2) for each model. 

 Gender (block 1). Results for this regression analysis indicated that within the first 

block, F(1, 241) = .223, p = .637, gender (β = .030, p = .637) was not a statistically significant 

predictor of initiative, accounting for less than 1% (R2 = .001) of the variance in initiative. 

 Extracurricular involvement (block 2). The variables for each subcategory of 

extracurricular participation were added to the sequential regression in block 2. With block 2 

added to the model, results for the regression analysis indicated that none of the variables were 

statistically significant predictors of initiative F(5, 237) = .225, p = .951, accounting for less than 

1% (R2 = .005) of the variance in initiative. 

 Mindset and epistemic development (block 3). The mindset variables and epistemic 

development were added in block 3 creating the full model. Results for the regression analysis 

indicated that fixed mindset jealousy and inferiority (β = -.282, p < .001) and growth mindset 

effort (β = .240, p = .001) were statistically significant predictors of initiative F(10, 232) = 4.169, 

p < .001, accounting for 15.2% (R2 = .152) of the variance in initiative. 
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Table 4.11 

Hierarchical Regression Coefficients for Initiative (n = 243), R2 = .152 

 β SE β β 

Gender (block 1)    

 Constant 21.360 .644  

 Gender .378 .802 .030 

Extracurricular Involvement (block 2)    

 Constant 21.145 1.122  

 Gender .424 .837 .034 

 Sport Involvement .130 .289 .030 

 Fine Arts Involvement -.169 .321 -.035 

 Work Involvement -.051 .290 -.012 

 Volunteer/Service Involvement .311 .485 .043 

Mindset and Epistemic Development (block 3 – full model)   

 Constant 17.132 4.413  

 Gender .552 .805 .044 

 Sport Involvement .158 .275 .036 

 Fine Arts Involvement -.193 .309 -.040 

 Work Involvement -.003 .273 -.001 

 Volunteer/Service Involvement .297 .454 .041 

 Epistemic Development .135 .156 .057 

 Fixed Mindset Jealousy and Inferiority -.566 .127 -.282*** 

 Growth Mindset Effort .867 .247 .240** 

 Growth Mindset Feedback -.215 .349 -.041 

 Growth Mindset Trying New Things -.054 .283 -.013 

Note: R2 = .001 for block 1; .005 for block 2; .152 for block 3 – full model 

Note: *** p < .001, ** p < .01, * p < .05 

Summary Answers to Research Questions 

This section summarizes answers to the research questions in this study using results of 

the statistical analyses presented in this chapter. 

Research Question 1 – Differences in Curiosity 

To what extent is there a difference in participants’ scores for the 21st Century skill of 

curiosity based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 
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One statistically significant difference was found with respect to curiosity and 

extracurricular participation. Those who participated in fine arts during their senior year of high 

school reported higher levels of curiosity than those who did not participate in fine arts. No 

statistically significant differences in curiosity were found for sport involvement, work 

involvement, or volunteer/service learning involvement. 

Research Question 2 – Differences in Adaptability 

To what extent is there a difference in participants’ scores for the 21st Century skill of 

adaptability based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

One statistically significant difference was found with respect to adaptability and 

extracurricular participation. Those who worked during their senior year of high school reported 

statistically significantly higher levels of self-centeredness than those who did not work during 

their senior year of high school. No statistically significant differences in self-centeredness were 

found for sport involvement, fine arts involvement, or volunteer/service learning involvement. 

Furthermore, no statistically significant differences in adaptability response were found for any 

of the extracurricular participation subcategories. 

Research Question 3 – Differences in Initiative 

To what extent is there a difference in participants’ scores for the 21st Century skill of 

initiative based on level of involvement in: (a) sports, (b) fine arts, (c) work, and (d) 

volunteer/service learning? 

No statistically significant differences were found for initiative between those who did 

participate in the four subcategories of extracurricular involvement and those who did not. 

Participants reported similar levels of initiative across all groups. 
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Research Question 4 – Predicting 21st Century Skills 

To what extent does gender, extracurricular participation, characteristics of mindset, and 

epistemic development statistically significantly predict the 21st Century skills of: (a) curiosity, 

(b) adaptability, and (c) initiative? 

Curiosity. Results for the hierarchical regression analysis for the dependent variable of 

curiosity indicated that block two and block three contained variables that statistically 

significantly predicted curiosity. In the second block, hours spent in fine arts was the only 

significant predictor, with a greater number of hours spent in fine arts predicting higher levels of 

curiosity. In the full model, hours spent in sports, hours spent in fine arts, growth mindset effort, 

and growth mindset trying new things were all statistically significant predictors, with higher 

levels of each variable predicting higher levels of curiosity. In addition to these positive 

predictors, epistemic development and fixed mindset jealousy and inferiority also statistically 

significantly predicted curiosity in the full model, with greater belief in omniscient authorities 

(epistemic development) and more fixed mindset jealousy and inferiority characteristics both 

predicting lower levels of curiosity. 

Self-Centeredness. Results for the hierarchical regression analysis for the dependent 

variable of self-centeredness indicated that variables in block two and block three statistically 

significantly predicted self-centeredness. In block two, hours spent working was the only 

statistically significant predictor of self-centeredness, with more hours spent working predicting 

more self-centeredness. In the full model, gender and growth mindset feedback were found to be 

statistically significant predictors of self-centeredness with males demonstrating more self-

centeredness characteristics. Furthermore, a greater willingness to accept feedback within a 

growth mindset framework also statistically significantly predicted lower levels of self-
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centeredness. In addition to these negative predictors, hours spent working and fixed mindset 

jealousy and inferiority both predicted self-centeredness, with more hours spent working and 

greater levels of fixed mindset jealousy and inferiority characteristics both predicting higher 

levels of self-centeredness. 

Adaptability response. Results for the hierarchical regression analysis for the dependent 

variable of adaptability response indicated that all three blocks contained variables that 

statistically significantly predicted adaptability response. In block one, gender was a statistically 

significant predictor of adaptability response with males demonstrating higher adaptability 

responsive characteristics. In block two, gender remained the only statistically significant 

predictor, with males again demonstrating higher adaptability responsive characteristics. In the 

full model, gender was a statistically significant predictor with males demonstrating higher levels 

of adaptability response. In addition to gender, growth mindset feedback statistically 

significantly predicted adaptability response, with a greater willingness to accept feedback from 

a growth mindset perspective statistically significantly predicting higher levels of adaptability 

responsive characteristics. Lastly, fixed mindset jealousy and inferiority also predicted 

adaptability response, with more fixed mindset jealousy and inferiority characteristics predicting 

lower levels of adaptability response. 

Initiative. Results for the hierarchical regression analysis for the dependent variable of 

initiative indicated that no variables in block one or block two statistically significantly predicted 

initiative. In the full model, growth mindset effort was found to be a statistically significant 

predictor, with higher willingness to put forth effort predicting higher levels of initiative. In 

addition, fixed mindset jealousy and inferiority was a statistically significant predictor in the full 
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model, with more fixed mindset jealousy and inferiority characteristics successfully predicting 

lower levels of initiative. 

Summary 

 This chapter provided results of the data analysis methods presented in chapter 3. The 

assumptions of normality for inferential statistics were met, and descriptive statistics of each 

variable used in the study were provided. 22 of the 91 bivariate correlations were deemed 

statistically significant utilizing the Bonferonni adjustment. Sixteen independent samples t-tests 

were conducted to attempt to discern differences in 21st Century skills based on extracurricular 

participation. Results of each hierarchical regression analysis were presented. In general, results 

suggest that while extracurricular participation can influence 21st Century skill development in 

certain specific instances, overarching differences with respect to extracurricular participation 

appear to be minimal. In addition, results suggest characteristics of mindset are much stronger 

predictors of 21st Century skills than extracurricular participation. Chapter 5 presents a 

discussion of results as well as recommendations for future research. 
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CHAPTER 5 

DISCUSSION, CONCLUSION, AND IMPLICATIONS 

“The preparation that mattered most…was less about technical skills and knowledge than about 

learning how to think” 

-Wagner (2014) 

 

This chapter provides a discussion of the results presented in chapter 4, informed by the 

current literature and theoretical framework of the study. The chapter begins with a summary of 

the study, followed by a discussion of the results as they align with the various systems of the 

Bronfenbrenner’s (1979; 2005) bioecological theory of development presented in chapter 1. 

Following this discussion, implications and recommendations for practice as well as 

recommendations for future research are discussed. 

Summary of the Study 

 Chapter 1 provided an overview of the problem regarding the lack of preparedness and 

lack of 21st Century skills proficiency among graduates and job-seekers. The purpose of the 

study was introduced and its research questions were presented. The significance of the study 

was established and Bronfenbrenner’s (1979; 2005) bioecological theory of development was 

introduced as the conceptual framework for the study. The first chapter concluded with 

definitions of key terms. 

 Chapter 2 presented an overview of the literature relevant to the study. The history of 21st 

Century skills was presented, along with more modern 21st Century skills frameworks. Following 

this introduction, the intersection of these modern frameworks was discussed, and aided in 

identifying specific 21st Century skills considered by many to be particularly relevant for long-

term success. Background information was provided regarding components of the macrosystem, 
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microsystem, and individual microsystem applicable to the study, establishing the connection 

between Bronfenbrenner’s bioecological theory of development as the conceptual framework 

and the specific variables under study. 

 Chapter 3 reviewed the methodology utilized in the study, beginning with the research 

design, philosophical approach, and specific methodological approach. Information regarding the 

sample, participants, sample size, and data collection methods was discussed, followed by an 

introduction of each specific variable and how it was measured. This included information and 

results for each factored construct. Finally, chapter 3 concluded with a presentation of the data 

analysis procedures and delimitations and limitations of the study. 

 Chapter 4 presented results of the data analyses. This included procedures relating to pre-

screening and assumptions of normality for both univariate and multivariate statistical analyses. 

Frequencies and descriptive statistics were then presented, as well as results of the independent 

samples t-tests used to answer research questions one through three. Bivariate correlations for 

each variable used in the study were presented, which described relationships between variables 

and aided in meeting the assumption of multicollinearity. Results of the hierarchical regression 

analyses used to answer research question four were then presented. Chapter four concluded with 

summary answers to each research question. 

 The following sections of this chapter present a discussion of results as they relate to the 

variables in this study. Implications for the field of education are presented, followed by 

potential future avenues of research and concluding thoughts. 

Discussion of the Results 

 The importance of 21st Century skill development cannot be overstated. As the workplace 

continues to evolve and advance, college and career success cannot and will not depend 
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exclusively on academic achievement. Experts agree on the importance of 21st Century skills and 

continue to emphasize their relevance (Ferrari et al., 2008; Lai & Viering, 2012; Larson & 

Miller, 2011; National Research Council, 2012a; Partnership for 21st Century Learning, n.d.; 

Rotherham & Willingham, 2010; Soland et al., 2013; Suto, 2013; The Conference Board et al., 

2006; Wagner, 2014; Woods-Groves, 2015). The idea that skills that fall in the general category 

of “21st Century” are important is not a concept unique to recent years, yet employers continue to 

report student deficiencies in this area (Griffin & Care, 2015b; Marzano & Heflebower, 2012; 

The Conference Board, et al., 2006; Wagner, 2014). 

Because it remains essential that individuals develop these skills, it is important to 

continue to explore potential avenues for 21st Century skill development (Griffin & Care, 2015a; 

Lai & Viering, 2012; Lowther et al., 2012; Silva, 2009; Woods-Groves, 2015). Educators at all 

levels are making efforts to teach 21st Century skills alongside academic content (Common Core 

State Standards Initiative, n.d.; Partnership for 21st Century Learning, n.d.; Lai & Viering, 2012). 

While these efforts have potential, it is also important to consider additional avenues for 21st 

Century skill development. Specifically, extracurricular activity participation is often seen as a 

vehicle through which various life skills can be cultivated (Farb & Matjasko, 2012; Knifsend & 

Graham, 2012; Metsäpelto & Pulkkinen, 2012; Naylor & Yeager, 2013; Toomey & Russell, 

2013). In addition, mindset and epistemic development are characteristics frequently thought of 

as important potential influencers of knowledge acquisition and skill development (Blackwell et 

al., 2007; Dweck, 2012; Dweck et al., 1995; Dweck & Leggett, 1988; Hofer, 2001; 2002; 

Olafson et al., 2010; Ordoñez et al., 2009; Schraw et al., 2002; Schommer, 1990). 

While the aforementioned factors have widespread support as important factors in life 

skill development, little quantitative research has been conducted on the extent to whether 
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specific 21st Century skills can be taught or promoted through non-academic formats such as 

extracurricular participation. The goal of this study was to examine the extent to which 

extracurricular participation, mindset, and epistemic development influence the 21st Century 

skills of curiosity, adaptability, and initiative. Results suggest a number of different factors 

influence 21st Century skill development. The following sections contain a discussion of the 

results of this study as they pertain to relevant variables while specifically detailing statistically 

significant predictors of curiosity, adaptability, and initiative. 

Macrosystem of Gender 

 Gender was examined as a macrosystem variable in this study. Results of this study 

indicate gender was a statistically significant predictor for the 21st Century skill of adaptability. 

In this study, adaptability was factored into two separate constructs, Self-Centeredness and 

Adaptability Response. In both cases, gender was a significant predictor, with males being more 

likely to demonstrate both self-centeredness and adaptability response characteristics 

(conceptualized as an ability to adaptively respond to various situations).  

These findings both contradict and support results of certain studies on gender and 

adaptability. O’Connell et al.’s (2008) study on personal adaptability and the workplace found 

that while gender was not significantly correlated with adaptability, gender did significantly 

predict adaptability in a hierarchical regression analysis when controlling for other demographic 

factors. In this case, females demonstrated greater adaptability in the workplace (O’Connell et al. 

2008). Martin et al. (2013) studied predictors of adaptability and how adaptability may predict 

academic and non-academic outcomes. While gender was not significantly correlated with 

adaptability, one result particularly relevant to this study found that gender moderated the 

predictive relationship of growth-mindset effort related beliefs on adaptability. Specifically, 
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males demonstrated a significantly stronger path suggesting effort related interventions have the 

potential to predict adaptability to larger extent in male students (Martin et al., 2013, p. 742). The 

results of this study begin to help clarify the conflicting relationship between gender and 

adaptability seen in previous studies; however, future research ought to continue to explore 

gender influences on adaptability while explicitly investigating why certain studies suggest 

gender differences and others do not. 

The fact that this study did not find gender differences related to curiosity or initiative 

supports previous research suggesting limited differences between genders with respect to these 

skills. Specifically, in working to study intellectual curiosity, Powell et al. (2016) found no 

significant differences between gender on an epistemic curiosity scale. Furthermore, Peterson 

and Seligman (2004) suggest gender differences do not exist in either general or specific 

curiosity. In regard to initiative, Hong et al. (2016) failed to find a significant correlation 

between gender and initiative, despite indicating previous research suggests a link exists (Hong 

et al., 2016). The relationship between gender and various 21st Century skills is clearly 

complicated and has the potential to produce conflicting results; future research in this area is 

needed to study these relationships more explicitly and aid in clarifying the extent to which 

gender may have an impact in 21st Century skill development. 

Microsystems 

Extracurricular involvement was examined as the overarching microsystem in this study. 

Specifically, four different types of extracurricular participation were studied: (a) sport 

involvement, (b) fine arts involvement, (c) work involvement, and (d) volunteer/service learning 

involvement. The following sections present a discussion of results relating to each microsystem. 
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 Sport involvement. Sport involvement was found to be a positive predictor for the 21st 

Century skill of curiosity, suggesting that a greater number of hours spent in sports activities 

predicts higher levels of curiosity. Research on the benefits of adolescent sport involvement is 

robust, and participation in this type of extracurricular activity has been associated with a 

number of outcomes, both positive and negative. Specifically, sport participation has been 

associated with positive academic outcomes such as higher GPAs (Fox et al., 2010), academic 

adjustment for 11th grade students (Fredricks & Eccles, 2006), academic competence beliefs (Im 

et al., 2016), educational status in later years (Fredricks & Eccles, 2006), and college, economic, 

and job-related outcomes (Videon, 2002). Furthermore, non-academic outcomes have been 

shown to be associated with sport participation, including a reduction in suicidal behavior 

(Taliaferro et al., 2008), an increase in school belonging (Toomey & Russell, 2013), lower 

anxiety levels and lower depressive behaviors (Fauth, et al., 2007) and positive psychological 

adjustment (Fredricks & Eccles, 2006). In addition to positive outcomes, previous research has 

also established a link between sport participation and certain negative traits and behaviors such 

as higher stress levels (Larson et al., 2006), current and future alcohol use (Farb & Matjasko, 

2012; Feldman & Matjasko, 2005), illegal substance use and higher levels of sexual activity 

(Farb & Matjasko, 2012), and other antisocial or deviant behaviors (Hartmann & Massoglia, 

2007). Despite the wide-ranging research on sport participation and various academic and non-

academic outcomes, little to no research has been previously conducted on the influence of sport 

involvement on 21st Century skill development; therefore, the findings of this study are unique. It 

appears a greater amount of time spent in sports activities helps develop increased levels of 

curiosity. Whether this includes curiosity about other sports, activities, life events, opportunities, 
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or experiences individuals could engage in remains to be seen; therefore, more specific detail 

regarding how sport involvement promotes this characteristic is needed.  

Other results of this study suggest level of sport involvement does not influence the 21st 

Century skill development of initiative or adaptability to a considerable extent. Results of the 

independent samples t-tests suggested no differences on curiosity, adaptability, or initiative 

based on whether participants played sports during their senior year of high school or not, and 

level of sports involvement was not a statistically significant predictor in the adaptability or 

initiative hierarchical regression analyses. These non-statistically significant results contradict a 

previous study by Larson et al. (2006) suggesting sport involvement promotes initiative. Larson 

et al. (2006) conceptualizes initiative as skills relating to goal setting, persistence, problem 

solving, teamwork, and learning to organize and manage effort and suggests sports as a possible 

avenue for developing these skills. Results of their study indicate those who participated in 

sports reported statistically significantly higher rates of initiative when compared with overall 

averages for organized activities (Larson et al., 2006). Future research should continue to 

examine sports participation and 21st Century skill development in an attempt to clarify these 

relationships. 

 Fine arts involvement. Fine arts involvement was found to statistically significantly 

predict curiosity, with more hours spent in fine arts activities predicting higher levels of 

curiosity. Furthermore, results of the independent samples t-tests found statistically significant 

different levels of curiosity between students who participated in fine arts during their senior 

year of high school and those who did not participate. These findings suggest fine arts 

participation influences curiosity in multiple ways. While research on the fine arts remains 

limited as it relates to 21st Century skill development, participation in this activity has previously 
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been associated with largely positive outcomes. Specifically, fine arts involvement has been 

associated with literacy skills (Respress & Lutfi, 2006), grades, and a decrease in depressive 

symptoms (Denault et al., 2009). Furthermore, and particularly relevant for this study, Denault et 

al. (2009) and Larson et al. (2006) have found fine arts participation to be related to initiative. 

Results of this study do not support the statistically significant relationship between fine 

arts participation and initiative suggested by Denault et al. (2009) and Larson et al. (2006). 

However, results of this study can be said to support aforementioned findings promoting fine arts 

involvement as a vehicle for positive personal development, most notably in the 21st Century 

skill area of curiosity. Fine arts participation’s relationship to 21st Century skill development is 

an under-researched area. The results of this study ought to provide a basis for future work, 

particularly additional research on the influence of fine arts on the 21st Century skill of curiosity. 

Additionally, further research should explore the conflicting results of this study and previous 

research exploring the relationship of fine arts participation and initiative. 

 Work involvement. Results of this study suggest work involvement influences 21st 

Century skill development as it relates to adaptability. Specifically, a larger number of hours 

spent working predicted greater levels of the self-centeredness construct. Furthermore, 

statistically significant differences were found between students who worked during their senior 

year of high school and students who did not, with students who worked demonstrating more 

self-centeredness characteristics.  

Despite not being traditionally considered an extracurricular activity, work involvement 

was examined through the lens of participation to measure the extent to which work involvement 

influences 21st Century skill development. Because curiosity, adaptability, and initiative were 

targeted as 21st Century skills necessary for college and career success, it was hypothesized that 
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work involvement could potentially influence the development of these skills. It has been 

suggested work involvement provides unique opportunities for individuals to engage with others 

and develop skills necessary for success (Cunnien et al., 2009), yet previous literature on student 

work involvement suggests associations between working and various outcomes are largely 

negative (Bachman et al., 2013; Staff et al., 2010; Svanum & Bigatti, 2006; Zimmer-Gembeck & 

Mortimer, 2006). The findings of this study indicate that work involvement tends to have an 

adverse effect on desirable adaptability characteristics. This result substantiates the 

aforementioned findings regarding negative outcomes while specifically adding self-

centeredness to the list of undesirable effects associated with work involvement. 

 Volunteer/service learning involvement. Volunteer/service learning involvement was 

not found to predict 21st Century skill development in any of the hierarchical regression analyses. 

Furthermore, results of each independent samples t-test found no statistically significant 

differences on any of the 21st Century skills examined in this study between those who 

participated in volunteer/service learning activities and those who did not. Volunteer/service 

learning activities are typically seen as beneficial opportunities for students and have been 

associated with positive outcomes such as mental health, physical health, and the likelihood of 

obtaining a college degree (Wilson, 2012). Furthermore, Gimenez-Nadal and Molina (2015) 

found volunteering positively influenced the happiness of workers, and service learning has been 

said to influence social and personal attributes (Furco & Root, 2010) and can promote teamwork 

and positive relationships among high school students (Larson et al., (2006). Chesbrough (2011) 

suggests that in recent years, a renewed emphasis has been placed on the importance of 

volunteering and service learning opportunities, particularly at the collegiate level. Chesbrough 

(2011) further indicates volunteering among college students appears to be increasing and that 
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recent research suggests volunteerism rates for college students approximately reflects the 

volunteerism rates of adults at 26% (p. 688). However, in Chesbrough’s (2011) study of college 

students, 83% of participants had engaged in service opportunities within the past year; this 

finding suggests rates of volunteer/service learning participation can vary widely. 

As previously mentioned, the positive effect of volunteer/service learning activities on 

personal development has support in the literature, particularly at the post-secondary level. 

However, little research has previously examined the influence of volunteer/service learning 

opportunities on the specific 21st Century skills examined in this study. Furthermore, this study 

examined the extent to which volunteer/service learning involvement specific to the high school 

level may influence these skills. Despite the aforementioned general consensus that these 

activities promote positive development, results of this study suggest the amount of time spent in 

volunteer/service learning activities at the high school level does not statistically significantly 

influence curiosity, adaptability, or initiative in a notable fashion. 

Individual Microsystems 

 This study examined two individual microsystems: (a) epistemic development and (b) 

mindset, with epistemic development representing an individual’s belief in omniscient authority. 

The variable of mindset was factored into four separate construct variables, each representing a 

characteristic of mindset. These factors include: (a) fixed mindset jealousy and inferiority, (b) 

growth mindset effort, (c) growth mindset feedback, and (d) growth mindset trying new things. 

Results pertaining to each individual microsystem are discussed in the following sections. 

 Epistemic development. The variable of epistemic development was found to negatively 

predict levels of curiosity. It is important to note that omniscient authority is measured from a 

naïve perspective indicating that one’s belief in omniscient authority suggests less agency in 
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one’s ability to construct knowledge. The finding from this study suggests those who take a 

stronger belief in omniscient authorities can be predicted to have lower levels of curiosity. A 

greater belief in omniscient authorities generally refers to the belief that knowledge is held by 

powerful individuals and can only be accessed through them (Bendixen et al., 1998; Schomer, 

1990; Schraw et al., 2002). Curiosity is generally portrayed as a characteristic that promotes the 

seeking of knowledge, continuous learning, problem solving, and the attempt to resolve 

uncertainty (Arnone et al., 2011; Mussel, 2013; Peterson & Seligman, 2004). Hofer (2001) has 

previously suggested epistemic beliefs have the potential to influence learning in a variety of 

settings, and the results of this study support this assertion as it relates to curiosity specifically. 

Little to no previous research has examined the relationship of epistemic development 

and 21st Century skills, thus this study sheds new light in this area. Based on the aforementioned 

characterization of belief in omniscient authority, individuals holding a greater belief in 

omniscient authorities may traditionally be considered less likely to seek out information on their 

own or engage in continuous learning experiences. If one believes individuals in positions of 

power hold the key to knowledge and knowledge construction, it would seem futile to take a 

curious perspective towards the world; results of this study support this conceptualization. 

Curiosity has been shown to be important for the workplace (Mussel, 2013; Wagner, 2014) and 

has been associated with positive outcomes and other developmental traits (Peterson & 

Seligman, 2004; Powell et al., 2016). It appears epistemic development is a potential tool 

through which curiosity can be fostered, yet it is essential to note the inverse predictive 

relationship of these variables. If one hopes to develop the 21st Century skill of curiosity, a 

greater belief in omniscient authorities may hinder development of this skill. 
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 Mindset characteristics. The following sections summarize the mindset characteristics 

variables used in this study and the extent to which each statistically significantly influences 21st 

Century skill development. Previous research on mindset has established its substance as an 

essential characteristic for positive development in a variety of domains such as goal setting 

(Dweck & Leggett, 1988), academic achievement (Blackwell et al., 2007), grades (Job et al, 

2015), motivation to exercise (Biddle et al., 2003; Kasimatis et al., 1996), race relations (Dweck, 

2012), social situations such as victimization and bullying (Yeager et al., 2013), general lifestyle 

self-regulation (Job et al., 2015), and resilience (Yeager & Dweck, 2012). The findings of this 

study strongly support this previous work and establishes mindset as an important predictor of 

21st Century skill development. 

 Fixed mindset jealousy and inferiority. The variable of fixed mindset jealousy and 

inferiority was found to statistically significantly predict each of the 21st Century skills examined 

in this study. Specifically, higher levels of fixed mindset jealousy and inferiority characteristics 

subsequently predicted lower levels of curiosity, adaptability response, and initiative. In addition, 

higher levels of fixed mindset jealousy and inferiority characteristics also predicted higher levels 

of the self-centeredness construct. 

In this study, fixed mindset jealousy and inferiority refers to the extent to which 

individuals respond adversely to the success of others. Specifically, characteristics of this 

variable include traits like competitiveness, jealousy, and frustration, as opposed to personal 

improvement. These characteristics are key components of a fixed mindset, with individuals in 

this frame of mind typically setting performance goals instead of learning-based goals (Dweck & 

Leggett, 1988; Mueller & Dweck, 1998; Hong et al., 1999) and often focusing on peer-

comparison and outperforming others rather than personal improvement (Burnette et al., 2013; Li 
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et al., 2006). Results of this study appear to strongly support this conceptualization and suggest 

that a fixed mindset as it relates to others’ success statistically significantly predicts lower levels 

of 21st Century skill development. The fact that fixed mindset jealousy and inferiority 

significantly predicted every dependent variable in this study in an inverse fashion emphasizes 

its essential role in skill development. 

 Growth mindset effort. Growth mindset effort was found to be a predictive variable for 

curiosity and initiative. Results indicate participants who emphasize the importance of effort 

from a growth mindset perspective can also be predicted to have higher levels of the 21st Century 

skills of curiosity and initiative. Effort is an essential characteristic of growth mindset (Dweck, 

2006) and it has important implications for skill development. If an individual believes effort 

impacts their performance and that skills can be improved, they are more willing to try difficult 

tasks, invest more time, and try new strategies to improve (Dweck & Leggett, 1988; Hong et al., 

1999; Mueller & Dweck, 1998). Results of this study confirm previous research in this area 

while indicating effort positively influences curiosity and initiative specifically. Individuals are 

more likely to be curious about new strategies and approaches and are more likely to take 

initiative to complete tasks when they hold the belief that effort is an essential component of 

success. 

 Growth mindset feedback. The variable growth mindset feedback was found to 

statistically significantly predict both adaptability constructs in this study. Specifically, a higher 

willingness to engage with feedback from a growth mindset perspective statistically significantly 

predicted lower levels of the self-centeredness construct, while also predicting higher levels of 

the adaptability response construct. These findings suggest whether an individual is willing or 
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able to positively accept feedback within a framework of a growth mindset has important 

repercussions for how self-centered and adaptive that individual may behave. 

 Being able to respond to feedback and criticism appropriately is an essential skill for 

success in nearly every aspect of life. Previous mindset research has established the importance 

of mindset on how individuals respond to criticism and negative feedback; those with more of a 

growth mindset tend to respond positively and look for ways to improve, while those with a 

fixed mindset tend to respond poorly (Hong et al., 1999; Kamins & Dweck, 1999; Mueller & 

Dweck, 1998; Nussbaum & Dweck, 2008). In other words, it has been suggested individuals who 

take a growth mindset view of feedback have the potential to appropriately respond and adapt to 

criticism. Results of this study directly support these previous findings as individuals with a 

greater belief in the importance of feedback for growth were statistically significantly predicted 

to demonstrate more adaptability characteristics.  

 Growth mindset trying new things. Results of this study indicated the variable growth 

mindset trying new things was a statistically significant predictor of curiosity. This finding 

suggests those with a greater willingness to try new things within a growth mindset framework 

were also predicted to have higher levels of curiosity. Trying new things within a growth mindset 

framework is closely aligned to the aforementioned mindset characteristics. As previously 

discussed, when individuals encounter adversity and receive negative feedback or criticism, 

when they believe effort is important, and how they perceive others’ success strongly influences 

subsequent learning strategies and approaches (Blackwell et al., 2007; Dweck, 2006; 2012; 

Dweck & Leggett, 1988; Yeager & Dweck, 2012). Specifically, individuals with a growth 

mindset have been found to be willing to invest more time, explore new strategies, and work 

harder than those with a fixed mindset. In other words, they look for and utilize different 
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approaches in pursuit of success. In this study, the variable growth mindset trying new things 

measured the extent to which participants like to engage in new or novel activities without the 

assurance of success. Results of this study suggest a greater willingness to participate in 

activities such as these predicted higher levels of curiosity. If one is generally willing to try new 

things it follows that one would likely also be curious about other activities; it appears an 

inclination to engage in new and novel endeavors helps subsequently predict one’s curiosity 

about the larger world. 

Implications and Recommendations for Practice 

 The results of this study suggest relationships exist among extracurricular participation, 

epistemic development, mindset, and 21st Century skills. These findings have important 

implications for the field of education and have the potential to influence students at both the 

individual and systemic level while increasing knowledge of how all stakeholders can support 

positive developmental outcomes. The following sections describe implications and specific 

recommendations for students and educational leaders based on results of this study. 

Implications for Students 

Students must be aware of the potential influences that extracurricular participation can 

have on personal development. Results of this study suggest the specific type of extracurricular 

participation an individual engages in has the potential to influence traits and perspectives in 

different ways. For example, participating in fine arts or sports activities appears to have some 

subsequent influence on levels of curiosity, while spending substantial time working appears to 

adversely affect adaptability skills. Furthermore, volunteering and service learning activities 

appear to have minimal or no influence on levels of curiosity, adaptability, or initiative. While 

these results are specific to this study, students must be able to recognize the different benefits 
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and potential consequences associated with how they choose to spend their time. Additionally, 

and perhaps more importantly, students must recognize and consider the potential benefits and 

consequences of non-participation. Extracurricular opportunities are widespread in educational 

settings today and students must have the willingness to take advantage of these opportunities 

and their potential subsequent benefits. If students choose not to pursue these opportunities, they 

may be missing out on positive developmental experiences.  

Secondly, students must take ownership of developing characteristics of a growth 

mindset. The importance of growth mindset is regularly emphasized to students at many 

educational levels; students must recognize and accept the value of mindset as a whole while 

continuously working to build on its positive characteristics. The importance of growth mindset 

characteristics and their subsequent influence on 21st Century skills was made clear through 

results of this study. It is essential students recognize the changing landscape of college and 

career readiness and identify the skills most likely to help them succeed in this ever-changing 

environment. Students must build capacity for 21st Century skill development, as it is evident 

that these skills are critical for long term success. If, as this study suggests, possessing more 

growth mindset characteristics while limiting fixed mindset characteristics has the potential to 

positively influence 21st Century skills, then growth mindset’s value cannot be overstated. 

Students should do everything in their power to continuously work to develop growth mindset 

characteristics in multiple domains. 

Recommendations for Students 

 The following specific recommendations are made for students in light of the results of 

this study. 
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1. Place less emphasis on the importance of finding and maintaining a job during high 

school. Results of this study suggest increased work involvement inversely predicts adaptability 

characteristics while also failing to predict curiosity or initiative. Students should strongly 

consider whether working is absolutely essential for themselves and their family before taking a 

job during the high school years. If working is not essential, students should consider potential 

alternative extracurricular experiences that may have more positive developmental effects. 

2. Take deliberate steps to seek out school-based sports and fine arts extracurricular 

experiences. Results of this study suggest time spent in both sports and fine arts predicts higher 

levels of curiosity. Students should continue to participate in sports and fine arts as long as the 

opportunities are available; if students are not currently participating in these specific activities, 

it would be worthwhile for them to search for opportunities of interest within these domains in 

order to take advantage of the positive developmental influence these experiences have on 

curiosity. 

3. Work to develop and improve personal characteristics of a growth mindset while 

limiting fixed mindset characteristics such as jealousy and inferiority. Results of this study 

support the wealth of previous research suggesting characteristics of mindset have been shown to 

demonstrably influence development in a variety of settings; their importance cannot be 

overstated. Specifically, characteristics of a growth mindset predicted desirable outcomes in each 

21st Century skill in this study while fixed mindset feelings of jealousy and inferiority predicted 

undesirable outcomes in each 21st Century skill. In order to develop proficiency in the area of 

21st Century skills, students must work diligently to learn, practice, and apply growth mindset 

characteristics and practices in their lives and subsequently use these characteristics to further 

experience positive developmental effects. 
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4. Closely examine beliefs regarding the source of knowledge acquisition and take 

actionable steps toward ownership of knowledge construction. A greater belief in omniscient 

authorities was found to predict lower levels of curiosity in this study. Students ought to 

critically scrutinize the extent to which they themselves believe powerful individuals hold all 

access to knowledge. Students must take ownership of their own learning and search for truth 

through multiple perspectives, viewpoints, and sources, while not instinctively accepting 

everything presented to them by powerful individuals as fact. 

Implications for Educators and Leaders 

Students cannot accomplish these tasks alone. It is the role of teachers, coaches, 

administrators, researchers, and educational leaders to help students systemically engage with 

opportunities that will help them develop proficiency in 21st Century skills. Ultimately, this study 

makes clear that curriculum and instruction focused on areas other than traditional academic 

content can aid in this endeavor. Attempting to teach 21st Century skills alongside academic 

content has been the traditional approach, however, systemic approaches involving epistemic 

development and mindset also have the potential to influence 21st Century skills. Furthermore, 

extracurricular participation can be seen as a vehicle through which these skills can potentially 

be developed. Because 21st Century skills are crucial for long-term success, it is the duty of 

educational leaders to implement systemic learning opportunities that reflect this focus. 

Extracurricular opportunities should be implemented and promoted at all levels and a focus on 

developing growth mindset characteristics in students must permeate educational policy and 

practice.  
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Recommendations for Educators and Leaders 

 The following specific recommendations are made for school leaders in light of the 

results of this study. 

1. Ensure sports and fine arts participation opportunities are made systemically 

available for all students. All students must be given a chance to participate in extracurricular 

opportunities in educational settings. Specifically, opportunities for school-based sports and fine 

arts activities must be made systemically available. Results of this study indicate sports and fine 

arts can be positive developmental experiences in the area of curiosity; therefore, it is the duty of 

school leaders to ensure these specific opportunities are part of a school-wide approach to 

positive development. 

2. Incorporate characteristics of a growth mindset into curriculum and instruction and 

increasingly emphasize the importance of these characteristics. Educational leaders ought to 

teach mindset skills to the greatest extent possible in both academic and non-academic settings. 

Results of this study suggest growth mindset characteristics positively predict curiosity, 

adaptability, and initiative. Because this finding supports previous research suggesting 

characteristics of growth mindset positively influence development in multiple settings (Dweck, 

2005; 2012), it would be foolish to not attempt to incorporate them into academic and 

extracurricular instruction. It essential educational leaders build on and utilize research in this 

area while working to improve and continuously develop their educational policies and practice. 

3. Integrate curriculum and instruction focused on addressing detrimental fixed 

mindset characteristics and epistemic development beliefs. Results of this study indicate fixed 

mindset characteristics of jealousy and inferiority strongly inversely predicted 21st Century skill 

development while a greater belief in omniscient authorities inversely predicted curiosity. School 
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leaders must work with students to address fixed mindset characteristics and feelings while 

teaching students to use competitive situations as learning and growth experiences. Furthermore, 

leaders should use developmentally appropriate and research based teaching strategies to help 

address students’ belief in omniscient authorities. If educational leaders can focus instruction on 

teaching students to how to learn, how to search for knowledge, and how to take ownership of 

knowledge construction, curiosity can be promoted. 

Recommendations for Future Research 

This study added to the research base regarding extracurricular participation, mindset, 

epistemic development, and 21st Century skill development. This study is unique in that minimal 

previous research has examined 21st Century skill development through a lens not including 

academic instruction or content. Results suggest 21st Century skills can be fostered through what 

may be considered non-academic approaches, therefore future research should extend this study 

to continue to search for additional ways in which 21st Century skills may be taught. 

1.  Future research in this area ought to continue to pursue findings regarding 

developmental characteristics associated with extracurricular involvement. Specifically, 

much previous research has focused on sport involvement, yet findings related to other areas 

such as fine arts and volunteering continue to lag behind. Future studies should examine these 

areas specifically, and search for unique ways in which they may influence student development, 

academic or otherwise. Additionally, many of the extracurricular areas utilized in this study can 

be broken down to more specific sub-categories. It is worthwhile to consider extracurriculars in 

more specific terms in order to delineate their possible effects on development. For example, 

instead of sports involvement, future studies may choose to compare individual sports for 
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potential differences such as track and field, basketball, and swimming. In the fine arts realm, 

areas such as drama and band could be studied for potential differences. 

2.  Future research should continue focusing on work involvement as it relates to 21st 

Century skill development. While not traditionally considered an extracurricular area, work 

involvement is a variable worthy of continued study. In this study, work involvement had an 

adverse effect on adaptability characteristics while demonstrating a lack of influence on the other 

21st Century skills. Potential future research could provide valuable insight into these results. 

Many students, in both high school and college, work jobs to help support themselves and their 

families, sometimes by choice and sometimes not. Long work hours away from school and the 

home environment have the potential to prevent students from engaging in extracurricular 

offerings; this lack of participation may limit their exposure to positive developmental 

experiences while also limiting future opportunities that extracurricular involvement routinely 

provides, such as higher education experiences. Furthermore, the negative influence of work 

involvement on adaptability characteristics suggests students may be undesirably impacted by 

this experience. Potential ways in which work experience can positively benefit students in high 

school and college in a similar fashion to extracurricular experiences can provide clarity around 

this issue and may be a fruitful area of future research.  

3.  Future research should focus on the effect of other macrosystems on 21st Century 

skill development. While gender was examined as a macrosystem variable in this study, future 

research ought to investigate potential relationships of other demographic variables such as 

race/ethnicity, socioeconomic status, or age on extracurricular participation and 21st Century skill 

development. This work has the potential to add to the knowledge base in regard to marginalized 

groups; specifically, it is worthwhile to study whether groups that differ according to 
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race/ethnicity or socioeconomic status have equal access to extracurricular opportunities and 

their potential benefits. Furthermore, because characteristics of mindset were found to influence 

21st Century skills to a substantial extent, it could be useful to study whether these groups 

demonstrate differences on these characteristics or how these characteristics can be promoted in 

all individuals. 

4.  Future research should explore other dimensions of epistemic development and 

beliefs on the development of 21st Century skills. This study examined the extent to which 

belief in omniscient authorities may influence 21st Century skill development. However, this 

source of knowledge domain is just one component of an individual’s personal epistemology 

(DeBacker, et al., 2008; Hofer & Pintrich, 1997; Schraw et al., 2002; Schommer, 1990). 

Research around personal epistemology has found it influences learning comprehension 

(Schommer, 1990), academic performance (Schommer-Aikins et al., 2005; Schommer & 

Walker, 1997), problem solving (Schraw et al., 2002), and moral reasoning (Bendixen et al., 

1998). Future research ought to examine the extent to which the other domains of epistemic 

development (Simple Knowledge; Certain Knowledge; Quick Learning; and Fixed Ability) 

influence 21st Century skill development. 

Conclusion 

 Results of this study indicate the influences of extracurricular involvement, epistemic 

development, and characteristics of mindset are far-reaching. The relationships of these variables 

remain complicated, yet this study provides additional clarity around their impact on 21st Century 

skill development. Through this study, the importance of extracurricular engagement was 

emphasized, yet characteristics of mindset emerged as essential variables for 21st Century skill 

development. 21st Century skills such as curiosity, adaptability and initiative will continue to be 
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essential for college, career, and lifelong success. If one seeks to develop proficiency in these 

areas, mindset is clearly an approach that should be leveraged to meet this goal. Additionally, 

this study made explicit that 21st Century skill development can be promoted through settings 

that are not explicitly academic; this idea must continue to be emphasized and promoted through 

opportunities across the educational spectrum.  
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Appendix A 

Letter of Invitation 

Dear faculty member, 

 

My name is Jeff Grassmeyer and I am a current doctoral candidate at Drake University in Des 

Moines, Iowa. The purpose of this email is to request your permission for students at your 

college/university to participate in a voluntary and anonymous study for my doctoral 

dissertation. Below you will find the participant recruitment letter that will be sent to 

participants, should you agree to let them participate. The participant recruitment letter also 

contains a link to the survey instrument, should you wish to examine it. Please do not hesitate to 

contact me with any questions. 

 

Thank you for your consideration. 

 

Sincerely, 

 

Jeffry K. Grassmeyer 

Doctoral Candidate, Drake University 

Des Moines, Iowa 

(402) 968-1530 

jeffry.grassmeyer@drake.edu 

 

 

Participant Recruitment Letter 

 

Dear Participant, 

 

My name is Jeff Grassmeyer and I am a current doctoral candidate at Drake University in Des 

Moines, Iowa. The purpose of this email is to request your participation in a voluntary and 

anonymous online survey which will serve as my doctoral dissertation research study. The 

survey should take approximately 10 minutes to complete. 

 

The purpose of the study is to better understand the relationship between extracurricular activity 

participation, mindset, epistemic development, and 21st Century skills. Should you choose to 

participate in the study, there will likely be no direct benefit to you. However, the valuable 

information gained from this research will inform future work and research for teachers, school 

administrators, and educational researchers. Participation is voluntary and there is no 

consequence for lack of participation. You may choose to skip any item you prefer not to 

respond to, and may stop the survey at any time.  

 

Please find the survey at the link below. You will first be taken to an informed consent page 

where you will receive further detailed information about the study, including estimated risks, 

benefits, and contact information. Following this page, the survey will begin. 
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Survey link: http://drake.qualtrics.com/SE/?SID=SV_dj98MKXnb9yabGZ 

 

If you have any questions, please do not hesitate to contact me at any time. I am available for 

contact at jeffry.grassmeyer@drake.edu.  

 

Thank you for your participation. 

 

Sincerely, 

 

Jeffry K. Grassmeyer 

Doctoral Candidate, Drake University 

Des Moines, Iowa 

(402) 968-1530 

jeffry.grassmeyer@drake.edu 
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Appendix B 

 

Participant Recruitment Letter 

Dear Participant, 

My name is Jeff Grassmeyer and I am a current doctoral candidate at Drake University in Des 

Moines, Iowa. The purpose of this email is to request your participation in a voluntary and 

anonymous online survey which will serve as my doctoral dissertation research study. The 

survey should take approximately 10 minutes to complete. 

 

The purpose of the study is to better understand the relationship between extracurricular activity 

participation, mindset, epistemic development, and 21st Century skills. Should you choose to 

participate in the study, there will likely be no direct benefit to you. However, the valuable 

information gained from this research will inform future work and research for teachers, school 

administrators, and educational researchers. Participation is voluntary and there is no 

consequence for lack of participation. You may choose to skip any item you prefer not to 

respond to, and may stop the survey at any time.  

 

Please find the survey at the link below. You will first be taken to an informed consent page 

where you will receive further detailed information about the study, including estimated risks, 

benefits, and contact information. Following this page, the survey will begin. 

 

Survey link: http://drake.qualtrics.com/SE/?SID=SV_dj98MKXnb9yabGZ 

 

If you have any questions, please do not hesitate to contact me at any time. I am available for 

contact at jeffry.grassmeyer@drake.edu.  

 

Thank you for your participation. 

 

Sincerely, 

 

Jeffry K. Grassmeyer 

Doctoral Candidate, Drake University 

Des Moines, Iowa 

(402) 968-1530 

jeffry.grassmeyer@drake.edu 
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Appendix C 

 

Follow-Up Reminder Email 

Dear Student, 

Recently you received an email inviting you to participate in a confidential online study for my 

doctoral dissertation. Because the survey is anonymous, this reminder email is being sent to all 

potential participants. If you have already completed the survey, please disregard this message. If 

you have not completed the survey, please consider participating; the survey will take 

approximately 10 minutes to complete and your participation is greatly appreciated.  

 

The purpose of the study is to better understand the relationship between extracurricular activity 

participation, mindset, epistemic development, and 21st Century skills. Should you choose to 

participate in the study, there will likely be no direct benefit to you. However, the valuable 

information gained from this research will inform future work and research for teachers, school 

administrators, and educational researchers. Participation is voluntary and there is no 

consequence for lack of participation. You may choose to skip any item you prefer not to 

respond to, and may stop the survey at any time.  

 

Please find the survey at the link below. You will first be taken to an informed consent page 

where you will receive further detailed information about the study, including estimated risks, 

benefits, and contact information. Following this page, the survey will begin. 

 

Survey link: http://drake.qualtrics.com/SE/?SID=SV_dj98MKXnb9yabGZ 

 

If you have any questions please do not hesitate to contact me at any time. I am available for 

contact at jeffry.grassmeyer@drake.edu.  

 

Thank you for your participation. 

 

Sincerely, 

 

Jeffry K. Grassmeyer 

Doctoral Candidate, Drake University 

Des Moines, Iowa 

(402) 968-1530 

jeffry.grassmeyer@drake.edu 
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Appendix D 

Online Informed Consent Document 

Title of Study: 21st Century Skills: Examining the Influence of Epistemic Development, 

Mindset, and Extracurricular Participation on Curiosity, Adaptability, and Initiative 

 

Investigators: Jeffry K. Grassmeyer, Doctoral Candidate, Drake University 

This is a research study. Please take your time in deciding if you would like to participate. Please 

feel free to ask questions at any time. 

 

Introduction 

 

The purpose of this study is to develop an understanding of the relationship between 

extracurricular involvement and an individual’s epistemic development and mindset and the 

extent to which these characteristics subsequently affect the development of the 21st Century 

skills of curiosity, adaptability, and initiative. You are being invited to participate in this study 

because you meet the demographic criteria for the study, which includes undergraduate college 

students. You should not participate in this study if you are not currently an undergraduate 

student at an institution of higher education in the United States. 

 

Procedures 

 

If you agree to participate, you will be asked to complete the following survey. The survey asks 

basic demographic questions relevant to this study. In addition, participants are asked to rate 

their level of extracurricular participation in four subcategories during their senior year of high 

school and during the current academic year in college. Furthermore, participants are asked to 

rate their level of agreement with statements related to mindset, epistemic development, 

curiosity, adaptability, and initiative.  

 

This survey will take approximately 10 minutes to complete. 

 

Risks 

 

The risks for participating in this survey are perceived to be minimal. Possible risks include time 

required to complete the survey and potential stress or negative emotional reaction while 

providing answers to questions. If you are in any way negatively impacted during this study, 

please contact me at jeffry.grassmeyer@drake.edu, my dissertation advisory Dr. Robyn Cooper 

at robyn.cooper@drake.edu, or Drake IRB at irb@drake.edu or 515-271-3472. 

 

Benefits 

 

Should you choose to participate in the study, there will likely be no direct benefit to you. 

However, it is hoped that the valuable information gained from this research will inform future 

work and research for teachers, school administrators, and educational researchers. 
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Participant Rights 

 

Your participation in this study is completely voluntary and you may refuse to participate, or 

leave the study at any time. If you decide to not participate in the study or leave the study early, 

it will not result in any penalty or loss of benefits to which you are otherwise entitled. You can 

skip any questions that you do not wish to answer. 

 

Confidentiality 

 

Any information obtained in connection with this research study that can be identified with you 

will be disclosed only with your permission; your results will be kept completely confidential. In 

any written reports or publications, no one will be identified or identifiable and only group data 

will be presented. 

 

To ensure confidentiality to the extent permitted by law, the following measures will be taken: 

No identifiers of any kind will be associated with data, or retained. Furthermore, all data will be 

kept on a password protected computer with access limited to the researcher. The data will be 

kept for a period of three years, or until the data is no longer useful. 

 

Contacts and Questions 

 

You are encouraged to ask questions at any time during this study. 

 

For further information about the study, contact Jeffry Grassmeyer (researcher) at 

jeffry.grassmeyer@drake.edu or 402-968-1530 or Dr. Robyn Cooper (advisor) at 

robyn.cooper@drake.edu or 515-271-4535. 

 

If you have any questions about the rights of research subjects or research related inquiry, please 

contact the IRB Administrator at irb@drake.edu, or 515-271-3472. 

 

You may print a copy of this form for your records. 

 

By clicking “I consent” you voluntarily agree to participate in this study. Please understand that 

even after consenting and participating, you may still withdraw at any time for any reason. If you 

do not want to participate, please close your browser.  

 

 

I consent to participate 

 

I do not wish to participate in this survey  
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Appendix E 

Paper Informed Consent Document 

Title of Study: 21st Century Skills: Examining the Influence of Epistemic Development, 

Mindset, and Extracurricular Participation on Curiosity, Adaptability, and Initiative 

 

Investigators: Jeffry K. Grassmeyer, Doctoral Candidate, Drake University 

This is a research study. Please take your time in deciding if you would like to participate. Please 

feel free to ask questions at any time. 

 

Introduction 

 

The purpose of this study is to develop an understanding of the relationship between 

extracurricular involvement and an individual’s epistemic development and mindset and the 

extent to which these characteristics subsequently affect the development of the 21st Century 

skills of curiosity, adaptability, and initiative. You are being invited to participate in this study 

because you meet the demographic criteria for the study, which includes undergraduate college 

students. You should not participate in this study if you are not currently an undergraduate 

student at an institution of higher education in the United States. 

 

Procedures 

 

If you agree to participate, you will be asked to complete the following survey. The survey asks 

basic demographic questions relevant to this study. In addition, participants are asked to rate 

their level of extracurricular participation in four subcategories during their senior year of high 

school and during the current academic year in college. Furthermore, participants are asked to 

rate their level of agreement with statements related to mindset, epistemic development, 

curiosity, adaptability, and initiative.  

 

This survey will take approximately 10 minutes to complete. 

 

Risks 

 

The risks for participating in this survey are perceived to be minimal. Possible risks include time 

required to complete the survey and potential stress or negative emotional reaction while 

providing answers to questions. If you are in any way negatively impacted during this study, 

please contact me at jeffry.grassmeyer@drake.edu, my dissertation advisory Dr. Robyn Cooper 

at robyn.cooper@drake.edu, or Drake IRB at irb@drake.edu or 515-271-3472. 

 

Benefits 

 

Should you choose to participate in the study, there will likely be no direct benefit to you. 

However, it is hoped that the valuable information gained from this research will inform future 

work and research for teachers, school administrators, and educational researchers. 
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Participant Rights 

 

Your participation in this study is completely voluntary and you may refuse to participate, or 

leave the study at any time. If you decide to not participate in the study or leave the study early, 

it will not result in any penalty or loss of benefits to which you are otherwise entitled. You can 

skip any questions that you do not wish to answer. 

 

Confidentiality 

 

Any information obtained in connection with this research study that can be identified with you 

will be disclosed only with your permission; your results will be kept completely confidential. In 

any written reports or publications, no one will be identified or identifiable and only group data 

will be presented. 

 

To ensure confidentiality to the extent permitted by law, the following measures will be taken: 

No identifiers of any kind will be associated with data, or retained. Furthermore, all data will be 

kept on a password protected computer with access limited to the researcher. The data will be 

kept for a period of three years, or until the data is no longer useful. 

 

Contacts and Questions 

 

You are encouraged to ask questions at any time during this study. 

 

For further information about the study, contact Jeffry Grassmeyer (researcher) at 

jeffry.grassmeyer@drake.edu or 402-968-1530 or Dr. Robyn Cooper (advisor) at 

robyn.cooper@drake.edu or 515-271-4535. 

 

If you have any questions about the rights of research subjects or research related inquiry, please 

contact the IRB Administrator at irb@drake.edu, or 515-271-3472. 

 

You may request a copy of this form for your records. 

 

By signing below, you voluntarily agree to participate in this study. Please understand that even 

after consenting and participating, you may still withdraw at any time for any reason. If you do 

not want to participate, please do not sign below. 

 

 

I,         consent to participate in this voluntary 

research study. 
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Appendix F 

Online Survey Instrument 

Q1 What is your gender? 

� Male 

� Female 

 

Q2 What is your Race/Ethnicity? 

� White 

� African American 

� Hispanic or Latino 

� Asian or Pacific Islander 

� American Indian or Alaska Native 

� If not listed, please list here how you identify your race/ethnicity: ____________________ 

 

Q3 During your senior year of high school, did you participate on a school sponsored sports team 

(i.e., Football, Volleyball, Track and Field, Cheerleading, etc.)? 

� Yes 

� No 

 

Q4 Please indicate the school sponsored sport(s) you participated in during your senior year of 

high school 

 

Q5 Estimate the average number of hours per week you devoted to sports during your senior year 

of high school 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q6 As a university student, do you currently participate on a university sponsored sports team 

(i.e. intercollegiate athletic teams such as Football, Volleyball, Track and Field, Cheerleading, 

etc.? 

� Yes 

� No 
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Q7 Please indicate the university sponsored sports team(s) you currently participate on 

 

Q8 Estimate the average number of hours per week you currently devote to intercollegiate sports 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q9 During your senior year of high school, did you participate in school sponsored fine arts 

activities (i.e., choir, band, drama, musical, etc.)? 

� Yes 

� No 

 

Q10 Please indicate the school sponsored fine arts activities you participated in during your 

senior year of high school 

 

Q11 Estimate the average number of hours per week you devoted to fine arts activities during 

your senior year of high school 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q12 As a university student, do you currently participate in university sponsored fine arts 

activities (choir, band, drama, musical, etc.)? 

� Yes 

� No 

 

Q13 Please indicate the university sponsored fine arts activities you currently participate in 
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Q14 Estimate the average number of hours per week you currently devote to fine arts activities 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q15 During your senior year of high school, did you hold a job outside of school? 

� Yes 

� No 

 

Q16 Please indicate the type of job you held outside of school during your senior year of high 

school 

 

Q17 Estimate the average number of hours per week you devoted to your job during your senior 

year of high school 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q18 As a university student, do you currently hold a job? 

� Yes 

� No 

 

Q19 Please indicate the type of job you currently hold 
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Q20 Estimate the average number of hours per week you currently devote to your job 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q21 During your senior year of high school, did you participate in volunteer work or service 

learning clubs (i.e., Best Buddies, Character Counts, Key Club, Random Acts of Kindness, etc.)? 

� Yes 

� No 

 

Q22 Please indicate the type of volunteer work or service learning clubs you participated in 

during your senior year of high school 

 

Q23 Estimate the average number of hours per week you devoted to volunteer work or service 

learning clubs during your senior year of high school 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q24 As a university student, do you currently participate in volunteer work or service learning 

clubs (i.e. Best Buddies, Character Counts, Key Club, Random Acts of Kindness, etc.)? 

� Yes 

� No 

 

Q25 Please indicate the volunteer work or service learning clubs you currently participate in 
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Q26 Estimate the average number of hours per week you currently devote to volunteer work or 

service learning clubs 

� 1 

� 2 

� 3 

� 4 

� 5 

� 6 

� 7 

� 8 

� 9 

� 10+ 

 

Q27 Please rate your level of agreement with the following statements 

 
Strongly 

Disagree 
Disagree 

Neither 

Disagree 

nor Agree 

Agree 
Strongly 

Agree 

When I encounter obstacles or difficulties, I 

tend to give up easily 
�  �  �  �  �  

I like to try new or difficult things even if I 

may not succeed at them 
�  �  �  �  �  

When an activity gets difficult for me, I get 

frustrated easily 
�  �  �  �  �  

Putting forth effort toward a task is more 

important than natural ability 
�  �  �  �  �  

If I work hard at a task, I will always improve 

at it 
�  �  �  �  �  

It is important to always try your best �  �  �  �  �  

When others criticize my abilities, I take it 

personally 
�  �  �  �  �  

I use criticism to help me improve and get 

better 
�  �  �  �  �  

I like getting feedback and help on how I can 

improve 
�  �  �  �  �  

When others succeed at a task, I feel jealous of 

them 
�  �  �  �  �  

I like to try new things even though I may not 

be the best at the activity 
�  �  �  �  �  

It is important for me to be better than others in 

various activities 
�  �  �  �  �  
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Q28 Please rate your level of agreement with the following statements 

 
Strongly 

Disagree 
Disagree 

Neither 

Disagree 

nor 

Agree 

Agree 
Strongly 

Agree 

People shouldn't question authority �  �  �  �  �  

Children should be allowed to question their 

parents' authority 
�  �  �  �  �  

When someone in authority tells me what to do, 

I usually do it 
�  �  �  �  �  

People should always obey the law �  �  �  �  �  

Parents should teach their children all there is 

to know about life 
�  �  �  �  �  

People who question authority are 

troublemakers 
�  �  �  �  �  

 

 

Q29 Please rate the level of accuracy of the following statements according to how they describe 

you 

 
Very 

Inaccurate 

Moderately 

Inaccurate 

Neither 

Inaccurate 

nor Accurate 

Moderately 

Accurate 

Very 

Accurate 

I find the world a very interesting 

place 
�  �  �  �  �  

I am never bored �  �  �  �  �  

I am always busy with something 

interesting 
�  �  �  �  �  

I am excited by many different 

activities 
�  �  �  �  �  

I can find something of interest in 

any situation 
�  �  �  �  �  

I think that my life is extremely 

interesting 
�  �  �  �  �  

I love to hear about other 

countries and cultures 
�  �  �  �  �  

I am not all that curious about the 

world 
�  �  �  �  �  

I find it difficult to entertain 

myself 
�  �  �  �  �  

I have few interests �  �  �  �  �  
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Q30 Please rate the level of accuracy of the following statements according to how they describe 

you 

 
Very 

Inaccurate 

Moderately 

Inaccurate 

Neither 

Inaccurate 

nor Accurate 

Moderately 

Accurate 

Very 

Accurate 

I am good at taking advice �  �  �  �  �  

I adapt easily to new situations �  �  �  �  �  

I can stand criticism �  �  �  �  �  

I am a bad loser �  �  �  �  �  

I want to have the last word �  �  �  �  �  

I can't stand being contradicted �  �  �  �  �  

I put down others' proposals �  �  �  �  �  

 

 

Q31 Please rate the level of accuracy of the following statements according to how they describe 

you 

 
Very 

Inaccurate 

Moderately 

Inaccurate 

Neither 

Inaccurate 

nor Accurate 

Moderately 

Accurate 

Very 

Accurate 

I don't tolerate critics �  �  �  �  �  

I get things done quickly �  �  �  �  �  

I get chores done right away �  �  �  �  �  

I get to work at once �  �  �  �  �  

I plunge into tasks with all my 

heart 
�  �  �  �  �  

I finish tasks quickly �  �  �  �  �  

I start tasks right away �  �  �  �  �  

I have difficulty starting tasks �  �  �  �  �  

I need a push to get started �  �  �  �  �  

I find it difficult to get down to 

work 
�  �  �  �  �  

I put off unpleasant tasks �  �  �  �  �  
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Appendix G 

 

Paper Survey Instrument 

Directions: Please complete the following questions by circling the response that reflects 

your opinions as accurately as possible and answer factual questions to the best of your 

knowledge.  

 

1. What is your gender? 

a. Male 

b. Female 

 

2. What is your Race/Ethnicity? 

a. White 

b. African American 

c. Hispanic or Latino 

d. Asian/Pacific Islander 

e. American Indian or Alaska Native 

f. If not listed, please list here how you identify your race/ethnicity:    

 

3. During your senior year of high school, did you participate on a school sponsored sports 

team (i.e., Football, Volleyball, Track and Field, Cheerleading, etc.)? 

a. Yes 

b. No (If you answered no, go directly to Q6) 

 

4. If you responded YES to question 3, please indicate the school sponsored sport(s) you 

participated in during your senior year of high school: 

 

              

 

5. If you responded YES to question 3, estimate the average number of hours per week you 

devoted to sports during your senior year of high school: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

6. As a university student, do you currently participate on a university sponsored sports 

team (i.e., Intercollegiate athletic teams such as Football, Volleyball, Track and Field, 

Cheerleading, etc.)? 

a. Yes 

b. No (If you answered no, go directly to Q9) 
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7. If you responded YES to question 6, please indicate the university sponsored sport 

team(s) you currently participate on: 

 

              

 

8. If you responded YES to question 6, estimate the average number of hours per week you 

currently devote to sports: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

9. During your senior year of high school, did you participate in school sponsored fine arts 

activities (i.e., choir, band, drama, musical, etc.)? 

a. Yes 

b. No (If you answered no, go directly to Q12) 

 

10. If you responded YES to question 9, please indicate the school sponsored fine arts 

activities you participated in during your senior year of high school: 

 

              

 

11. If you responded YES to question 9, estimate the average number of hours per week you 

devoted to fine arts activities during your senior year of high school: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

12. As a university student, do you currently participate in university sponsored fine arts 

activities (i.e., Choir, band, drama, musical, etc.)? 

a. Yes 

b. No (If you answered no, go directly to Q15) 

 

13. If you responded YES to question 12, please indicate the university sponsored fine arts 

activities you currently participate in: 
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14. If you responded YES to question 12, estimate the average number of hours per week you 

currently devote to fine arts activities: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

15. During your senior year of high school, did you hold a job outside of school? 

a. Yes 

b. No (If you answered no, go directly to Q18) 

 

16. If you responded YES to question 15, please indicate the type of job you held outside of 

school during your senior year of high school: 

 

              

 

17. If you responded YES to question 15, estimate the average number of hours per week you 

devoted to your job during your senior year of high school: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

18. As a university student, do you currently hold a job outside of university activities? 

a. Yes 

b. No (If you answered no, go directly to Q21) 

 

19. If you responded YES to question 18, please indicate the type of job you currently hold 

 

              

 

20. If you responded YES to question 18, estimate the average number of hours per week you 

currently devote to your job: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

21. During your senior year of high school, did you participate in volunteer work or service 

learning clubs (i.e., Best Buddies, Character Counts, Key Club, Random Acts of 

Kindness)? 

a. Yes 

b. No (If you answered no, go directly to Q24) 
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22. If you responded YES to question 21, please indicate the type of volunteer work or 

service learning clubs you participated in during your senior year of high school: 

 

              

 

23. If you responded YES to question 21, estimate the average number of hours per week you 

devoted to volunteer work or service learning clubs during your senior year of high 

school: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

24. As a university student, do you currently participate in volunteer work or service learning 

clubs (i.e., Best Buddies, Character Counts, Key Club, Random Acts of Kindness, etc.)? 

a. Yes 

b. No (If you answered no, go directly to Q27) 

 

25. If you responded YES to question 24, please indicate the volunteer work or service 

learning clubs you currently participate in: 

 

              

 

 

26. If you responded YES to question 24, estimate the average number of hours per week you 

currently devote to volunteer work or service learning clubs: 

a. 1  f. 6   

b. 2  g. 7   

c. 3  h. 8  

d. 4  i. 9  

e. 5  j. 10+ 

 

 

Please rate your level of agreement with the following statements by circling the 

corresponding number 

 

 

Strongly 

Disagree 
Disagree 

Neither 

Disagree 

nor 

Agree 

Agree 
Strongly 

Agree 

27. When I encounter obstacles 

or difficulties, I tend to give up 

easily 

1 2 3 4 5 
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28. I like to try new or difficult 

things even if I may not succeed 

at them 

1 2 3 4 5 

29. When an activity gets 

difficult for me, I get frustrated 

easily 

1 2 3 4 5 

30. Putting forth effort toward a 

task is more important than 

natural ability 

1 2 3 4 5 

31. If I work hard at a task, I will 

always improve at it 
1 2 3 4 5 

32. It is important to always try 

your best 
1 2 3 4 5 

33. When others criticize my 

abilities, I take it personally 
1 2 3 4 5 

34. I use criticism to help me 

improve and get better 
1 2 3 4 5 

35. I like getting feedback and 

help on how I can improve 
1 2 3 4 5 

36. When others succeed at a 

task, I feel jealous of them 
1 2 3 4 5 

37. I like to try new things even 

though I may not be the best at 

the activity 

1 2 3 4 5 

38. It is important for me to be 

better than others in various 

activities 

1 2 3 4 5 

 

 

 

Please rate your level of agreement with following statements by circling the 

corresponding number 

 

 

Strongly 

Disagree 
Disagree 

Neither 

Disagree 

nor 

Agree 

Agree 
Strongly 

Agree 

39. People shouldn’t question 

authority 
1 2 3 4 5 

40. Children should be allowed 

to question their parents’ 

authority 

1 2 3 4 5 

41. When someone in authority 

tells me what to do, I usually do 

it 

1 2 3 4 5 
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42. People should always obey 

the law 
1 2 3 4 5 

43. Parents should teach their 

children all there is to know 

about life 

1 2 3 4 5 

44. People who question 

authority are troublemakers 
1 2 3 4 5 

 

 

 

Please rate the level of accuracy of the following statements according to how they 

describe you by circling the corresponding number 

 

Very 

Inaccurate 

Moderately 

Inaccurate 

Neither 

Inaccurate 

nor 

Accurate 

Moderately 

Accurate 

Very 

Accurate 

45. I find the world a very 

interesting place 
1 2 3 4 5 

46. I am never bored 

 
1 2 3 4 5 

47. I am always busy with 

something interesting 
1 2 3 4 5 

48. I am excited by many 

different activities 
1 2 3 4 5 

49. I can find something of 

interest in any situation 
1 2 3 4 5 

50. I think that my life is 

extremely interesting  
1 2 3 4 5 

51. I love to hear about other 

countries and cultures 
1 2 3 4 5 

52. I am not all that curious 

about the world 
1 2 3 4 5 

53. I find it difficult to 

entertain myself 
1 2 3 4 5 

54. I have few interests 

 
1 2 3 4 5 
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Please rate the level of accuracy of the following statements according to how they 

describe you by circling the corresponding number 

 

Very 

Inaccurate 

Moderately 

Inaccurate 

Neither 

Inaccurate 

nor 

Accurate 

Moderately 

Accurate 

Very 

Accurate 

55. I am good at taking 

advice 
1 2 3 4 5 

56. I adapt easily to new 

situations 
1 2 3 4 5 

57. I can stand criticism 

 
1 2 3 4 5 

58. I am a bad loser 

 
1 2 3 4 5 

59. I want to have the last 

word 
1 2 3 4 5 

60. I can’t stand being 

contradicted 
1 2 3 4 5 

61. I put down others’ 

proposals 
1 2 3 4 5 

 

 

 

Please rate the level of accuracy of the following statements according to how they 

describe you by circling the corresponding number 

 

Very 

Inaccurate 

Moderately 

Inaccurate 

Neither 

Inaccurate 

nor 

Accurate 

Moderately 

Accurate 

Very 

Accurate 

62. I don’t tolerate critics 

 
1 2 3 4 5 

63. I get things done quickly 

 
1 2 3 4 5 

64. I get chores done right 

away 
1 2 3 4 5 

65. I get to work at once 

 
1 2 3 4 5 

66. I plunge into tasks with 

all my heart 
1 2 3 4 5 

67. I finish tasks quickly 

 
1 2 3 4 5 

68. I start tasks right away 

 
1 2 3 4 5 

69. I have difficulty starting 

tasks 
1 2 3 4 5 
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70. I need a push to get 

started 
1 2 3 4 5 

71. I find it difficult to get 

down to work 
1 2 3 4 5 

72. I put off unpleasant tasks 

 
1 2 3 4 5 

 

 


