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ABSTRACT 
 

This study investigated dimensions of undergraduate research among diverse academic majors at 

a large Southeastern public research university. Undergraduates’ engagement in research, 

awareness of research opportunities, interests in participating in research activities, researcher role-

identity salience, and research career attitudes were collectively examined. Special attention was 

paid to effects associated with gender, race/ethnicity, academic class level, first-generation college 

status, and academic major. The study proposed a researcher role-identity salience measurement 

model resulting from confirmatory factor analysis of a 4-factor solution that fit well to the data. 

Findings suggest that the proposed researcher role-identity salience model of this study is a useful 

instrument for measuring the extent to which undergraduates identify with a role of a researcher. 

Dimensions of undergraduate research varied significantly by gender, race/ethnicity, and college 

major. Specifically, research engagement, researcher role-identity salience, research career 

attitudes, research participation interest, and awareness of research opportunities tended to be most 

positive among male students, Asian/Pacific Islander students, and physical and life sciences 

majors. These dimensions of undergraduate research tended to be least positive among female 

students, Black/African-American and White/non-Hispanic students. Engagement in research 

intensive activities was found to positively relate to other dimensions of undergraduate research, 

particularly researcher role-identity salience and awareness of research opportunities; being a 

science major was found to positively relate to research participation interest. The results from this 

study may help explain undergraduates’ attitudes toward and identification with prospective 

occupational role-identities, and assist in identifying undergraduate populations that may benefit 

from increased promotion and availability of research intensive experiences. Deeper understanding 

of these relationships will inform how undergraduate research experiences affect the next 

generation of research professionals through occupational identity development and career 

attitudes.   
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CHAPTER ONE 

INTRODUCTION 

Institutions of higher education are complex organizations in which undergraduates must 

successfully navigate in their efforts toward desired academic and professional goals. As 

communities of epistemological practice, these institutions not only provide opportunities to 

achieve scholarly enlightenment but also foster the development of skillsets and knowledge useful 

for career success. Through various post-secondary experiences and opportunities undergraduates 

are primed to become productive and informed contributors to society as they strive to accomplish 

anticipated academic and professional outcomes such as earning a baccalaureate and attaining 

gainful employment. 

Academic and professional outcomes associated with the pursuit of higher education are 

often influenced by various circumstantial, demographic, and personal factors (American 

Psychological Association, 2012; Dubow, Boxer, & Huesmann, 2009; Liu, Bridgeman, & Adler, 

2012). Circumstantial factors such as higher education affordability and sustainable financial 

assistance are linked to an incumbent’s ability to attend a postsecondary institution and their 

persistence and likelihood of degree attainment (Dubow, Boxer, & Huesmann, 2009). 

Demographic factors such as gender, race/ethnicity, and first-generation college student status are 

implicated in a litany of studies (American Psychological Association, 2012; Dubow, Boxer, & 

Huesmann, 2009) citing evidence of disproportionately lower retention and degree-completion 

rates among groups that have historically been under-represented in education and commerce (e.g., 

African-Americans and Hispanics/Latinos). Personal factors such as those associated with 

students’ upbringing are predictive of their educational success and awareness of viable 

occupational opportunities (Dubow, Boxer, & Huesmann, 2009).  

Arguably access, opportunity, and support are common threads for which many 

circumstantial, demographic, and personal factors intertwine. With this understanding, 

administrators in higher education must seek to circumvent potential academic and professional 

outcome disparities by leveraging best practices that can enhance access, opportunity, and support, 

especially for those that are heavily impacted by their circumstantial, demographic, and personal 

characteristics. One such practice is in promoting inquiry-based scholarship through 

undergraduate research which is lauded to be linked to the enhancement of academic skills and 

preparedness of undergraduates for career success (Fechheimer, Webber, & Kleiber, 2011; Hunter, 
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Laursen, & Seymour, 2007). Through engagement in research intensive activities undergraduates 

from all disciplines and backgrounds can learn to use knowledge and skills that are not only useful 

for conducting research in their particular field of interest, but also linked to academic and 

professional success.  

This study examines how dimensions of undergraduate research such as research 

engagement, awareness of research opportunities, research participation interest, researcher role-

identity salience, and research career attitudes occur among diverse undergraduate majors. The 

findings from this study will result in a greater understanding of engagement in research intensive 

activities and how research engagement relates to awareness, interest, career attitudes, and role 

identification. Further understanding of dimensions of undergraduate research will be useful for 

determining how potential future researchers form, pursue, and sustain prospective occupational 

role-identities, and how research engagement affects career attitudes and role-identity 

development, specifically researcher role-identity salience.  

Undergraduate Research Engagement 

The Boyer Commission’s 1998 report addressing methods of improving the quality of 

undergraduate education at research universities proposed that undergraduates’ engagement in 

research intensive activities become a central component of higher education (Boyer, 1998). 

Subsequently, a national initiative aimed at enhancing the undergraduate experience by providing 

research opportunities commenced. As a result, numerous investigations of undergraduate research 

engagement were conducted, some of which are regarded as seminal works of the undergraduate 

research literature (Kardash, 2000; Lopatto, 2004; Nagda et al., 1998; Russell et al., 2007; 

Seymour et al., 2004). Many of these works proposed benefits of undergraduate research 

engagement such as increased persistence in the pursuit of undergraduate degrees (Nagda et al., 

1998), increased motivation to pursue graduate or advanced degrees (Russell et al., 2007; Lopatto, 

2004), and increased confidence in presentation skills (Seymour et al., 2004).  

Undergraduate research experiences have long been praised as opportunities for 

undergraduates to engage in inquiry-based scholarship while developing useful transferable skills. 

At present, most research universities1 provide institutionally defined research opportunities for 

undergraduates to engagement in research intensive activities such as honors theses and research 

                                                 
1 Research institutions are Carnegie classified as R1, R2, or R3 
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assistantships. These formal research opportunities tend to foster student-instructor interactions 

which can enhance disciplinary content knowledge and assist in clarification of prospective career 

trajectories. Access to these types of opportunities is often quite competitive as many formal 

research opportunities require specific credentials such as a high GPA, upper-level academic class 

level distinction, and letters of support from faculty research mentors.  

However, not all formal research intensive experiences are officially defined, enabling 

undergraduates to engage in other forms of research intensive activities through inquiry based 

scholarship apparent in creative projects, independent study, and/or senior-level projects. Student-

instructor interaction is not principal in these forms of research engagement but gaining access to 

these research experiences is less competitive than other more formal research experiences such 

as research internships. In addition, many institutions have introduced research intensive courses 

such as research methods and discipline specific research laboratories to further promote research 

engagement among undergraduates. 

Regardless of the type of research experience most undergraduates never engage in any 

form of research intensive activities, and attaining research experience is often outside of 

undergraduates’ academic degree requirements. Thus engagement in undergraduate research 

activities tends to be a self-selected process most often experienced by high achieving students. 

Those who choose to engage in research intensive activities can further develop their investigative, 

critical thinking, and problem solving skills, all which are skills that are useful, if not necessary, 

attributes that employers are seeking from recent graduates (American Management Association, 

2012; Baldoni, 2010; Kardash, 2000).  

Given the implied impact of research intensive experiences upon those that have engaged 

in research activities and the formidable esteem of undergraduate research, it is now widely 

believed that all undergraduates should gain some form of research intensive experiences upon 

graduation (Boyer, 1998; Kuh, 2008; Russell et al., 2007). Though research engagement among 

undergraduates has increased over the years, recent estimates propose that by senior year only 26% 

of undergraduates have engaged in research intensive activities (National Survey of Student 

Engagement [NSSE], 2014). Studies suggest that the low percentage of participation in research 

activities is greatly due to lack of awareness and lack of interest among undergraduates (Russell 

et al., 2007; Wayment & Dickson, 2008).  
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Promoting Awareness of Undergraduate Research Opportunities 

Berkes (2008) and Gonzalez (2001) argued that undergraduates at research institutions are 

most aware and engaged in research activities insisting that they were most likely to be encouraged 

to obtain research experiences within their academic field of study. To the contrary, Hu et al., 

(2007) found that undergraduate participation in research activities did not differ between research 

and non-research institutions. In either case, a number of undergraduates are gaining research 

intensive experiences regardless of the type of post-secondary institution they attend. This 

occurrence begs the question as to how undergraduates are made aware of research intensive 

opportunities.  

Fechheimer, Webber, and Kleiber (2011) proclaimed that promoting awareness of research 

opportunities mainly falls on post-secondary institutions many of which have administrative 

entities dedicated to supporting undergraduate research engagement (e.g., Office of Undergraduate 

Research). In addition, the Council of Undergraduate Research (CUR) has provided support for 

undergraduate research experiences. Established in 1978 and now inclusive of 562 member 

institutions, the CUR has acted as a governing organization for the promotion and propagation of 

undergraduate research even prior to the Boyer Commission’s recommendation (Boyer, 1998). 

Through advocacy and the dissemination of numerous publications regarding undergraduate 

research (e.g., Council on Undergraduate Research, 2012; Sloop, Awong-Taylor, & Mundie, 

2012), the CUR has served to assist administrators and faculty members in promoting the 

importance of undergraduates’ participation in research intensive activities. But even with these 

promotional efforts, the proliferation of research intensive experiences among undergraduates has 

yet to come to fruition. 

Notwithstanding the dearth of notoriety for attaining research experiences, undergraduates 

from diverse disciplinary fields still manage to engage in research intensive activities. Evidence 

regarding why these undergraduates participate in research activities is sparse. Some propose that 

research engagement is a method employed by some undergraduates to channel their time and 

energy toward their chosen career field of study (Hunter et al., 2007). Others posit that part of the 

reason some undergraduates self-select to participate in research activities is to foster deeper 

involvement in their field of study, and for further clarity of their academic and career ambitions 

(Hurtado et al., 2009). Nevertheless, it is apparent that those who do manage to engage in research 
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intensive activities in addition to their other academic degree requirements, are at least somewhat 

aware of the research opportunities available to them.  

Interest in Participating in Research Activities 

Wayment and Dickson (2008) affirmed that engagement in undergraduate research 

experiences is not only due to awareness of research opportunities but also to interest in gaining 

research experiences among the undergraduate population. Sadler Burgin, McKinney, and 

Ponjuan’s (2010) review of undergraduate science majors engaged in research activities found that 

research participants expressed an interest in science research as early on as childhood. In the same 

vein, Merkel (2003) proposed that graduating high school students with interests in participating 

in research activities were inclined to choose to attend well known research institutions such as 

Massachusetts Institute of Technology or California Institute of Technology. In addition, Vittengl 

et al., (2004) examined why undergraduate psychology majors were interested in participating in 

research finding that participants’ interest was positively correlated with their achievement and 

aptitude. These studies suggest that high achieving students with positive attitudes toward research 

are poised to participate in research activities even before entering their prospective undergraduate 

institutions.  

Naturally, interest in participating in research activities serves to influence undergraduate 

research engagement. According to cognitive theory, behaviors are influenced by attitudes 

(DeLamater & Myers, 2011); therefore having a positive attitude reflected by positive interest in 

participating in research activities is an important determinant of engagement in research activities. 

This is not to say that interest in participating in research activities solely determines research 

engagement; merely having a positive experience performing research-related behaviors could 

increase interest in research activities. Lopatto’s (2007) study of undergraduate research program 

participants found that students’ interest in research increased even after their involvement in 

research activities. Thus it is important to note that the causal direction of interest and participation 

should be interpreted reciprocally given that positive experiences gained from engaging in research 

activities can increase interest to continue participating in research activities. 

Research Career Attitudes  

Reciprocity is also assumed in the relationship between research engagement and research 

career attitudes. Although few studies have investigated this relationship, some have argued that 

undergraduate research experiences promote positive attitudes toward research careers (Hunter et 
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al., 2007; Lopatto, 2004). According to Ajzen’s (2012) theory of planned behavior, positive 

attitudes can motivate behaviors consistent with those attitudes, supporting the argument that 

undergraduates that view research intensive careers favorably are inclined toward research 

intensive experiences (Russell et al., 2007; Seymour et al., 2004). Engagement in research 

activities provides avenues for undergraduates to learn and exhibit research behaviors through 

research intensive experiences. Positive attitudes gained through these experiences may influence 

and promote behaviors toward conducting research and obtaining research intensive careers.  

Undergraduates’ attitudes toward research careers should impact their motivation to pursue 

research intensive experiences and professions (Hunter et al., 2007). Given this assumption, 

funding agencies such as the National Science Foundation (NSF) and the National Institute of 

Health (NIH) have avidly supported and continue to support undergraduates’ engagement in 

research activities by providing and/or subsidizing opportunities for undergraduates to acquire 

research intensive experiences. These particular funding agencies largely offer research 

mentorship experiences as a method of training and guiding future researchers, especially those in 

the physical and life sciences. 

Consequentially, the undergraduate research advocacy and support from prominent science 

focused funding agencies has likely contributed to a somewhat one-sided view of research 

intensive experiences as occurring primarily among physical and life sciences majors. This one-

sided view of undergraduate research engagement is also apparent in the undergraduate research 

literature which is heavily concentrated on the research experiences of science majors. Similarly, 

literature regarding undergraduates’ attitudes toward careers is extensively concentrated in science 

domains, with much of the focus on increasing the representation of women (Blickenstaff, 2005; 

Fox, Carlone & Johnson, 2007) and underrepresented minority students (Hurtado et al., 2009; 

Oakes, 1990) in science fields. Attitudes specifically toward research careers, on the other hand, 

is a relatively un-researched area, especially among undergraduates from disciplinary fields other 

than science.  

Researcher Role-Identity Salience 

Undergraduates’ engagement in research intensive activities promote the development of 

a researcher role-identity (Hunter et al., 2007; Kardash et al., 2008) and bolsters preparedness to 

pursue prospective careers (Lopatto, 2007), especially careers that require research-relevant skills 

and abilities. Through engagement in research intensive experiences, undergraduates can enhance 
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research-relevant abilities (e.g., critical thinking and communication skills) while learning 

research-relevant skills and behaviors specific to their field of study (e.g., hypothesis testing and 

statistical analysis). In many cases, this learning occurs under the guidance of experienced research 

practitioners in the form of authentic research apprenticeship or internship type experiences 

(Kardash et al., 2008; Lopatto, 2007), in the context of practicing research-relevant skills and 

behaviors.  

Given the in-context (i.e., in the context of practicing) learning and potential for guidance 

from research practitioners, undergraduate research engagement can be view as a form of situated 

learning (Lave, 1991; Wenger, 1998). From a situated learning perspective, undergraduates that 

engage in research activities can learn to identify with the role of a researcher in their prospective 

field of study. Engagement in research intensive experiences is a form of training that not only 

teaches undergraduates how to do research, but also provides them a forum to practice being a 

researcher. Through research intensive experiences undergraduates can model researchers and 

their methods while gaining knowledge and skills (Crawford, 2007; Feldman et al., 2007).  

Research intensive experiences immerse undergraduates in the role and responsibilities of 

a researcher (Hunter et al., 2007). This immersion enables them to more closely identify with the 

role of a research practitioner within their disciplinary field of study (Seymour et al., 2004; 

Lopatto, 2007). The extent to which they identify with this researcher role-identity can be defined 

as researcher role-identity salience. The salience of a role-identity can relate to whether an 

individual will actually aspire to attain a particular role, perform specific anticipatory role-

behaviors, and the effort that the individual will exert while performing those behaviors (Brewer, 

2001; Callero, 1985; Hogg, Terry, & White, 1995).  

Engagement in research intensive activities offers scholastic experiences that make 

undergraduates more marketable and prepared for prospective careers by providing opportunities 

to enhance career relevant skills, develop an occupational identity, and gain occupationally 

relevant experiences. Through active research engagement, valuable research knowledge and skills 

are learned and refined in the context of performing research-relevant behaviors. Undergraduates’ 

positive attitudes toward prospective careers in research and strong research role-identification 

should positively affect their motivation to pursue research intensive careers. With the 

development of a salient researcher role-identity, positive attitudes toward prospective careers, 

increased interest and awareness, and gaining research intensive experiences should positively 
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affect undergraduates’ preparedness to pursue careers, particularly careers in research intensive 

professions. This perspective may explain why research experiences relate to motivation to 

complete an undergraduate degree and/or attend graduate school. 

Context of the Study 

Syntheses of research regarding the state of undergraduate education during the late 20th 

and early 21st centuries suggests that in general, contemporary higher education is perceived to be 

a “training ground for careers” (Arum & Roksa, 2011; Bok, 2009; Hu & Wolniak, 2013, Mourshed 

& Barton, 2012). Researchers propose that this modern perception is related to the growing trend 

of undergraduates selecting vocational and professional majors such as engineering, health 

professions, and business (Bok, 2009). Fewer undergraduates are pursuing majors which have a 

tradition of being viewed as more content rich fields and less vocationally focused such as liberal 

arts and humanities disciplines (e.g., art history, creative writing, philosophy, history, etc.), a stark 

change from many years ago. 

What has also changed is the pursuit of a post-secondary education which is fast becoming 

a societal norm. This change is evidenced in the fact that in spite of relatively stagnant high school 

graduation rates, undergraduate enrollment has steadily risen at a rate of 3% since the year 2000 

(National Science Board [NSB], 2014). Now more than 30% of U.S. adults over the age of 25 have 

at least a baccalaureate (Census, 2012). The increase in ambition to attain higher education is 

thought to be due in part to growing economic concerns which emphasize the need for a more 

highly educated workforce prepared with the necessary skills to fill today’s high demand 

occupations (Hart Associates, 2013).  

Despite the unprecedented level of post-secondary degree attainment pundits fear the 

increase in the number of college educated is soon to be outpaced by the educational and skillset 

demands of our ever-evolving economy. The Obama Administration even estimated that by 2020 

more than 35% of U.S. jobs will require at least a bachelor’s degree and projects that a 50% 

increase in the proportion of baccalaureates will be needed in order to meet this economic demand 

(Handel, 2011). Given this expected growth in the percentage of the college educated joining the 

workforce, those with baccalaureates must be substantially prepared as they compete for desired 

careers.  

Proponents of career preparation in higher education insist that a contemporary 

undergraduate education should lean more toward forming an occupational identity through the 
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development of practical skills and less toward absorbing facts and content (Bloland, Stamatakos, 

Rogers, 1994; Tomlinson, 2010). In opposition, higher education traditionalists2 contend that 

career preparation and attainment, although important, should not be the primary outcomes of an 

undergraduate education. They argue further, emphasizing that the underlying purpose of higher 

education is to create a productive and educated citizenry (Eaton, 2006), and that acquiring an 

undergraduate education purely for career viability diminishes the original intent of higher 

education (Bok, 2009).  

Despite the advocacy for more traditional outcomes of higher education, rising costs of 

post-secondary education beget higher expectations further pushing the career preparation agenda. 

The National Science Board (2014) documents a decade of college tuition and fee increases, 

indicating that costs associated with higher education are actually growing faster than U.S. median 

household incomes. As a result, parents, potential and current undergraduates, and other 

stakeholders expect more from the time and money they invest in post-secondary education. These 

stakeholders warrant higher levels of accountability as they desire a high quality undergraduate 

education that produces above-average credentials for being competitive for and successful in 

coveted occupations.  

As pressures mount to heighten undergraduates’ career viability all while fostering 

scholarship, higher education administrators seek academic resources that enhance the career 

preparedness and competitiveness of their students while delivering a quality undergraduate 

education. One such resource is in promoting undergraduate research experiences which are 

argued to auspiciously enhance desired skills (e.g., critical thinking) and prepare undergraduates 

for careers. Given the formidable impact of research engagement upon those that have been 

involved in research activities, higher education administrators as well as faculty members must 

evaluate the use of research intensive experiences among the wider undergraduate population. 

Purpose of the Study 

For nearly two decades, numerous informative studies have addressed proposed benefits 

of undergraduate research engagement (Boyer, 1998; Kardash, Wallace, & Blockus, 2008; 

Lopatto, 2004; Nagda et al., 1998; Seymour et al., 2004). Only a handful of studies have examined 

why undergraduates engage in research activities (Hunter et al., 2007; Russell et al., 2007; 

                                                 
2 Academics and scholars with conservative ideals regarding higher education rooted in the fundamental expectation 

of scholarship and intellectual growth (Harvey, 2000) 
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Wayment & Dickson, 2008), and even fewer have investigated whether undergraduate research 

participants actually identify with the role of a researcher in their prospective disciplinary field 

(Carlone & Johnson, 2007; Hurtado et al., 2009). Moreover, much of the research regarding 

undergraduates’ participation in research activities and their attitudes toward research careers is 

focused strictly in science domains; little is known regarding undergraduate research engagement 

or research career attitudes among other disciplinary majors (Fechheimer, Webber, & Kleiber, 

2011).  

This study’s purpose was to expand the scope of undergraduate research literature by 

focusing on essential dimensions of undergraduate research. Thus, researcher role-identity 

salience, research career attitudes, awareness of research opportunities, research participation 

interest, and research engagement were examined among diverse undergraduates. In this context, 

diversity not only recognized traditional demographics characteristics (e.g., gender and 

race/ethnicity), but also acknowledged first-generation college student status, all academic class 

levels (e.g., freshmen and seniors), and the gamut of academic discipline (e.g., life sciences, art, 

etc.).  

Researcher role-identity salience was of special interest among the dimensions of 

undergraduate research examined in the present study and was thought to offer insight into other 

dimensions of undergraduate research particularly that of research engagement and research career 

attitudes. Given its potential importance to other dimensions of undergraduate research, the present 

study sought to develop a quantitative measure for researcher role-identity salience. Through 

empirical investigation, the present study pursued deeper understanding of undergraduate research 

dimensions while attenuating for the effect of actual research engagement.  

Examining dimensions of undergraduate research such as research engagement, researcher 

role-identity salience, and research career attitudes should contribute to our understanding of how 

potential future researchers form, pursue, and sustain prospective occupational role-identities.  

Greater discernment of undergraduates’ salience regarding prospective occupational role-identities 

will be useful for determining how role-identification and attitudes affect the pursuit of careers, 

specifically research careers. Moreover, evaluating researcher role-identity salience among 

undergraduates that have not actively involved themselves in research activities and programs, 

should further our insight into how awareness, interest, role-identity salience, and actual research 

engagement are related. 
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Research Questions 

 This study sought to investigate dimensions of undergraduate research and was guided by 

the following research questions:  

1. How does research engagement compare among diverse undergraduates? 

2. How do researcher role-identity salience, research career attitudes, awareness of 

research opportunities, and research participation interest vary across demographic 

characteristics after controlling for actual research engagement?  

3. How does undergraduate research engagement relate to researcher role-identity salience 

and research career attitudes net of demographics characteristics?   

Hypotheses 

 Applying a conceptual framework grounded in social identity theories (e.g., role-identity 

salience and situated learning) and behavioral theories (e.g., cognitive theory and theory of planned 

behavior), relevant hypotheses derived from an informed rationale were proposed in response to 

the study’s research questions. The following hypotheses are based primarily on review and 

synthesis of background literature germane to role-identity salience, career attitudes, and 

undergraduate research engagement.  

In regard to the first research question, it was hypothesized that research engagement would 

be most prevalent among males, Asian/Pacific Islanders, seniors, continuing generation college 

students, and sciences majors with physical science, life science, and engineering majors 

exhibiting the greatest involvement in research compared to other disciplinary majors. This 

inference is based primarily on evidence that suggests that males, Asian students, and science 

majors, specifically in physical and life sciences, have been most involved in undergraduate 

research (NSSE, 2007, 2012, 2013, 2014; Russell et al., 2007).  

 Relating to the second research question, it is anticipated that after controlling for 

differences in research engagement, other dimensions of undergraduate research including 

research role-identity salience, research career attitudes, awareness of research opportunities, and 

research participation interest would vary across demographic characteristics. Given the 

predominance of research intensive professions in the sciences, it is likely that dimensions of 

undergraduate research such as researcher role-identity salience, research career attitudes, and 
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research participation interest will be most positive among undergraduates majoring in science 

disciplines. Conversely, researcher role-identity salience and research career attitudes are likely to 

be less positive among demographic groups that are often underrepresented in the science 

disciplines such women, Black/African Americans and Hispanic/Latinos. 

Concerning the third research question, it is proposed that research engagement will be a 

significant predictor of researcher role-identity salience and research career attitudes. In addition 

it is proposed that majoring in a science discipline will also be a significant predictor of researcher 

role-identity salience and researcher career attitudes. Research engagement is often promoted as a 

method of developing future researchers particularly in science disciplines. This development 

likely occurs as prospective researchers form salient researcher role-identities through favorable 

experiences conducting research.  

Selected Definitions 

The following definitions are provided to establish consistency in the interpretation of 

terms used in the present study: 

 Continuing generation college student is a demographic designation associated with 

undergraduates that have at least one parent or legal guardian that earned a bachelor’s degree.  

 First-generation college student is a demographic designation associated with undergraduates 

whose parent(s) or legal guardian(s) have not attained a bachelor’s degree.  

 Formal Research Experiences are research-intensive experiences often in the form of 

administratively established research programs or activities (e.g., collegiate honors, directed 

independent study, research assistantship, research fellowship, senior-level project, etc.). 

These forms of research engagement activities have identifiable parameters of research 

expectations, such as active use of guided research-relevant skills, inquiry-based scholarship, 

and defined outcomes and deliverables. 

 Higher education traditionalist is an academic and/or scholar with conservative ideals 

regarding higher education rooted in the fundamental expectation of scholarship and 

intellectual growth 
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 Interest in research is the intrinsic desire of an individual to want to know and learn about 

inquiry based investigations relevant to his/her academic field of interest. This interest is self-

perceived and, in some cases, is influenced by extrinsic gains and/or prior experiences.  

 Research Career Attitudes are opinions held that demonstrate an individual’s affinity and 

interest in regard to a career in research.  

 Researcher role-identity salience is the extent to which an individual identifies as being 

someone that does research in his/her field of academic study.  

 Research universities are post-secondary institutions that are contemporarily classified by the 

Carnegie Classification of Institutions of Higher Education as doctoral universities of highest 

research activity (R1), higher research activity (R2), or moderate research activity (R3).  

 Role-identity salience is a perspective on the multiple social roles that an individual identifies 

with and are believed to be organized hierarchically according to their prominence within the 

self-concept3. Role-identities that are most important to an individual tend to be more salient 

than those of lesser importance. 

 Science disciplines are academic fields that incorporate the study of testable knowledge 

regarding the physical and natural world often through observation, experimentation, and 

inquiry (e.g., physical, life, allied health, engineering, social/behavioral and computational). 

 Situated learning is a perspective on the acquisition of knowledge and skills in the context of 

using them. Learning is achieved through the active application of information from an 

individuals’ working repository of knowledge and through their utilization of relevant skills in 

practice. This type of learning often occurs as individuals strive to gain membership into a 

community of practitioners and is a process of identity change and development. 

 Undergraduate research engagement is active participation in research activities or research 

projects as an undergraduate. Research engagement promotes critical thinking and inquiry-

based investigation and can be conducted independently or collaboratively. 

                                                 
3 An individual’s idea of themselves as derived from self-perceived beliefs about oneself (DeLamater & Myers, 

2011) 
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CHAPTER TWO 

REVIEW OF THE LITERATURE 

Introduction 

 The following literature review provides relevant background information associated with 

undergraduate research experiences, illustrates the occurrence of contextual learning and role-

identity development through engagement in research activities, and describes the concept of role-

identity salience. Awareness of undergraduate research opportunities and interest in participating 

in research activities will be explored as they relate to engagement in undergraduate research 

activities. Undergraduates’ career attitudes will also be examined with an underlying focus on 

science and research related careers. Furthermore, role-identity salience theories and measures will 

be used to demonstrate how role-identification relates to attitudes toward prospective occupational 

role-identities, specifically those in science and research intensive domains. 

Undergraduate Research Experiences 

Undergraduate research experiences are readily defined as scholarly collaborations 

between undergraduates and seasoned researchers that foster the examination and investigation of 

information in a fashion that is consistent with practices in a given disciplinary field (Fechheimer 

et al., 2011; Council on Undergraduate Research, 2010). These scholarly opportunities enable 

undergraduates to perform intellectual investigations that contribute to the body of knowledge in 

their disciplinary field. Through research activities, projects and programs, undergraduates engage 

in research experiences that explore their academic and creative interests by seeking answers to 

actively contested questions within a specific domain of interest.  

Inquiry, investigation, and analysis are the epitome of most traditional forms of 

undergraduate research; other forms, particularly in the arts, involve developing entirely new work 

for a disciplinary field. Nevertheless, all research experiences are thought to promote deep 

scholarly engagement (Hunter et al., 2007) which is argued to increase students’ persistence in 

their disciplinary fields (Seymour et al., 2004). Some propose that undergraduate research 

experiences encourage academic and social engagement and increases the likelihood that 

undergraduates will persist in their disciplinary fields (Astin, 1984; Pascarella & Terenzini, 1980; 

Hunter et al., 2007; Kardash et al., 2008). Positive attitudes toward research experiences are 

thought to be linked to increased persistence toward degrees ( Nagda et al., 1998; Tinto, 1998). 
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Pundits agree that undergraduates who obtain research experiences are provided a myriad 

of benefits such as a deepened knowledge of their academic field of study, development of 

investigative skills, and preparation for prospective occupations. Lopatto’s (2007) and Russell et 

al.’s (2007) studies of undergraduates engaged in research intensive programs indicated that 

participants gained clarification of career trajectories and better understanding of prospective 

occupational roles. Through increased confidence, ability to persist through project completion, 

and ability to defend and present research work, some of the proposed benefits of engagement in 

undergraduate research translate into attributes useful for success in the workplace.  

Engagement in undergraduate research is considered to be a high-impact educational 

practice as coined by the Association of American Colleges and Universities (Kuh, 2008). High-

impact educational practices are academic opportunities for undergraduates to focus their time and 

efforts into activities and programs that habitually have positive effects on their engagement in 

scholarly endeavors (National Survey of Student Engagement [NSSE], 2007; Kuh, 2008). The 

2007 NSSE report proposed six outcome indicators of high-impact educational practices:   

1. Time and effort devoted to purposeful tasks  

2. Faculty and peer interaction 

3. Interaction with diversity 

4. Frequent feedback 

5. Connections between learning context and real-world settings 

6. Coherent academically challenging curriculum 

These six indicators are loosely based upon Chickering and Gamson’s (1991) seven principles for 

good practice in undergraduate education; all are likely to occur through engagement in 

undergraduate research experiences.  

For instance, students engaged in undergraduate research dedicate much of their time to 

background literature review, data collection, experimentation, and/or data analysis (Kardash, 

2000). These students receive guidance and feedback from their interactions with faculty and/or 

research mentors and from their collaborations with other students through group projects, for 

example, senior design research teams or capstone4 group projects (Hunter et al., 2007). Moreover, 

through peer collaborations on research intensive projects there is an increased likelihood that 

                                                 
4 Capstones are defined as culminating experiences intended to foster critical thinking and knowledge integration 

skills among upper-level undergraduates (Wagenaar, 1992) 
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students will work with others from differing cultures and backgrounds, for example, in research 

internships and research assistantships. Through undergraduate research activities students can see 

how their work contributes to real-world questions and problems, and their research experiences 

can contextualize and deepen their book and course learning as they gain academic perspective 

(Seymour et al., 2004). In general, students engaged in undergraduate research can benefit a great 

deal from the apparent indicators of high-impact educational practices.  

Kuh’s (2008) study using data derived from the 2007 NSSE report on undergraduate 

students found that high-impact educational practices correlated with favorable educational 

outcomes such as higher grade point averages (GPAs) and greater preparedness for careers. Russell 

et al.’s (2007) examination of undergraduate research programs found that among baccalaureates, 

those who participated in research activities tended to have higher GPAs and were twice as likely 

to have expectations of obtaining a PhD as non-participants. Both investigations supported and 

strongly recommended that all undergraduates be encouraged to participate in undergraduate 

research activities and programs; however, most undergraduates do not participate.  

Participation in Undergraduate Research Activities 

A variety of constraints inhibit undergraduates’ participation in research activities. Russell 

et al. (2007) found that the majority of undergraduates that did not participate in research activities 

proposed reasons including: 1) not having the time or interest to do research, 2) not knowing of 

the importance of research, and 3) not being aware of opportunities to participate in undergraduate 

research-related activities. Similarly, Wayment and Dickson’s (2008) study of undergraduate 

research participation among psychology students at a single institution found that: 1) lack of 

awareness, 2) unequal access, 3) primary academic obligations, 4) lack of advertisement, and 5) 

uneven faculty incentives were inherent barriers of participation. Notwithstanding these 

participation constraints and barriers of access to undergraduate research experiences, some 

students still manage to involve themselves in research activities.  

For more than a decade, the National Survey of Student Engagement (NSSE) has 

pragmatically studied undergraduate research engagement among the gamut of post-secondary 

institutions. A recent NSSE report (NSSE, 2014) estimates that 26% of undergraduate seniors have 

engaged in research with a faculty member. Physical and life sciences majors have consistently 

“led the pack” while research engagement has remained lowest among business, education, and 

undecided/undeclared majors. Likewise, male, Asian, and continuing generation college students 
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have been among the most likely to engage in undergraduate research, while female, Black/African 

American, and first-generation college students were least likely (NSSE, 2012, 2013, 2014). 

Differences in undergraduate research participation may be attributed to the underrepresentation 

of female students in physical science and engineering disciplines, and the underrepresentation of 

African American students in physical and life sciences; undergraduates majoring in physical and 

life sciences, and engineering disciplines are most likely to engage in research (Blickenstaff, 2005; 

Fox, Carlone & Johnson, 2007; Hurtado et al., 2009; NSSE, 2012, 2013, 2014; Oakes, 1990).  

Evidence regarding why undergraduates participate in research activities is sparse. Hurtado 

et al.’s (2009) study of undergraduates’ participation in research proposed that part of the reason 

that students self-selected themselves to participate in research activities and programs was to 

foster deeper involvement in their field of study and to clarify their academic and career goals. It 

is apparent that the undergraduates that engage in research-related responsibilities in addition to 

their other academic degree requirements are generally self-motivated and knowledgeable about 

the research opportunities available to them.  

Learning to Do Research 

Engagement in research intensive activities and programs enables students to learn how to 

do research in a situated manner. Learning in this fashion is considered to be in context learning; 

the acquisition of knowledge and skills occurs while applied in practice (Lave, 1991; Wenger, 

1998). This type of practice is indicative of experiential learning models such as apprenticeships 

and internships (Kolb, 1984). Undergraduate research activities and programs, particularly those 

in science, provide students with training that not only teaches them how to do research but also 

establishes a forum for them to practice being a researcher through authentic research 

apprenticeship or internship experiences (Kardash et al., 2008; Lopatto, 2007). Through these 

situated learning experiences, students can model researchers and their methods while gaining 

knowledge and skills (Crawford, 2007; Feldman et al., 2007).   

When undergraduates have the opportunity to work directly with faculty research advisors 

or research mentors in their field of study, they are in essence enacting the apprenticeship model 

of learning. The apprenticeship model is a sustained learning model whereby a novice seeks 

expertise in a particular field through training received from an experienced mentor or skilled 

expert. Apprenticeships normally begin with the completion of small tasks, and responsibilities 
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increase as the apprentice becomes more knowledgeable and skillful. While the apprentice hones 

their skill through practice, s/he progresses from novice to practitioner and eventually expert.  

Academic programs such as Collegiate/University honors, research assistantships (RA), 

and directed individual/independent studies (DIS) among others give undergraduates access to 

research mentors and faculty advisors. These program experiences are comparable to 

apprenticeships in that students work with experienced researchers who guide them as they 

complete research specific tasks and requirements. For example, as students achieve less 

complicated tasks such as locating pertinent research articles for literature review, they may be 

progressively given more important tasks such as analyzing data and reporting results. This 

progressive dissemination of tasks is done in an effort to provide a novice with research 

experiences that will develop his/her skills eventually leading to increased confidence in 

conducting independent research. The assignment of research intensive tasks generally occurs over 

a sustained period of time, and expertise is accomplished through practice. In most cases the end 

goal is to position the apprentice as a full participant within his/her respective community of 

research practitioners.  

Similarly, the internship model is an in context learning experience for novices to gain 

familiarity with a particular field of interest without necessarily focusing on becoming skilled 

experts in the field. Instead a more general exposure occurs as interns gain experience working in 

authentic professional environments related to their field of interest. Through research internships, 

just as in research apprenticeships, knowledge and skills are acquired from the enactment of the 

day-to-day tasks of a research practitioner. Some examples of undergraduate research internship 

programs are the Research Experiences for Undergraduates (REU) program, Undergraduate 

Research Opportunities (URO) programs, and Undergraduate Research Experiences (URE) 

programs; all are programs that focus on conducting research under the guidance of experienced 

faculty mentors.  

In science-based research internships, such as the National Science Foundation funded 

REU programs, interns work full-time as researchers, most often during 6 – 10 weeks in the 

summer, and have regular contact with experienced research scientists as well as frequent 

interaction with other internship participants. While working in a scientific laboratory setting, 

these students often collect data, use specialized machinery to take measurements and are 

peripherally involved in ongoing experimentation. By placing these students in an authentic 
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research environment they gain exposure to “real” research that offers meaningful applicability of 

their knowledge and skills (Lopatto, 2007). For prospective researchers, research internships 

appear to be a form of occupational socialization similar to those of business internships for 

students anticipating occupation roles in business. The placement of undergraduates in research 

environments and the full-time work day offers them a normative research experience as well as 

an opportunity to model authentic research behaviors (Hunter et al., 2007; Weidman, 1984). 

Research internship programs have been viewed as effective educational engines used especially 

in the sciences for the enhancement of the undergraduate experience with benefits of increased 

interest in science careers, increased persistence in the completion of undergraduate degrees, and 

increased pursuit of graduate degrees (Hunter et al., 2007; Mogk, 1993; Nagda et al., 1998; Russell 

et al., 2007; Seymour et al., 2004). 

Undergraduate research activities and programs provide students with training that not only 

teaches them how to do research but also permits them to practice being a researcher through 

authentic research experiences. This practice places students in the position of legitimate 

peripheral participation and their involvement, research expertise, and level of interest may guide 

them toward full participation. Both research apprenticeships and research internships are situated 

learning experiences that assist students in constructing research knowledge, skills, and eventually 

expertise through practice. In order for students to learn “how to do” research, students must 

practice “doing” research.  

Researcher Role-Identity Development 

Novices and apprentices that seek to learn behaviors and skills associated with a specific 

role-identity are considered legitimate peripheral participants within a given community of 

practice; their transition to full participation or full membership within a community of practice is 

a process of role-identity development (Wenger, 1998). Lave (1991) expressed that the situated 

learning process of role-identity development through role-identity change is recognized through 

membership in a community of practitioners. She felt that in order for individuals to learn a role-

identity they must have access to the community in which that role is relevant.  

Thoits (1983) also explored role-identity development through situated learning referring 

to Zimbardo, Haney, Banks, & Jatle’s (1973) prison experiment to demonstrate how role-

enactment encourages the development of role-identities; role-behaviors are often learned as an 

individual assumes a role-identity associated with a particular social setting. Wenger (1998), Lave 
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(1991), and Thoits’ (1983) positions are evident in findings from Seymour et al.’s (2004) study of 

undergraduate research interns, noting that interns participating in undergraduate research 

programs learned to think and work like researchers by acting out the role-behaviors of a research 

scientist.  

Other studies found that in many science-based undergraduate research experiences, 

participants expressed how their interaction with peers, mentors, and faculty members led to 

feelings of acceptance within the scientific research community5 (Hunter et al., 2007; Kardash et 

al., 2008; Lopatto, 2007). Participation in undergraduate research gives students access to the 

research community of practice relative to their field of study. This access exposes students to the 

nuances of a researcher, and in many cases they even take on the role of a researcher as they 

conduct research specific tasks. Undergraduates involved in research activities and programs gain 

research experience through the practice of researcher role-behaviors. These experiences develop 

and/or reinforce their researcher role-identity.  

When an individual performs role-behaviors, that individual assumes or occupies a role-

identity. The term role-identity describes an individual’s ownership of a role through the enactment 

of role-behaviors. Given that one can perform role-behaviors but not necessarily identify with a 

role, self-identification with a role is essential for that role to become a role-identity (Hogg et al., 

1995; McCall & Simmons, 1978; Thoits, 1983). Callero (1985) proposed that roles were social 

objects that should be shared and acknowledged by the actions that they elicit; roles become 

identities when individuals use them as behavioral blueprints and self-defining mechanisms. For 

example, a scholar that defines him/herself as someone that conducts scientific research and 

identifies him/herself as a research scientist is taking ownership of that particular role-identity. 

Therefore, students that participate in the role-behaviors of a research scientist can “own” that 

identity through self-definition and self-identification.  

By assuming or occupying a role-identity and performing role-behaviors consistent with 

society’s expectations of that role-identity an individual expresses how s/he would like to be 

regarded by others (Alexander & Knight, 1971; Thoits, 2014). In doing so, s/he conveys 

information about the social roles with which they identify. Thoits (1983, 2014) argued that the 

alignment of an individual’s internal perception of a role-identity and societies’ expectations of 

                                                 
5 The scientific research community of practice can be defined as a cohort of practitioners from disciplines that 

fundamentally utilize the scientific method for their scholarship 
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that role-identity help give purpose, meaning, guidance, and direction to an individual’s life. 

Through undergraduate research activities and programs, students can learn the social standard for 

behaviors associated with research-related role-identities and may avoid incongruence resulting 

from an inaccurate understanding of associated behaviors. Research experiences offer a first-hand 

understanding of how to properly perform research specific role-behaviors.  

As individuals interact with their social environment, they create and respond to social 

behavior, thus shaping their self-concept (Hogg et al., 1995). Furthermore, individuals tend to 

gravitate toward activities and occupations that are aligned with how they already view 

themselves, making the self-concept integral to career decision-making processes (Blickenstaff, 

2005; Greenhaus & Simon, 1976; Ng & Feldman, 2007; Super, 1963). Through this process, an 

individual can decide what types of activities and goals s/he finds suitable and/or feasible.  

When undergraduates choose to participate in research-related activities in addition to their 

academic requirements they are choosing to pursue a supplementary educational experience that 

they find feasible and compatible with their self-concept. Moreover, their participation socializes 

them for careers in research through early exposure to the practices of research professionals 

(Seymour et al., 2004; Taylor, 1988). Those with salient researcher role-identities may be prone 

to pursue careers in research. 

Role-Identity Salience 

Role-identity salience describes how role-identities are positioned within the self-concept. 

Those role-identities that are most important to an individual and prominent within the self-concept 

are considered to be highly salient. According to Stryker’s (1968) identity theory, the discrete role-

identities that comprise the self-concept relate to one another hierarchically. Strongly valued 

identities are situated highest within this hierarchy, and less valued identities are situated lowest. 

Stryker’s (1968) conceptualization of role-identity salience proposed that individuals’ behaviors 

were determined by the relative salience of competing role-identities. He proposed that the relative 

salience of role-identities was reflected in the various role-behaviors that an individual would 

choose to perform.  

Salient role-identities are the role-identities that are most often assumed, and are viewed as 

congruent with an individual’s personal attributes and characteristics. These role-identities will 

likely be used by an individual to define him or herself (Callero, 1985). The more an individual 

values a particular role-identity, the more salient that identity.  
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McCall and Simmons (1978) expressed role-identity salience as a hierarchy of the 

prominence of role-identities guided by five important factors: (1) importance and (2) value of the 

role-identity; (3) need for support of the role-identity; (4) intrinsic or extrinsic gratifications 

associated with assuming the role-identity; and (5) perceived opportunities for successful 

enactment of specific role-behaviors in a given circumstance. Although all of these factors 

influenced role-identity salience, they were not considered equally important. McCall and 

Simmons (1978) argued that the salience of role-identities was primarily determined by the 

intrinsic and extrinsic gratifications achieved through the performance of valued role-behaviors.  

Callero (1985) combined Stryker’s (1968) identity theory with McCall and Simmons’ 

(1978) five factors in his study of role-identity salience among blood donors. His findings 

suggested that role-identity salience was a function of the extent to which a role-identity is part of 

the self-concept, the social relationships that were dependent upon that role-identity, and the 

subjective perceptions that individuals held regarding how they are viewed by others. This study 

presented a quantifiable method for establishing role-identity salience. Callero concluded that role-

identity salience, self-definition, the number of interpersonal relationships, and the perceived 

expectations of others were good predictors of future behaviors related to a particular role-identity. 

Stryker and Serpe (1994) further supported this notion adding that an individual’s perception of 

certain role-identities, whether negative or positive, could also determine behavior.  

In most cases salience among competing role-identities will determine which role-identity 

is occupied in a given situation (McCall & Simmons, 1978). Therefore, the social situation in 

which individuals find themselves also heavily influences the role-identity that they will assume 

(Alexander & Knight, 1971; Brewer, 2001). When the social situation is primary in determining 

the enactment of relevant role-behaviors, role-identities can become “situated” (Stone, 1962).  

Situated identities, or situated role-identities, activate when an individual’s conduct or 

behavior is oriented according to the particular role in which that person finds him or herself 

(Alexander & Knight, 1971; Stets, 2000). Sometimes the situated identity is unfamiliar and such 

situations demand that the individual perform role-expectant behaviors even if the scripts for the 

role-behaviors are unfamiliar. These situations may cause role-conflict and role-strain as struggles 

with conflicting demands of behavior stemming from competing role-identities occur (Thoits, 

1983). Undergraduate students involved in several extracurricular activities may experience this 

as they switch role-identities from one affiliation to another. 
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Measures of Role-Identity Salience 

Published measures of role-identity salience are sparse, and none were found that have 

been used to measure researcher role-identity salience. From the limited literature on salience 

(Callero, 1985; Stryker & Serpe, 1994; Thoits, 1983), it is understood that salience of a role-

identity is a function of: 1) the self-perceived importance of the role-identity, 2) the self-perceived 

perceptions of others’ expectations regarding the importance of that role-identity to the individual, 

and 3) the commitment to that role-identity through the interpersonal relationships dependent upon 

assuming that role, and the time spent participating in role-related activities.  

Self-Perceived Importance of Role-Identity 

Role-identity salience can be interpreted as an individual’s perception of the importance of 

a role-identity within his/her self-concept. The more closely a role-identity is tied to an individual’s 

thoughts and feelings, the more important that role will be to an individual. Likewise, the more 

important a role-identity is perceived to be relative to others, the more salient that role-identity 

will be (Hogg et al., 1995; Thoits, 1983).  

Much of the research on salience has discussed the relative importance of role-identities as 

an indicator of role-identity salience (Callero, 1985; Hogg et al., 1995; Stryker & Burke, 2000). 

However, the relative importance of role-identities can dramatically change from one life stage to 

another (Super, 1980). As undergraduates transition toward their careers, role-identities that 

inform characteristics associated with desired careers will become more evident. For example, an 

undergraduate business major striving to enter “Corporate America” may place greater value on 

role-identities that promote professionalism and networking. These role-identities will become 

more salient while role-identities that do not promote professionalism and networking 

characteristics may become less salient and less likely to be assumed.  

Self-Perceived Perceptions of Others’ Expectations 

In a study of science identity among successful women in science, Carlone and Johnson 

(2007) found that being recognized as a “science person” by others helped to strengthen science 

identities. The salience of role-identities is apparent when others refer to an individual by the same 

identifying categories that the individual would use to define him or herself (Stone, 1962), e.g., a 

researcher. From the perspective of others, individuals will be better known by their most salient 

role-identities (Callero, 1985). It is through an individual’s actions that others judge whether 

appropriate role-behaviors are performed (Burke & Reitzes, 1981), and it is through the 
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evaluations and appraisals of important others that individuals receive support for these behaviors 

(McCall & Simmons, 1978).  

The more salient the role-identity, the greater the perceived expectations that others have 

for an individual to maintain that role-identity (Callero, 1985). Social others will tend to describe 

and identify individuals by the prominent role-identities that they feel are important to that 

individual (Callero, 1985). In this sense, role-identity salience is a function of the expectations that 

others have of the individual and is reflected in the extent to which others are perceived to want 

an individual to occupy a particular role-identity (Hogg et al., 1995).  

Commitment to Role-Identities 

Studies of role-salience have defined commitment to role-identities as the social and 

personal costs entailed in no longer identifying with a specific role-identity (Callero, 1985; Hogg 

et al., 1995; Stryker & Burke, 2000). Other studies have described commitment to role-identities 

in terms of time spent participating in role-related activities, noting that discretionary time 

committed to a particular role-identity was an indicator of salience (Stryker & Serpe, 1994; Thoits, 

1983). In this study commitment to role-identities will be examined both in terms of interpersonal 

relationships and time spent participating in role-related activities. 

Interpersonal relationships. Stryker (1968) originally addressed commitment to role-

identities which he called interactional and affective commitment based on interpersonal 

relationships. He suggested that the number of interpersonal relationships based upon an individual 

simply assuming a role-identity was “interactional commitment,” and interpersonal relationships 

of personal and affective importance were referred to as “affective commitment.” The more 

commitment an individual had to a role-identity in terms of both interactional and affective 

relationships, then the more salient the role-identity to the individual.  

Commitment to role-identities can also be expressed through a role-identity’s dependence 

on an individual’s interpersonal relationships. Hogg et al. (1995) proposed that commitment to a 

particular role-identity would be high if individuals perceived that many of their important social 

relationships were predicated on the occupancy of a specific role-identity; the consequence of no 

longer occupying that role-identity would result in a loss of a social network of personal 

importance. Hurtado et al.’s (2009) study of undergraduate research engagement argued that 

research experiences fostered the development of valued mentor and peer networks. These 

interpersonal relationships acted as support systems for students who sought further involvement 
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in research activities. The development of meaningful interpersonal relationships can occur 

through participation in undergraduate research activities and programs. 

Time spent participating in role-related activities. Individuals will spend more time and 

effort doing activities associated with salient role-identities compared to role-identities of low 

salience (Stryker & Serpe, 1994). Role-identity salience is informed by frequency of participation 

in role-related activities resulting in effort exerted and time committed to a particular role-identity 

(Callero, 1985; Ng, 2007; Stryker & Serpe, 1982). Participation is a behavioral outcome related to 

role-identity salience; the more highly salient the role-identity is to an individual, the more 

discretionary time and effort the individual will devote to activities associated with that role-

identity. For example, if a scientist decided to discontinue or spend less time working in the 

scientific community, then his/her salience of the science role-identity would likely decrease. 

Thoits (1983) conceptualized commitment to role-identities proposing that the more time 

and energy that an individual dedicated to a role-identity, then the more highly salient that role-

identity was to the individual. In this sense individuals are said to be more highly committed to an 

identity compared to others when they invest a great amount of time and effort in behaviors 

indicative of a given role-identity. Thoits (1983) felt the salience hierarchy of role-identities could 

be used to demonstrate and determine the specific role-behaviors that individuals would spend 

their time and energy enacting. She proposed that among other constraints, individuals have 

limited time and energy and any increase in time and energy committed to one role-identity would 

likely decrease the time and energy committed to alternate role-identities. This conceptualization 

stressed commitment in terms of time spent assuming a particular role-identity. Thus role-identity 

salience is a function of time and energy invested in activities indicative of a particular role-

identity.   

Career Attitudes  

With the exception of studies describing career preparation through internship experiences, 

mainly among business majors and prospective law students (Callanan, & Benzing, 2004; Gault, 

Redington, & Schlager, 2000; Stone, & McLaren, 1999; Taylor, 2003), research regarding 

undergraduate career attitudes research is extensively concentrated in science domains. Moreover, 

much of the focus of this research is on increasing the representation of women (Blickenstaff, 

2005; Fox, Carlone & Johnson, 2007) and minority students (Hurtado et al., 2009; Oakes, 1990) 

in science fields.  
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Undergraduates’ career attitudes are also evident in the areas of retention and persistence 

toward degree completion (Astin, 1984; Pascarella, & Terenzini, 1980; Tinto, 1998). Pascarella & 

Terenzini, (1980) and Astin, (1984) argued that undergraduates who are deeply involved in the 

academic and social aspects of their undergraduate experience are likely to persistence in their 

disciplinary field. Tinto (1998) indicated that indicators of undergraduate persistence toward 

degrees are greatly influenced by positive attitudes toward a prospective career.  

Research concerning undergraduate retention, persistence, and graduation rates are all 

relevant issues to consider when assessing undergraduates’ attitudes toward their prospective 

careers. Undergraduates can prepare themselves for careers through engagement in career 

preparation activities such as undergraduate research and/or internships. Many researchers insist 

that involvement in undergraduate research activities increase students’ persistence and attitudes 

toward careers, particularly in the sciences (Nagda et al., 1998; Maltese & Tai, 2011).  

Attitudes toward Careers in Science 

Historically, cross-sectional studies regarding undergraduates’ attitudes toward the pursuit 

of science careers posited declines in interest and enrollment in science disciplines6 (Phelan, 1979; 

Weidman, 1984). Notwithstanding, undergraduate science education and enrollment demonstrated 

positive progress going into the 21st century. Since 1994 enrollment in science disciplines has 

steadily risen with notable gains in social and behavioral sciences. Meanwhile, bachelor’s degrees 

in science fields have also increased and now account for about a third of all undergraduate degrees 

(National Science Board, 2016).  

Aligned with this amplified interest in science careers among undergraduates, the science 

workforce has expanded. Over the time period of 2004 to 2007 alone the science workforce grew 

by 3.2%, twice the rate of the entire U.S. workforce during that time period. Accompanied by the 

rise of new science disciplines (e.g., forensic anthropology), this growth has been attributed to the 

increasing number of science degrees awarded, immigration of scientists and engineers into the 

U.S. workforce, and relatively small numbers of retiring scientists and engineers (National Science 

Board, 2012). Given that interest and enrollment in science disciplines continue to increase, 

leading to more growth in the science workforce, undergraduates majoring in science disciplines 

must be substantially prepared to seek employment as they enter a competitive market for science 

                                                 
6 Science disciplines are academic fields that incorporate the study of knowledge through testable inquiry (i.e., 

physical, life, engineering, social/behavioral and computational) 
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careers. Their preparation for competitive careers begins with high achievement in science 

education (Osborne, Simon, & Collins, 2003), and high achievement in science education has been 

correlated with positive attitudes toward science (Welch, 2010).  

In conjunction with positive attitudes, science majors can gain a competitive edge while 

preparing themselves for science careers through their engagement in undergraduate research. 

Undergraduate research experiences can prime talented science majors for prospective occupations 

by offering deeper understanding of science careers, especially research intensive careers 

(Kardash, 2000; Seymour, Hunter, Laursen, & Deantoni, 2004). Their attitudes toward prospective 

careers and their science research experiences should impact their motivation to pursue highly 

sought after careers in science.  

Undergraduates participating in science-based research internship programs indicated that 

they gained clarification and confirmation of their career interests in science (Kardash et al., 2008; 

Lopatto, 2007). Research interns in science fields also reported gains in knowledge and 

understanding of research which has been shown to lead to greater appreciation of the nature of 

science, learning ethical behavior in science research, and greater interest in scientific fields of 

study (Hunter et al., 2007; Kardash et al., 2008; Seymour et al., 2004). These gains often translated 

into positive changes in attitudes toward learning and working as a research scientist, and 

presumably helped students to identify with the role of a researcher in their field of study. 

According to Ajzen’s (2012) theory of planned behavior, positive attitudes can motivate 

behaviors consistent with those attitudes; therefore, students’ attitudes toward science should 

impact their motivation to pursue science as a career and their success and achievement in science 

professions. Undergraduates majoring in life and physical science disciplines traditionally have 

been high achievers and have had higher degree aspirations than those majoring in other academic 

disciplines (Green, 1989; Osborne et al., 2003). Therefore, providing avenues for these high 

achieving students to learn and exhibit research behaviors through situated learning experiences 

may influence their behaviors toward science-related research careers.  

Socialized Attitudes toward Science 

Attitudes toward science are influenced by diverse socializing factors, most notably those 

associated with gender and school socialization. Among elementary school students, young males 

have more positive attitudes toward science and science careers than young females, due in part to 

sex-stereotyped attitudes toward science occupations and careers (Losh, Wilke, & Pop, 2008; 
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Osborne et al., 2003; Savenye, 1990; Weidman, 1984). Jones, Howe, and Rua (2000) found that 

middle school aged girls perceived science careers to be difficult, while middle school aged boys 

perceived that science careers were most suitable for males.  

Literature regarding the perception of science in school affirms that school science 

socialization fosters feelings and behaviors toward science that could determine whether students 

will proceed with science studies after middle school (Osborne et al., 2003). Joyce and Farenga’s 

(1999) study of science experiences, attitudes, and interests found that the perception of science as 

a field of interest could develop in school as early as the age of nine. Losh et al. (2008) found that 

among elementary school children, perceptions of scientists were influenced by gender as children 

tended to draw scientists that looked like themselves (e.g., same gender). Thus if we want more 

diverse scientists, it is imperative to promote positive attitudes toward science and combat science-

related stereotypes early on because children’s experiences and beliefs influence their pursuit of 

science interests (Joyce & Farenga, 1999, Savenye, 1990). 

Degenhart et al. (2007) studied middle school students’ attitudes toward science careers 

and found that students’ positive interest and attitudes regarding science dropped during their 

middle school years. A proposed reason for this eschewing of science is the lack of contemporary 

role-models. Osborne et al. (2003) noted that students today may be inclined to only refer to 

famous scientists such as Albert Einstein or Sir Isaac Newton as opposed to current innovators 

when asked about their role-models in science. This demonstrates students’ unfamiliarity with 

current scientific research and a lack of information regarding the work and contributions of 

today’s scientists. Moreover, young students’ unfamiliarity with current science trends and 

information is not surprising given that most students are not intensively exposed to science 

disciplines until middle school (Losh & Nzekwe, 2011).  

Fortunately, at the undergraduate level students have more access to interactions with 

representatives of the science community which help to develop general conceptions about 

science-related nuances and behaviors (Hunter et al., 2007; Weidman, 1984). Both Osborne et al. 

(2003) and Phelan (1979) proposed that faculty and school involvement influenced 

undergraduates’ attitudes toward science. Thus through research experiences, undergraduates can 

receive a sense of the norms that will in turn represent their generalized conceptions of research 

(Bay, 2006; Weidman, 1984).  
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Research activities and programs are socializing forums that prepare undergraduates for 

research through situated learning experiences within the scientific research community. As 

socializing agents, science research faculty can provide students with an understanding of the 

scientific research community, culture and organizations, thereby influencing students’ attitudes 

toward science. These attitudes continually evolve as students gain additional science-related 

experiences. 

Measuring Science Attitudes 

Students’ scholastic journey from initial science career interests to professional fruition is 

called the “science pipeline” (Hanson, Schaub, & Baker, 1996; Maltese & Tai, 2011). This notion 

acknowledges that educators and mentors can help to maintain, if not increase, the number of 

students that enter science professions by encouraging and supporting young students as they show 

interest and promise in science-related domains. Supported by the theory of planned behavior 

(Ajzen, 2012), students’ persistence and interest in science is a consequence of their attitudes 

toward science. Osborne et al., (2003) defined attitudes toward science as beliefs, values, and 

feelings regarding many aspects of science, such as how science is taught, its impact on the world, 

and opinions related to science. Measuring these has become increasingly more important as more 

attention has been focused on the idea of a “leaky” science pipeline caused by potential decreases 

in science interest and persistence among students at all levels of education. 

There are several instruments used to measure science attitudes, yet few that have 

undergone comprehensive psychometric analysis. Simpson and Troost’s (1982) Attitude 

Questionnaire (STAQ) measured science attitudes related to perceptions of school science, 

motivation in science, and enjoyment of science. Gogolin and Swartz’s (1992) Attitudes toward 

Science Inventory (ATSI) questionnaire measured perceptions regarding the science instructor, 

anxiety toward science, societal value of science, motivation in science, and enjoyment of science. 

Aikenhead and Ryan’s (1992) Views on Science Technology and Society instrument (VOSTS) 

measured general attitudes toward science and scientists. More recently, Glynn, Brickman, 

Armstrong, and Taasoobshirazi (2011) developed the Science Motivation Questionnaire II which 

measures students’ motivation to persist in science domains. Although these are all reputable 

questionnaires, they lack an important dimension that specifically measured attitudes toward 

science careers.  
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Fraser’s (1981) Test of Science Related Attitudes (TOSRA) was a distinct and 

comprehensive evaluation of students’ attitudes regarding science and included an assessment of 

science career attitudes. Based upon Klopfer’s (1971) Attitudes toward science and scientist 

classifications, Fraser’s (1981) TOSRA measured seven constructs related to science attitudes: (1) 

social implication of science, (2) normality of scientists, (3) attitude toward scientific inquiry, (4) 

adoption of scientific attitudes, (5) enjoyment of science lessons, (6) leisure interest in science, 

and (7) career interest in science. The TOSRA’s career interest in science construct measured 

students’ attitudes toward a career in science and provided a barometer that could be used to 

determine whether students intended to pursue science as a career. This instrument should be 

useful for assessing attitudes toward careers among undergraduates, and has undergone 

comprehensive psychometric analyses (Welch, 2010).    

Summary of Conceptual Foundations 

Undergraduate research activities and programs are high-impact educational practices that 

afford undergraduates the opportunity to practice doing research in their field of study. 

Engagement in research intensive activities is thought of as an effective method of training and 

preparing undergraduates for careers in research, particularly those majoring in the sciences. 

Through research-related activities and programs, participants learn the knowledge and skills that 

are conducive to conducting research. These experiences assist them in identifying with 

prospective occupational and career role-identities in research.  

Situated learning occurs in undergraduate research activities through apprenticeship and 

internship models used to teach students how to do research through active practice and 

participation. Active involvement in research and conducting research-relevant tasks and 

responsibilities helps socialize potential future researchers for careers in research-related 

occupations. Undergraduates’ participation in the role-behaviors of researchers situates their 

learning of the researcher role-identity (Lave, 1991; Stone 1962; Thoits, 1983). They achieve this 

as legitimate peripheral participants striving to learn the knowledge and skills needed to become a 

full member of the research community of practice specific to their field of study. Becoming a 

member of a community of practitioners is a process of role-identity change and development.  

Career attitudes among undergraduates are affected by occupational socialization 

experiences such as internships and apprenticeships. Both the apprenticeship and internship 

models of occupational socialization are often apparent in undergraduate research experiences, 
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particularly for those in science disciplines. Investigations regarding other attitudes of 

undergraduates are mainly in the realm of retention and persistence. Undergraduate research 

engagement is argued to increase retention and persistence in science disciplines and promotes 

favorable attitudes toward science careers. Undergraduate interest in participating in research-

related activities, awareness of available research opportunities, perceived importance of being 

involved in research, and access to research opportunities in their field of study appear to affect 

whether students engage in research activities (Russell et al., 2007; Seymour et al., 2007). In 

particular, science majors have a number of research activities and programs available to them and 

have the largest representation of undergraduate researchers among all academic disciplines. Their 

access and exposure to scientific research fosters their development of a research role-identity.  

An individual can assume numerous role-identities and for a given situation the 

determinant of the role behaviors that will be enacted is a function of salience.  An individual’s 

salience of a role-identity is a function of several factors.  Among these are four distinct measures 

that can be used to examine role-identity salience: (1) the self-perceived importance of the role-

identity, (2) self-perceived perceptions of others’ expectations regarding the importance of that 

role-identity to the individual, (3) the interpersonal relationships dependent upon assuming that 

role-identity, and (4) the time spent participating in role-related activities. Role-identity salience 

incorporates a hierarchical view of identities within the self-concept; this hierarchy is used to 

demonstrate the likelihood that certain role-behaviors will emerge in a given situation. Depending 

on the social situation, role-behaviors that are linked to highly salient role-identities will likely be 

enacted as opposed to those that are less salient. A hierarchical organization of role-identities 

prioritizes the enactment of role specific behaviors according to salience.  

Many science-based careers and professions involve conducting research, and many 

scientific discoveries and breakthroughs are a result of scientific research. Undergraduates 

pursuing occupational roles and careers in science are likely to conduct research in their profession. 

Their identification with and attitudes toward research careers in science should greatly influence 

whether they plan on pursuing careers in science research. With the use of situated learning 

experiences acquired through involvement undergraduate research activities and programs, 

aspiring science majors have the opportunity to be socialized for careers in science research. This 

socialization occurs through relevant experiences that support and encourage talented students and 

their interests in science careers. In this era of innovation the need for talented scientists is fervently 
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expressed across both private industry and government sectors (Brykczynski, Flattau, & Nek, 

2013); it is clear that science fields and professions desire the best and the brightest. The challenge 

of today is not only to engage and increase students’ interest in science, but to successfully prepare 

them for highly competitive science-related careers. 
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CHAPTER THREE 

RESEARCH METHODS 

The present study investigated dimensions of undergraduate research, specifically, the 

construction of a researcher role-identity, attitudes toward a career in research, awareness of 

research opportunities, interest in research participation, and engagement in research activities. 

The study postulates that constructing a researcher role-identity and developing attitudes toward 

research careers concomitantly occur as undergraduates engage in research activities. Granting this 

postulation, assessing researcher role-identity salience and research career attitudes was crucial to 

addressing the present study’s research questions. The following describes the preliminary 

analysis, research design, and instrumentation of crucial measures employed in the present study. 

Preliminary Analysis 

Preliminary analyses conducted in Nzekwe’s (2012) pilot study of science researcher role-

identity salience and undergraduate research engagement informed the modeling and 

instrumentation of researcher role-identity salience measures utilized in the present study. This 

pilot study included a sample of 104 undergraduate science majors, 85% of which had previously 

engaged in at least one formal undergraduate research experience, for example, directed 

independent/individual study, research assistantship, research internship, or university/collegiate 

honors program. The remaining 15% had not engaged in any prior formal research experiences. 

Ostensibly, all study participants were interested in engaging in research activities exhibited by 

their application to participate in a National Science Foundation funded summer research 

mentorship program and/or their work in completing an honors thesis. 

Pilot study participants completed a questionnaire containing items measuring science 

researcher role-identity salience and science research career attitudes. Measures of science 

researcher role-identity salience used in the pilot study were adapted from Callero’s (1985) study 

of blood donor role-identity salience and were grouped into three unique indices: 1) self-perceived 

importance of role-identity, 2) perceived expectations of others, and 3) interpersonal commitment 

to role-identity (Burke & Reitzes, 1991; Callero, 1985; Stryker & Serpe, 1982; Thoits, 1983). 

Measures of science research career attitudes were adapted from Fraser’s (1981) Test of Science 

Related Attitudes (TOSRA) career interest in science index. Table 1 displays pilot study items and 

measured indices.  
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Table 1 

Pilot study items measuring Science Researcher Role-Identity Salience and Science Research Career Attitudes 

Mnemonic  Items    

SCIENCE RESEARCH ROLE-IDENTITY SALIENCE  

Self-perceived importance of role-identity index 

 SCITHNK = Science research is something I rarely even think about. 

 FEELLOS = I would feel a loss if I were forced to give up doing science research. 

 NOCLR= I really don't have any clear feelings about science research. 

 IMPTPRT = Science research is an important part of who I am. 

 RNKSCI = Importance ranking of the science researcher role-identity.  

Perceived expectations of others index 

 INTRMS = Many people think of me in terms of being a science researcher. 

 IMPTME = Other people think that conducting science research is important to me. 

 FRDSREL = It is important to my friends and relatives that I continue as a science researcher. 

 
GIVEUP = It really wouldn't matter to most people I know if I decided to give up conducting science 

research. 

 AWARE = Many of the people that I know are not aware that I am a science researcher. 

 EXPECT = Many of the people that I know expect me to continue as a science researcher. 

 
DISAPPT = Many people would probably be disappointed in me if I just decided to stop conducting 

science research. 

Interpersonal commitment to role-identity index 

 IMPTYOU = Of all the people you know through doing science research, how many are important to you? 

 
OTHRACT = Of the people you know through doing science research, how many participate in other 

activities with you? 

SCIENCE RESEARCH CAREER ATTITUDES ITEMS 

 DSLKBNG= I would dislike being a science researcher. 

 MKDSCV = I would like to work with people who make discoveries in science research. 

 JOBINLB = I would dislike having a job in a science research laboratory. 

 INTRSLV = Working in a science research laboratory would be an interesting way to earn a living. 

 DULBOR = A career in science research would be dull and boring. 

 INTRSJB = A job as a science researcher would be interesting. 

  LKTOBE = I would like to be a science researcher. 

 

 

Pilot Study Modeling 

Confirmatory Factor Analyses (CFAs) were conducted with pilot study measures to 

determine how well participants’ responses fit a hypothesized model that correlated a science 
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researcher role-identity salience construct with a science research career attitudes construct. The 

evaluation of model fit criteria for measurement models resulting from these CFAs were based on 

Hu and Bentler’s (1999) structural equation modeling (SEM) fit recommendations with further 

endorsement from McDonald and Ho (2002). Both studies proposed that a non-significant chi 

square, a Comparative Fit Index (CFI) and a Tucker-Lewis Index (TLI) greater than 0.95, a Root 

Mean Square Error of Approximation (RMSEA) less than 0.05, and a Standardized Root Mean 

Square Residual (SRMR) less than 0.8, were SEM model fit indicators of a good fitting model. 

Model fit indicators such as CFIs and TLIs between 0.90 and 0.95, RMSEA between 0.05 and 

0.08, and SRMR between 0.8 and 1.0 were indicative of an adequately fitting model. 

In an effort to incorporate measures of science research career attitudes with measures of 

science researcher role-identity salience, the pilot study developed a mixed model that correlated 

a science researcher role-identity salience construct with a science research career attitudes 

construct. After conducting a CFA of this model, the resulting measurement model demonstrated 

a non-significant chi square value (X2
(179) = 208.3, p = .07); CFI and TLIs both greater than 0.95, 

a RMSEA index less than 0.05, and a SRMR that was equal to 0.8. Overall the model proved to 

be a good fit to the pilot study data, however the model fit criteria for the chi-square value and 

SRMR were marginal. Figure 1 displays the pilot study measurement model depicting science 

researcher role-identity salience as a construct correlated with a science research career attitudes 

index.   

Pilot Study Results 

The pilot study found science researcher role-identity salience to be highly positively 

correlated (r = .6, p < .001) with science research career attitudes. Pilot study results also indicated 

that participants with formalized research experience (e.g., research internship or 

university/collegiate honors program) had positive ratings for both science researcher role-identity 

salience and science research career attitudes. Moreover, science researcher role-identity salience 

and science research career attitudes were comparable for both research internship and 

university/collegiate honors program participants. Furthermore, participants that engaged in more 

than one formalized research experience (e.g., research internship and university/collegiate honors 

program) were among the highest in science researcher role-identity salience and science research 

career attitudes.  
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A somewhat unexpected finding of this pilot study indicated that science researcher role-

identity salience and science research career attitudes among those undergraduates that were 

interested in participating in research activities but had not yet had a formal undergraduate research 

experience were also comparable to those with formal research experience. It appeared that a 

reciprocal relationship existed between interest in participating in undergraduate research activities 

and situated engagement in undergraduate research. Results suggested that although situated (i.e., 

actual) engagement in undergraduate research may reinforce salient science researcher role-

identities, interest in undergraduate research and possibly motivation to obtain undergraduate 

research experiences must also be considered when examining researcher role-identity salience 

and undergraduate research engagement.   

Generalizability of pilot study results was limited due in part to a small sample size of 104 

study participants. In addition, pilot study participants were solely comprised of undergraduate 

science majors, all seemingly interested in obtaining research experiences. Thus pilot study results 

offered a limited understanding of researcher role-identity salience and undergraduate research 

engagement among a diverse population of undergraduates with varying research participation, 

interest, motivations, and academic backgrounds. These apparent limitations warranted further 

investigation and led to the undertaking of the present study which sought to conduct a 

comprehensive assessment of undergraduate research engagement among a more diverse 

undergraduate population. 

Design of the Present Study 

The present study utilized a survey questionnaire as the data collection technique and 

quantitatively assessed dimensions of undergraduate research among a cross-section of 

undergraduates from various academic disciplines and with varying research experiences. In doing 

so, it estimated the prominence of a researcher role-identity that is, researcher role-identity 

salience, as well as other dimensions or aspects associated with undergraduate research including 

research engagement, research career attitudes, awareness of research opportunities, and research 

participation interest. These dimensions of undergraduate research were examined and compared 

among a sample of undergraduates at a large research university. All study participants self-

selected to participate in the present study.  

Study Questionnaire 

 The study questionnaire, aptly referred to as the undergraduate experiences questionnaire 

(Appendix C), was constructed in collaboration with Florida State University’s Office of 
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Undergraduate Research. The research questionnaire included items that assessed participants’ 

undergraduate research and other college experiences, perceptions of their college experience, 

confidence in their research-related abilities, and dimensions of undergraduate research. Research 

questions of the present study were solely concerned with dimensions of undergraduate research, 

namely researcher role-identity salience, research career attitudes, awareness of research 

opportunities, interest in participating in research activities, and engagement in research activities.  

A Priori Power Analysis 

The power achieved from a particular statistical test is the probability of obtaining a 

statistically significant result when one does exist (i.e., 1 - Type error II) or in other words correctly 

rejecting the null hypothesis when it is false (Cohen, 1992). Power is highly dependent on 

statistical criteria such as alpha level, sample size, and the specified effect size. A common power 

rating for statistical analyses in the social sciences is at least 80% (0.8); however, many researchers 

choose power levels of 90% (0.9) and 95% (0.95) (Cohen, 1988). A power rating of 95% (0.95) 

means that the statistical analysis conducted will correctly reject the null hypothesis when a 

statistically significant result occurs in the research findings in 95 out of 100 probability samples.  

The present study employed two-tailed independent sample mean difference tests (i.e., t-

tests), bivariate correlations, one-way analyses of variance (ANOVA), one-way analyses of 

covariance (ANCOVA), and multivariate linear regression analyses in order to address the 

research questions. In preparation for these statistical analyses, several a priori power analyses 

were conducted using the G*Power 3.1 software (Faul, Erdfelder, Buchner, & Lang, 2009). Results 

from these a priori power analyses were utilized as an indication of the minimum study sample 

size required to attain a power of 95% while conducting the statistical analyses that addressed the 

study’s research questions.   

For example, if conducting a two-tailed independent sample t-test with an alpha level set 

at 0.05 and a medium effect size, a minimum sample size of 210 participants (preferrably 105 

students in each sample group) would be necessary for a 95% power rating. For conducting a two-

tailed bivariate correlation analysis among measured items with an alpha level set at 0.05 and a 

medium effect size, a minimum sample size of 138 participants would be necessary for a 95% 

power rating. While conducting a two-tailed one-way ANOVA using an independent variable with 

thirteen categories, a minimum sample size of 286 participants would be necessary to achieve a 

95% power rating with an alpha level set at 0.05 and a medium effect size.  
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Moreover, when conducting two-tailed analyses of covariance (ANCOVA) with an 

independent variable with thirteen categories while controlling for two additional independent 

variables, a minimum sample size of 448 participants would be necessary to achieve a 95% power 

rating with an alpha level set at 0.05 and a medium effect size. For conducting a two-tailed 

multivariate linear regression analysis with a single dependent variable and ten independent 

predictors, a minimum sample size of 89 participants would offer a 95% power rating with an 

alpha level set at 0.05 and a medium effect size.  Thus in order to achieve at least a 95% statistical 

power rating when conducting the t-tests, bivariate correlations, one-way ANOVAs, ANCOVAs, 

and multiple linear regression analyses used in the present study a minimum sample size of 448 

study participants was required.  

Participants  

Participants of the present study were undergraduates enrolled at Florida State University 

(FSU) during the spring 2013 academic semester. Under the auspices of FSU’s Office of 

Undergraduate Research, all undergraduates (30,744) were invited to participate in the study via 

an e-mail sent to their FSU e-mail addresses. After receiving the e-mail requesting their 

participation, students were re-directed to an online questionnaire administered through the 

Qualtrics survey server. Participants were then informed that by completing the study 

questionnaire, they would be entered into a random drawing for which 20 participants would be 

awarded a $50 Publix gift card; the FSU’s Vice President of Research Office provided funding for 

this incentive.  

Data Collection 

Data were collected by study questionnaires over a period of four weeks beginning April 

7, 2013 and closing May 3, 2013. Weekly reminders were sent to undergraduates who had not yet 

completed the study questionnaire. Following the close of questionnaire submissions and 

completions, a raw dataset resulting from questionnaire responses was downloaded from the 

Qualtrics survey server. This raw dataset consisted of 7,683 cases. An initial analysis of this raw 

dataset found that it was necessary to remove 214 of these cases for the following reasons: 

 30 cases were dropped that included questionnaires whose online link was accessed but 

participants did not consent to participate in the study and thus no responses were 

collected for any of their questionnaire items. 
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 183 cases were dropped that included questionnaires whose online link was accessed 

and although the participants consented to participate in the study, they did not provide 

responses to any of the questionnaire items. 

 1 case was dropped for not having an FSU identifier (i.e., FSU e-mail address) or an 

associated internet protocol (IP) address. It is not certain how this case was produced, 

but it is reasonable to assume that it should not be included in this study. All other cases 

had both a FSU e-mail address and an associated IP address.  

The remaining cases resulted in a study dataset comprised of information from 7,469 

undergraduates, representing a 24% response rate.  

With distribution of the study questionnaire through the Qualtrics survey server came the 

ability to embed participants’ FSU e-mail addresses as a field in the study dataset. After cross-

referencing this field with institutional data, FSU’s Office of Institutional Research provided 

demographic variables for each of the 7,469 study participants. These institutional demographic 

variables included gender, race/ethnicity, academic class level, first-generation college status, 

academic field, SAT and ACT scores, high school and cumulative college GPA, and total college 

credit hours. With the exception of first-generation college status, FSU’s Office of Institutional 

Research also provided comparative undergraduate population demographics.   

Sample Demographics 

Study participants were 68% women and 32% men. The race/ethnicity groupings of 

participants were 4% Asian/Pacific Islander, 10% Black/African-American non-Hispanic/Latino, 

16% Hispanic/Latino, 1% Native American, 68% White non-Hispanic/Latino, and 1% 

Other/Unspecified students. A large proportion of participants (74%) were upper-classmen with 

46% seniors, 28% juniors, 19% sophomores, and 7% freshmen. Most participants (63%) were 

continuing generation college students with the remaining 37% classified as first-generation 

college students. Less than 2% of study participants had missing data regarding their academic 

class level or first-generation college student status; no data were missing for gender or 

race/ethnicity. 

Undergraduate research engagement, herein defined as formal research experiences, was 

operationalized as the percentage of participants that had a research mentorship experience (i.e., 

worked with a mentor/faculty supervisor on research-related activities) or general research 

involvement (i.e., participated in any undergraduate creative projects, research-related 
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activities/programs, or senior-level projects). The vast majority of study participants (71%) had 

not engaged in a formal research experience, while 27% indicated involvement in formal research 

through general research and/or research mentorship activities and programs. Undergraduate 

research engagement among study participants was likely representative of the population given 

that 24% of seniors in the present study’s sample indicated having worked with a research mentor 

or faculty supervisor on research-related activities, which is comparable to the NSSE’s (2014) 

estimation of 29% of seniors at similar research institutions (i.e., R1).  

Among study participants, the largest percentage (24%) were majoring in social sciences, 

with 16% majoring in business disciplines, 9% in humanities disciplines, 7% in behavioral 

sciences, 7% in allied health sciences, 7% in life sciences, 6% in communication & information 

disciplines, 6% in arts disciplines, 5% in engineering disciplines, 4% in education disciplines, 4% 

in physical sciences, 3% in computational sciences, and 2% classified as undecided/undeclared. 

No data were missing for participants’ academic majors. Table 2 compares gender, race/ethnicity, 

academic class level, first-generation college status, and academic field distributions among the 

total FSU undergraduate population with study participants. 

Categorizations of undergraduates in science majors were augmented with information 

from the NSF’s Science and Engineering Indicators (National Science Board, 2012, 2013, 2014) 

and categorized as physical sciences, life sciences, engineering disciplines, computational 

sciences, allied health sciences, behavioral sciences, and social sciences (see Table 3 for science 

majors by academic field). The academic fields of undergraduates in other disciplinary majors 

(e.g., non-science disciplines) were categorized as communication and information, business, 

humanities, arts, education, and undecided/undeclared (see Table 4 for other disciplinary majors 

by academic field). Using these categorizations, 57% of participants were classified as 

undergraduate science majors, and 43% were classified as majoring in other disciplinary fields.  

On average, study participants had mean SAT scores of 1150 and mean ACT scores of 

25.2, with high school GPAs of 3.0, cumulative college GPAs of 3.1, and 85.0 total college credit 

hours. The percentages of missing data for high school GPA (20%), SAT scores (20%) and ACT 

scores (26%) among study participants were consistent with that of the population7. It is not 

surprising that there were missing values for these measures as admissions does not require 

undergraduates to have both SAT and ACT scores, and transfer students are not required to provide 

                                                 
7 High school GPA, SAT and ACT score information for the population was supplied by FSU.  
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their high school GPA. Table 5 shows pre-college standardized test scores, GPAs, and total college 

credit hours among the total FSU undergraduate population compared to those of the study 

participants, as well as the occurrence of missing values for these academic achievement measures. 

 

Table 2 

 

Demographic comparison of FSU undergraduate population with study participant sample 

  All FSU 

undergraduates 
  Study participants     

Categories 
 

N  % 
 

n 
 

% 

Gender 

        

Women 16,952 55.1 %  5,071 67.9 % 

Men 13,792 44.9     2,398 32.1   
         

Race/ Ethnicity 

Asian/Pacific Islander 1,138 3.7 %   297 4.0 % 

Black/African American 3,074 10.0   762 10.2  

Hispanic/Latino 4,946 16.1   1,157 15.5  

Native American 341 1.1   82 1.1  

White/non-Hispanic 20,818 67.7   5,077 68.0  

Other/Unspecified 427 1.4     94 1.3   
         

Academic  

Class Level 

Freshman  3,216 10.5 %   556 7.4 % 

Sophomore 6,293 20.5   1,382 18.5  

Junior 8,960 29.1   2,069 27.7  

Senior 12,260 39.9     3,460 46.3  

Missing data 15 <0.1   2 <0.1   
 

First Generation 

College Status 

First-generation college #### ####   2,734 36.6 % 

Continuing generation  #### ####   4,694 62.8  

Missing data #### ####   48 0.6  

 

Research  

Engagement 

Formal research experience(s) #### ####   2,041 27.3 % 

No formal research experience #### ####   5,328 71.3  

Missing data #### ####   100 1.3  
         

Academic  

Field 

Physical sciences 956 3.1 %  262 3.5 % 

Life sciences 1,948 6.3   517 6.9  

Engineering 1,704 5.5   376 5.0  

Computational sciences 1,011 3.3   246 3.3  

Allied health sciences 2,116 6.9   525 7.0  

Behavioral sciences 1,841 6.0   555 7.4  

Social sciences 7,097 23.1   1,754 23.5  

Communication and information 1,812 5.9   474 6.3  

Business 5,671 18.4   1,191 15.9  

Humanities 2,583 8.4   659 8.8  

Arts 1,968 6.4   450 6.0  

Education 1,087 3.5   308 4.1  

Undecided/Undeclared 950 3.1   152 2.0  

        

Science disciplines 16,673 54.2 %  4,235 56.7 % 

Other disciplines fields 14,071 45.8   3,234 43.3  

 Total Population N= 30,744 100 %  Participants n= 7,469 100% 

Note. Number and percentage of cases with missing data are italicized; #### indicate unknown population statistics 
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Table 3 

 

Classifications of academic fields in science disciplines 

Physical sciences Life sciences Engineering 
Computational 
sciences 

 
Allied 
health sciences 
 

Behavioral 
sciences 

Social sciences 

Biochemistry Biology Chemical Actuarial science 

 

Athletic training 

 

Psychology Anthropology 

Chemical science  
Biological 

science 
Civil Biomathematics Dietetics  Criminology 

Chemistry  Computer  Computer science Exercise science  Cultural studies 

Environmental 

science 
 Electrical Mathematics 

Food and nutrition 

science 
 Economics 

Geology  Environmental Statistics Nursing  Environmental studies 

Meteorology  Industrial    Family and child 

sciences 

Physics/ 

Astrophysics 
 Mechanical    Geography 

      International affairs 

      Political science 

           Social work 

      Sociology 
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Table 4 

Classifications of other disciplinary majors by academic field 

Communication and 
information 

Business Humanities Arts Education 
Undecided/ 
Undeclared 

Advertising Accounting Classics Art history Early childhood  Exploratory I & II 

Communication  Finance Creative writing Dance Elementary  Transient 

Information studies 
Hospitality 

management 

Editing, writing and 

media 
Interior design English education Undecided 

Media production Management English 
Motion picture arts 

and production 

Exceptional student 

education 
 

Public relations Marketing Foreign Languages Music Social science  

 Merchandising General Humanities Studio art Sport management  

 Professional golf 

management 
History 

 

Theatre 

Visual disabilities 

education 
 

 Real estate Literature    

 Recreation, tourism 

and events 
Philosophy    

    Religion       
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As expected gender, race/ethnicity, academic class level, and academic field proportions 

were not equally represented in the population; therefore, several one sample mean difference tests 

(t-tests) were conducted to compare the study sample demographic representations to the actual 

demographic representations among the population of undergraduates at the institution. Significant 

differences in demographic percentages and academic achievement measures between the study 

sample and the undergraduate population were assessed at α = .01. The practical or meaningful 

 

 

Table 5 

 

Academic achievement variables comparison of FSU undergraduate population with study participant sample 

  
All FSU undergraduates 

N = 30,744   

Study participants 

n = 7,469 

Categories 
 

n Mean Missing % 
 

n Mean 

 

Missing % 

Pre-College  

Standardized Test  

SAT scores 24,662 1145 20%  5,997 1150 20% 

ACT scores 22,627 24.9 26%  5,559 25.2 26% 

Grade Point 

Average 

High School GPA 24,768 3.7 24%  7,469 3.0 20% 

Cumulative College 

GPA 
29,407 3.1 4%  7,469 3.1 0% 

College Credit Total Degree Hours 30,744 79.3 0%  7,469 85.0 0% 

Note. One sample mean difference tests were used to compare median pre-college standardized test scores, GPAs, 

and Credit Hours of study participants with those of the undergraduate population of the university. 
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significance of these differences (i.e., practical significance) was assessed using Cohen’s d and 

calculated by the following formula: Cohen’s d = (�̅1 – �̅2) / {√[(σ2
1 + σ2

2) / 2]}.  

Informed by Cohen’s (1988,1992) research regarding effect size magnitude of mean 

difference tests, the significant differences between the study sample and population demographics 

were evaluated such that a Cohen’s d of .2 or less was considered weak, .5 was moderate, and .8 

or greater was strong. Thus the effect sizes of the differences between the study sample and 

population demographic representations were small, suggesting that these differences had no 

practical significance. Likewise, the effect sizes of the differences between the study sample and 

population academic achievement measures were typically small, suggesting that these differences 

also had no practical significance. Findings from these analyses included the following: 

 more women (68% vs. 55%, t(7468)=23.7, p < .001, d = .3) represented in the sample than 

the overall population.  

 no significant differences in race/ethnicity representations between the sample and the 

population. 

 lower representations of freshmen (7% vs. 11%, t(7468)=10.1, p < .001, d = .1) sophomores 

(19 vs. 21%, t(7468)=4.4, p < .001, d = .1) and juniors (28% vs. 29%, t(7468)=2.7, p = 0.007, 

d < .1) in the sample than the overall population percentages. 

 more seniors represented in the sample (46% vs. 40%, t(7468)=11.1, p < .001, d = .1) than 

the overall population percentages. 

 overall more participants in science disciplines (57% vs. 54%, t(7468)=4.4, p < .001, d = .1) 

in the sample than the overall population. 

 slightly more behavioral science majors (7% vs. 6%, t(7468)=4.7, p < .001, d = .1) and 

education majors (4.1% vs. 3.5%, t(7468)=2.7, p = 0.007, d < .1) in the sample than the 

overall population. 

 slightly fewer business (16% vs. 18%, t(7468)=4.8, p < .001, d = .1) and 

undecided/undeclared (2% vs. 3%, t(7468)=6.5, p < .001, d = .1) majors in the sample than 

the overall population. 
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 higher SAT scores (1150.3 vs. 1145.0, t(5996)=3.0, p < .002, d < .1) and ACT scores (25.2 

vs. 24.9. t(5558)=6.8, p < .001, d = .1) in the sample than the overall population. 

 lower high school GPAs (3.0 vs. 3.7, t(7468)=38.1, p < .001, d = .4) in the sample than the 

overall population 

 cumulative college GPAs of study participants comparable with the overall undergraduate 

population.  

 more total college credit hours (t(7468)=13.6, p < .001, d = .2) in the sample than the overall 

population 

Regarding high school GPA, it is likely that the overrepresentation of seniors in the study 

sample contributed to high school GPA differences between the study and the population (3.0 vs. 

3.7). Over the years undergraduate entrance requirements have become more strenuous, implying 

higher high school GPA criteria for more recently admitted underclassmen relative to formerly 

admitted upperclassmen and transfer students. Overall, few demographic percentages and 

evaluative measures among the sample of study participants differed from those among the entire 

FSU undergraduate population. Although some of these differences were statistically significant, 

the small effect sizes of these differences indicated that the practical significance of these 

differences was negligible. The significance of these differences was likely due to the large study 

sample and population sizes. Results from these comparisons suggest that sample of study 

participants was a representative subsample of FSU undergraduates during the time the study 

questionnaire was administered.   

Study Measures 

  The present study examined dimensions of undergraduate research including researcher 

role-identity salience, research career attitudes, awareness of research opportunities, research 

participation interest, and research engagement. Dimensions such as researcher role-identity 

salience and research career attitudes employed the use of multiple items in an effort to capture 

their complexities, while other dimensions were straightforward, requiring only a single item to 

measure. The following describes measures of the present study in further detail. Table 6 displays 

all study measures along with associated indices and item descriptions.  
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Table 6 

 

Study measures, indices and item descriptions 

Measure Item Description 

Researcher Role-Identity Salience 

Centrality of a researcher role-identity index 

 RARETHNK = Doing research is something I rarely even think about (R). 

 FEELLOSS = I would feel a loss if I were forced to give up doing research. 

 NOCLEAR = I really don't have any clear feelings about doing research (R). 

 IMPTPART = Doing research is an important part of who I am. 

Constrained to a researcher role-identity by others’ expectations index 

 INTRMSOF = Many people think of me in terms of being a researcher. 

 IMPTOME = Other people think that doing research is important to me. 

 FRNDSREL = It is important to my friends and relatives that I continue as a researcher. 

 GIVEUP = It really wouldn't matter to most people I know if I decided to give up doing research (R). 

 AWARE = Many of the people that I know are not aware that I am a researcher (R). 

 EXPECT = Many of the people that I know expect me to continue as a researcher.  

 DISAPPT = Many people would probably be disappointed in me if I just decided to stop doing research. 

Connected to a researcher role-identity through interpersonal relationships index 

 HOWMANY = Approximately, how many people do you know through doing research in your field of  

study? 
 IMPTOYOU = Of all the people you know through doing research, how many are important to you? 

 OTHRACTV = Of the people you know through doing research, how many participate in other activities  

with you? 

Committed to a researcher role-identity through perceived time and effort index 

 TMSPNT = I spend much of my time doing research. 

 HVINRSCH = I am heavily involved in research-related activities. 

Research Career Attitudes 

 DULBOR = A career in research would be dull and boring (R). 

 INTRSJB = A job as a researcher would be interesting. 

 DSLKCAR = I would dislike having a career in research (R). 

 LKRSCH = I am likely to choose a career in research. 

Awareness of Research Opportunities 

 COGNZ = How much do you feel you know about undergraduate research activities/programs at  

FSU? 

Research Participation Interest 

 INTRST = How interested are you in participating or continuing your participation in research?  

Research Engagement 

 MENTOR = Have you ever worked with a research mentor/faculty supervisor on research-related  

activities? 

 GENRSCH = Have you participated in any undergraduate creative projects, research-related 

activities/programs, or senior-level projects? 

Note. Items marked with (R) were reversed coded items 
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Researcher Role-Identity Salience 

Few investigations have used empirical measures of role-identity salience (Callero, 1985; 

Stryker & Serpe, 1994), and there appear to be none that specifically examined researcher role-

identity salience. Largely derived from theoretical role-identity salience research (Burke & 

Reitzes, 1991; Callero, 1985; Stryker & Serpe, 1982; Thoits, 1983) and informed by researcher 

role-identity salience measures implemented in the preliminary analysis, researcher role-identity 

salience was operationalized in the present study through the use of the following four unique 

indices:  

(1) Centrality of a researcher role-identity  

(2) Constrained to a researcher role-identity by the self-perceived expectations of others 

(3) Connected to a researcher role-identity through interpersonal relationships 

(4) Committed to a research role-identity through self-perceived time and effort spent 

These indices were derived, synthesized, and adapted primarily from Callero’s (1985) study of 

blood donor role-identity salience, supported by Burke and Reitzes (1991) study of commitment 

to role-identities, Stryker and Serpe’s (1982) study of identity salience, and Thoit’s (1983) 

rationale regarding role-identity salience indicated by time spent performing role-related 

behaviors.  

Centrality of a researcher role-identity. The more an individual feels that a role-identity 

is central to his/her self-concept, the more salient that role-identity is to that individual (Callero, 

1985; Hogg et al., 1995; Stryker & Burke, 2000). Callero’s (1985) study of blood donor role-

identity salience used five 9-pt Likert scale items to measure centrality of a blood donor role-

identity (Cronbach’s alpha = 0.81). These measures which were adapted for use in the present 

study as measures of centrality of a researcher role-identity by referring to the role-identity of a 

researcher instead of a blood donor. However, one of Callero’s (1985) items (i.e., “for me being a 

blood donor means more than just donating blood”) was somewhat ambiguous and did not appear 

to indicate the centrality of the researcher role-identity when adapted. This ambiguity could elicit 

a range of responses dependent upon how the item was interpreted and less dependent upon how 

this item related to researcher role-identity salience.  

In addition, items adapted to measure centrality of a researcher role-identity in the present 

study were converted from the nine-point scales used in Callero’s (1985) study of blood donor 

role-identity salience to 5-pt Likert scales. In the present study, the number of responses options 



50 

 

 

were limited to five, which is argued to be an optimal number of response options for Likert scale 

items (Monette, Sullivan, & DeJong, 2005); item response times would presumably decrease for 

these items lending to a possible increase in questionnaire completions. Moreover, in a study 

examining whether response characteristics changed by re-scaling items, Dawes (2008) found little 

differences among 5-pt, 7-pt, 8-pt and 10-pt scale items in terms of variance about the mean, 

skewness, or kurtosis. Thus converting the nine-point Likert scale items to 5-pt Likert scales 

should not significantly affect the results. Therefore, the present study employed the following 

four items, each rated on a 5-pt Likert scale (i.e., 5= Strongly Agree; 1= Strongly Disagree), to 

assess the centrality of a researcher role-identity: 

1. Doing research is something I rarely even think about (R)8. 

2. I would feel a loss if I were forced to give up doing research. 

3. I really don’t have any clear feelings about doing research (R).  

4. Doing research is an important part of who I am. 

  Constrained to a researcher role-identity by others’ expectations. Callero’s (1985) 

study of the role-identity salience of blood donors found that participants that viewed their 

donating blood as important to others’ perceptions and expectations of them demonstrated salient 

blood donor role-identities. His scale of others’ expectations used eight 9-pt Likert scale items 

(i.e., 9 = Strongly Agree; 1 = Strongly Disagree; Cronbach’s alpha = 0.82). Preliminary analysis 

adapting this scale for measuring science researcher role-identity salience (Nzekwe, 2012) 

analyzed these eight items using a confirmatory factor analysis (CFA). Results from the analysis 

suggested that the “No one would be surprised if I just stopped conducting science research” item 

should be dropped from this index measuring science researcher role-identity salience. Even after 

reverse coding, this item produced a negative factor loading, suggesting that although the science 

researcher role-identity may be salient, undergraduates may not view that others would be 

surprised if they discontinued conducting science research.  

 Based on these findings, only the remaining seven items of Callero’s others’ expectations 

scale were adapted for use in the present study’s constrained to a researcher role-identity by 

others’ expectations index. These items were also converted from 9-pt to 5-pt Likert scales (i.e., 

5= Strongly Agree; 1= Strongly Disagree) and referenced being a researcher instead of a blood 

                                                 
8 Items marked with (R) were reverse coded items 
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donor as a measure of role-identity salience:  

1. Many people think of me in terms of being a researcher. 

2. Other people think that doing research is important to me. 

3. It is important to my friends and relatives that I continue as a researcher. 

4. It really wouldn’t matter to most people I know if I decided to give up doing research (R). 

5. Many of the people that I know are not aware that I am a researcher (R). 

6. Many of the people that I know expect me to continue as a researcher. 

7. Many people would probably be disappointed in me if I just decided to stop doing research.    

Connected to a researcher role-identity through interpersonal relationships. It has 

been demonstrated that role-identity salience is positively correlated with the interpersonal 

relationships that an individual develops based on that role-identity. The need to maintain these 

relationships can be expressed in terms of both interactional and affective commitment to these 

relationships (Callero, 1985; Stryker & Serpe, 1994). In Callero’s (1985) study of role-identity 

salience, he found that the number of friendships linked to the role-identity of a blood donor 

positively correlated with an individual’s salience of his/her blood donor role-identity. Stryker and 

Serpe’s (1982) interpersonal commitment scale was utilized by Callero (1985) to determine the 

number of affective and interactional relationships dependent upon the role-identity of a blood 

donor. This scale used five items and demonstrated a Cronbach’s alpha inter-item reliability 

coefficient of 0.82.  

 Preliminary analysis adapting this scale for measuring science researcher role-identity 

salience found that two of these items were not useful for measuring interpersonal commitment 

when pertaining to a science researcher role-identity (Nzekwe, 2012). Results from a CFA 

employed in Nzekwe (2012) suggested that the item “Of all the people you know through doing 

science research in your field of study, how many would you lose contact with” did not explain 

much of the variance in the science researcher role-identity salience model; it presented a 

standardized factor loading of only 0.22. Additionally, the item “Of the people you know through 

doing science research, how many are close friends” item presented multicollinearity issues as it 

was highly correlated another interpersonal commitment item (i.e., “Of the people you know 

through doing science research, how many participate in other activities with you”). These items 

were essentially asking the same question, and thus both were not necessary to keep in the science 

researcher role-identity salience model. 
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 Based on Nzekwe’s (2012) findings, only the remaining three items used by Callero (1985) 

to determine the number of interpersonal relationships that would be affected by an individual not 

having a role-identity were adapted for use in the present study. Therefore, the present study’s 

connected to a researcher role-identity through interpersonal relationships index was assessed by 

the following items: 

1. Approximately, how many people do you know through doing research in your field of 

study? 

2. Of all the people you know through doing research in your field of study, how many are 

important to you (i.e., you would really miss if you did not see them)? 

3. Of the people you know through doing research in your field of study, how many 

participate in other activities with you (e.g., work together, engage in recreation together, 

visit each other’s homes, etc.)?  

Committed to a researcher role-identity through perceived time and effort. Thoits 

(1983) argued that the relative salience of a role-identity was reflected in the time and energy that 

an individual dedicated to role-related activities. This conceptualization stressed commitment to 

role-identity in terms of time spent and effort put forth while involved in role-relevant activities 

and behaviors. However, it appears that there are no studies that use empirical measures of this 

aspect of role-identity salience. Therefore, based primarily on Thoits’ (1983) rationale, two 5-pt 

Likert items (i.e., 5= Strongly agree; 1= Strongly disagree) were constructed to measure 

undergraduates’ commitment to a researcher role-identity in terms of time spent and degree of 

involvement in research-related activities: 

1. I spend much of my time doing research.  

2. I am heavily involved in research-related activities. 

Research Career Attitudes  

Callero (1985) and Stryker (1968) hypothesized that individuals’ role-identity salience 

could predict future behaviors associated with a particular role-identity. For the present study, 

Fraser’s (1981) Test of Science Related Attitudes (TOSRA) career interest in science index items 

were excerpted as the basis for assessing undergraduates’ attitudes toward a career in research. 

Preliminary analysis of these items was also conducted in Nzekwe’s (2012) pilot study of science 

researcher role-identity salience and undergraduate research engagement, which informed the 

present study.  
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A drawback to the use of the TOSRA career interest in science index items in the present 

study was that even after adapting items to address research career interests, many of the items 

were only applicable to research in particular fields. These included items that tended to 

circumscribe research only to stereotypical science research statements such as “I would dislike 

having a job in a research laboratory” and “Working in a research laboratory would be an 

interesting way to earn a living.” Thus only three of the seven TOSRA items utilized in preliminary 

analysis were adapted for use in the present study to measure research career attitudes. These three 

items were assessed using a 5-pt Likert scale (i.e., 5= Strongly Agree; 1= Strongly Disagree): 

1. A career in research would be dull and boring (R) 9. 

2. A job as a researcher would be interesting. 

3. I would dislike having a career in research (R). 

Ajzen (2012) argued that manifested intentions result in associated behaviors; hence, 

having positive attitudes toward engaging in research could incline undergraduates to want to 

pursue research-related careers. In order to further strengthen measures of research career attitudes, 

an item was constructed that assessed participants’ attitudes toward pursuing a research career. 

Thus intent to pursue a career in research was added as an additional measure of research career 

attitudes using a 5-pt Likert scale (i.e., 5= Strongly Agree; 1= Strongly Disagree):  

 I am likely to choose a career in research. 

Awareness of Research Opportunities   

Inadequate awareness of research opportunities is argued to be an inherent barrier that 

limits involvement in undergraduate research activities and programs (CUR, 2012; Fechheimer, 

Webber, & Kleiber, 2011; Sloop, Awong-Taylor, & Mundie, 2012). Based on this assertion, an 

item was constructed to measure undergraduates’ awareness of research opportunities at their 

institution. Therefore, participants’ level of awareness of undergraduate research opportunities was 

assessed using the following item measured on a 4-pt knowledge about research opportunities 

scale (i.e., (i.e., 1= A great deal of knowledge; 2= Some knowledge; 3= Little knowledge; 4= No 

knowledge):  

 How much do you feel you know about undergraduate research activities/programs at 

FSU? 

                                                 
9 Items marked with (R) were reverse coded items 
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Research Participation Interest  

 Lack of interest in participating in undergraduate research activities and programs is also 

viewed as an inherent barrier to participation in undergraduate research (Lopatto, 2007; Merkel, 

2003; Ponjuan, 2010; Vittengl et al., 2004). Based on this assumption, an item was constructed to 

measure undergraduates’ interest in participating in research activities. Thus participants’ level of 

interest in participating or continuing their participation in undergraduate research was assessed 

by the following item which was measured on a 4-pt interest scale (i.e., 1= Very interested; 2= 

Moderately interested; 3= Somewhat interested; 4= Not at all interested): 

 How interested are you in participating (or continuing your participation) in undergraduate 

research activities/programs? 

Research Engagement 

 From the perspective of the Council on Undergraduate Research (CUR) and the American 

Chemical Society (ACS), undergraduate researcher experiences are gained under the guidance of 

research mentors (e.g., graduate students working on research) or faculty research supervisors 

(e.g., professors) (ACS, 2002; CUR, 2008). This narrowly defined conceptualization of 

undergraduate research engagement offers an evaluation of research experiences while 

highlighting the interaction between an experienced researcher and a research novice (i.e., the 

undergraduate student) as crucial to the development of research relevant knowledge and skills. 

Based on this conceptualization, the following item was constructed to assess whether or not 

undergraduates engaged in research activities under the guidance of a research mentor or faculty 

research supervisor:  

  Have you ever worked with a mentor/faculty supervisor on research-related activities? 

 Arguably, undergraduate research engagement should also include other forms of research-

intensive activities such as creative and senior-level projects. These activities often entail research-

relevant skills and processes, such as inquiry and investigation, but don’t necessarily require direct 

guidance from research mentors or faculty research supervisors. This broader definition of research 

engagement allows for inclusion of research-intensive activities that are often overlooked and thus 

not captured in much of the undergraduate research literature. This study sought to provide 

undergraduate research engagement inclusion for students with research experiences that did not 

require direct research mentorship. Thus the following item was constructed to assess whether or 

not undergraduates experienced a more general form of research engagement: 
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 Have you participated in any undergraduate creative projects, research-related 

activities/programs, or senior-level projects? 

Instrumentation  

Measures of researcher role-identity salience and research career attitudes were employed 

for virtually all study analyses. Thus, developing appropriate instrumentation for these measures 

prior to conducting the study’s statistical analyses was crucial to addressing the study’s research 

questions. Instrumentation for these measures was developed through structural equation modeling 

(SEM) by conducting confirmatory factor analyses (CFA) of researcher role-identity salience and 

research career attitudes measures which were modeled and tested for model fit using MPlus 

version 6.0 by Muthén and Muthén (2010).  

Structural Equation Modeling 

A widely cited SEM “Rule of Thumb” recommends that modeled factors should be 

indicated by at least three measured parameters. However, researchers also advocate for the “Two 

Measure Rule” that states that factors can be indicated by at least two measured parameters as long 

as those factors correlate with at least one other factor (Davis, 1993; Reilly, 1995). Another debated 

SEM “Rule of Thumb” recommends a minimum 10 cases for every observed parameter estimated 

while conducting analyses. Given that more than 10 cases were available for each estimated 

parameter in the present study and that exogenous factors of the hypothesized models were all 

correlated and indicated by at least two parameters, SEM was deemed generally appropriate for 

model evaluation and instrumentation. The following describes and illustrates the development of 

researcher role-identity salience and research career attitudes measures through hypothesized 

model evaluation and iterative model refinement. Model comparisons of researcher role-identity 

salience models and research career attitudes models are later detailed in Table 9 and Table 12, 

respectively.  

Researcher role-identity salience: Hypothesized model. For the present study, researcher role-

identity salience was hypothesized to be a first-order factor model comprised in part by four 

correlated endogenous factors measuring how prominent the researcher role-identity was among 

undergraduates (i.e., researcher role-identity salience). These four factors were 1) Centrality that 

is centrality of a researcher role-identity index, 2) Constrained that is constrained to a researcher 

role-identity by others’ expectations index, 3) Connected that is connected to a researcher role-

identity through interpersonal relationships, and 4) Committed that is committed to a researcher 
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role-identity through perceived time and effort. Four observed parameters that is, items 

(RARETHNK, FEELLOSS, NOCLEAR, and IMPTPART), indicated the Centrality factor. Seven 

observed parameters (INTRMSOF, IMPTOME, FRNDSREL, GIVEUP, AWARE, EXPECT, and 

DISAPPT) indicated the Constrained factor. Two observed parameters (HVINRSCH and 

TMSPNT) indicated the Committed factor, and three observed parameters (HOWMANY, 

IMPTOYOU, and OTHRACTV) indicated the Connected factor. Table 7 displays item mnemonics 

and descriptions for the hypothesized researcher role-identity salience model and factors. Table 8 

details descriptive statistics for all items that indicated researcher role-identity salience factors 

including percentages of missing item responses.  

 

Table 7 

 

Researcher Role-Identity Salience hypothesized model factors and item descriptions 

         Item Mnemonic Item Description 

Centrality factor 

 RARETHNK = Doing research is something I rarely even think about (R). 

 FEELLOSS = I would feel a loss if I were forced to give up doing research. 

 NOCLEAR = I really don't have any clear feelings about doing research (R). 

 IMPTPART = Doing research is an important part of who I am. 

Constrained factor 

 INTRMSOF = Many people think of me in terms of being a researcher. 

 IMPTOME = Other people think that doing research is important to me. 

 FRNDSREL = It is important to my friends and relatives that I continue as a researcher. 

 GIVEUP = It really wouldn't matter to most people I know if I decided to give up doing research (R). 

 AWARE = Many of the people that I know are not aware that I am a researcher (R). 

 EXPECT = Many of the people that I know expect me to continue as a researcher.  

 DISAPPT = Many people would probably be disappointed in me if I just decided to stop doing research. 

Committed factor  

 HVINRSCH = I am heavily involved in research-related activities. 

 TMSPNT = I spend much of my time doing research. 

Connected factor  

 HOWMANY = Approximately, how many people do you know through doing research in your field of  

study? 

 IMPTOYOU = Of all the people you know through doing research, how many are important to you? 

 OTHRACTV = Of the people you know through doing research, how many participate in other activities  

with you? 

Note. Items marked with (R) were reversed coded items 
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Table 8 

 

Descriptive statistics of Researcher Role-Identity Salience hypothesized model parameters 

Factor Item Mnemonic n Mean Std. Dev. Skewness Kurtosis Missing% 

Centrality     

 RARETHNK 6,409 2.69 0.21 0.26 -0.96 14.2% 

 FEELLOSS 6,405 2.67 0.58 0.23 -0.46 14.2% 

 NOCLEAR 6,399 2.71 0.13 0.31 -0.60 14.3% 

 IMPTPART 6,405 2.58 0.86 0.31 -0.40 14.2% 

Constrained     

 INTRMSOF 6,362 2.25 0.79 0.59 -0.11 14.8% 

 IMPTOME 6,358 2.43 0.87 0.38 -0.53 14.9% 

 FRNDSREL 6,352 2.33 0.75 0.39 -0.25 15.0% 

 GIVEUP 6,359 2.80 1.01 0.14 -0.06 14.9% 

 AWARE 6,351 3.15 0.92 0.18 0.44 15.0% 

 EXPECT 6,350 2.58 0.47 -0.09 -0.10 14.9% 

 DISAPPT 6,342 2.64 0.34 -0.13 0.04 15.0% 

Committed    

 HVINRSCH 6,399 2.27 0.77 0.66 -0.40 14.4% 

 TMSPNT 6,397 2.32 0.66 0.57 -0.26 14.3% 

Connected      

 HOWMANY 6,025 2.42  4.49     3.00 11.08 19.3% 

 IMPTOYOU 5,391 0.81 1.62 2.78 9.47 27.8% 

 OTHRACTV 5,325 0.79 1.59 2.85 10.00 28.7% 

Note. Total sample n = 7,469  

 

Although, there are no well-established cutoffs for acceptable rates of missing data, pundits 

have argued that missing data rates that exceed 5% to 10% are susceptible to bias (Bennett, 2001; 

Schafer, 1999). In the present study, the rate of missing responses among items that indicated the 

Centrality, Committed, and Constrained factors of the hypothesized researcher role-identity 

salience model ranged from 14% to 15%. Among items that indicated the Connected factor, 

missing responses were more prevalent ranging from 19% to 29%. While unclear, respondents 

who neglected to answer the Connected factor items may have assumed that their non-response 

would be interpreted as “none” or “zero.” In general, missing responses among study items tended 

to be proportionate among the demographic categories of the study sample (i.e., gender, 

race/ethnicity, academic class level, first-generation college student status, and academic field).  

This “missingness” among items indicating the four factors (i.e., Centrality, Committed, 

Constrained, and Connected) of the present study’s hypothesized researcher role-identity salience 



58 

 

 

model may be attributed to “survey-fatigue10” as these items all appeared near the end of the 

somewhat lengthy overall study questionnaire. Due in part to “survey-fatigue”, it is also likely that 

missing responses among these items followed monotone missing data patterns which occur when 

a missing response for a survey item implies that all subsequent items have missing responses as 

well. However, the specific point in the study questionnaire where non-completers ceased to 

continue appeared to be random. Thus, missing responses among these items were considered 

missing at random (MAR).  

Given the desire to build unbiased factor scores using confirmatory factor analysis (CFA), 

the present study employed multiple regression imputation to attenuate for parameters with 

missing data prior to conducting CFAs. Multiple imputation is a statistical technique utilized to 

address missing data by establishing a complete dataset through substituting missing values among 

multiple items with justified values (Rubin, 1996). More specifically, multiple regression 

imputation offers a practical method for substituting missing at random (MAR) values particularly 

those that follow monotone missing data patterns among multiple measured variables (Gold & 

Bentler, 2000; Yang, 2010). This method of multiple imputation creates substitution values for 

missing data by iteratively regressing each measure that has missing responses on other measures 

of interest.  

Prior to the imputation of missing values, data were found to be normally distributed among 

items of the hypothesized researcher role-identity salience model, with the exception of items 

indicating the Connected factor (i.e., HOWMANY, IMPTOYOU, and OTHRACTV). Responses 

to these particular items tended to be positively skewed with skewness statistics of at least 1.6, and 

demonstrated excess kurtosis with kurtosis statistics greater than 9.4. Thus, a stem and leaf plot 

analysis was conducted to assess potential outliers among items indicating the Connected factor. 

Results from the stem and leaf plot analysis found that values greater than or equal to 8 should be 

considered outliers for the HOWMANY item, and values greater than or equal to 4 should be 

considered outliers for the IMPTOYOU and OTHRACTV items. These outliers were adjusted by 

substitution using values derived from the subsequent multiple regression imputation. Table 9 

details descriptive statistics for the items/parameters of the hypothesized researcher role-identity 

                                                 
10 “Survey fatigue” refers to a tiredness associated with completing what one perceives to be a lengthy survey and 
can contribute to survey incompletion  
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salience model after the imputation of missing responses. All items of the hypothesized researcher 

role-identity salience model demonstrated a normal distribution after imputation.  

 

Table 9 

 

Descriptive statistics of Researcher Role-Identity Salience model parameters subsequent to imputation 

Factor Item Mnemonic n Mean Std. Dev. Skewness Kurtosis 

Imputed 

value 

Centrality     

 RARETHNK 7,469 2.69 1.12 0.28 -0.62 2.69 

 FEELLOSS 7,469 2.67 1.01 0.25 -0.42 2.67 

 NOCLEAR 7,469 2.71 1.00 0.34 -0.20 2.71 

 IMPTPART 7,469 2.58 0.99 0.34 0.04 2.58 

Constrained     

 INTRMSOF 7,469 2.25 0.95 0.64 0.39 2.25 

 IMPTOME 7,469 2.43 1.00 0.42 -0.09 2.43 

 FRNDSREL 7,469 2.33 0.93 0.42 0.23 2.33 

 GIVEUP 7,469 2.80 1.01 0.14 -0.06 2.80 

 AWARE 7,469 3.15 0.92 0.18 0.44 3.15 

 EXPECT 7,469 2.58 0.87 -0.10 0.41 2.58 

 DISAPPT 7,469 2.64 0.87 -0.14 0.58 2.64 

Committed    

 HVINRSCH 7,469 2.27 0.77 0.66 -0.40 2.27 

 TMSPNT 7,469 2.32 0.66 0.57 -0.26 2.32 

Connected      

 HOWMANY 7,469 1.38 2.62 1.08 0.46 1.31 

 IMPTOYOU 7,469 0.66 0.93 1.53 1.20 0.64 

 OTHRACTV 7,469 0.67 0.93 1.54 1.27 0.65 

Note. Total sample n = 7,469  

 

Following the imputation of missing responses among items of the hypothesized researcher 

role-identity salience model, a maximum likelihood estimator (MLE) was employed as the CFA 

estimation technique and unit variance identification (UVI) was used to scale and standardize 

factors and parameter estimates. The hypothesized researcher role-identity salience model CFA 

resulted in a measurement model that demonstrated a statistically significant chi square value 

(X2
(98)= 7,840.3, p <0.001), a RMSEA greater than 0.05, a SRMR less than .08, and CFI and TLI 

both less than 0.9. Thus the hypothesized model did not demonstrate a good fit to the data 

according to Hu and Bentler’s (1999) criteria for SEM fit indicators. Figure 2 displays the 

hypothesized researcher role-identity salience first measurement model with standardized factor 

loadings and model fit indices.
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Model Fit Indices: X2
(98) = 7840.335, p < 0.001; RMSEA = 0.103; CFI = 0.891; TLI = 0.867; SRMR = 0.063; ***p< .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Hypothesized Researcher Role-Identity Salience first measurement model with standardized factor loadings and fit indices 
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Review of the standardized factor loadings11 from this measurement model indicated that 

both the AWARE and GIVEUP items of the Constrained factor were problematic; both items 

offered negative standardized factor loadings. In addition, the AWARE item presented a non-

significant factor loading (λ = 0.02, p > .05). The present study sought to create a concise model 

that appropriately measured researcher role-identity salience; thus in an effort to parsimoniously 

improve the hypothesized model, the two problematic items were considered for removal.  

While using MPlus version 6.0 (Muthén & Muthén, 2010) to perform the CFA of the 

hypothesized researcher role-identity salience model, the software proposed the following four 

correlated error variances be considered: 1) RARETHNK with NOCLEAR, 2) FRNDSREL with 

EXPECT, 3) FRNDSREL with DISAPPT, and 4) EXPECT with DISAPPT. The RARETHNK 

and NOCLEAR items of the Centrality factor both reflected uncertainty regarding how central a 

researcher role-identity was to an individual. FRSDREL, EXPECT, and DISAPPT were all items 

of the Constrained factor that reflected the expectations of important others. Based upon these 

rationale, a revised iteration of the researcher role-identity salience model was established that 

dropped two problematic items and included four correlated error variances. 

Researcher role-identity salience: Revised model. After conducting CFA, the resulting 

revised researcher role-identity salience measurement model demonstrated a statistically 

significant chi square value (X2
(67)= 1,204.1, p <0.001), a RMSEA less than 0.05, a SRMR less 

than .08, and CFI and TLI both greater than 0.95. Although the chi square value was still 

statistically significant, the revised researcher role-identity salience model demonstrated a good fit 

to the data as indicated by other model fit indices that were evaluated. Given that chi square is 

sensitive to sample size, it is not surprising that the chi square value of the revised model was still 

statistically significant as the study sample size (i.e., > 7,000) is considered large for SEM. 

Moreover, the magnitude of the chi square value of the revised model reduced dramatically from 

the hypothesized model demonstrated by a significant chi square difference (X2
diff (31)= 6,636.3, p 

<.001). This nested model difference was calculated by the following equation: (X2
diff = X2

hypothesized 

model - X
2

revised model; dfdiff = dfhypothesized model – dfrevised model). Figure 3 displays a revised researcher role-

identity salience measurement model with standardized factor loadings, correlated errors 

variances, and fit indices.  

                                                 
11 Standardized factor loadings were examined in these analyses in order to directly compare factor loadings without 

regard to the underlying metric of each item. 



62 

 

 

Model Fit Indices: X2
(67) = 1204.064, p < 0.001; RMSEA = 0.048; CFI = 0.983, TLI = 0.977; SRMR = 0.031; ***p< .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Revised Researcher Role-Identity Salience measurement model with standardized factor loadings, correlated error variances, 

and fit indices. 
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  Researcher role-identity salience: Proposed second order model. The present study 

intended to measure not only factors of researcher role-identity salience but also researcher role-

identity salience as a unique construct. Therefore, a second-order researcher role-identity salience 

model was proposed that included a higher-order researcher role-identity salience construct (i.e., 

latent exogenous variable) indicated by four latent endogenous factors. After conducting CFA, this 

proposed second-order researcher role-identity salience model resulted in a measurement model 

that demonstrated a significant chi square value (X2
(69)= 1,243.858, p <0.001), a RMSEA less than 

0.05, a SRMR less than .08, and CFI and TLI both greater than 0.95. Again due to the large study 

sample size, the chi square value was still significant, but the model demonstrated a good fit to the 

data as indicated by the other model fit indices that were evaluated. Figure 4 displays the proposed 

second-order researcher role-identity salience measurement model with standardized factor 

loadings and model fit indices.  

 Further analysis of the proposed second-order researcher role-identity salience 

model found that although the factor loading for the Connected factor was significant, it was 

among the lowest of the four endogenous factors of the exogenous researcher role-identity salience 

construct. Moreover, according to Bowen and Guo’s (2011) recommendations for standardized 

factor loading minimums of 0.4, the Connected factor’s standardized loading of 0.452 would be 

considered marginally low. This may have been due in part to the low variation among items in 

the Connected factor given that the vast majority of values among these items were zeros and ones.  

Based on these findings, an alternative model of the proposed second-order researcher role-

identity salience model was established that simply correlated the Connected factor with the 

second-order researcher role-identity salience construct which was now indicated only by the 

remaining three factors 1) centrality, 2) constrained, and 3) committed. Again CFA was performed, 

this time using the alternative second-order researcher role-identity salience model. As expected 

the resulting measurement model demonstrated model fit indicators, factor loadings, and correlated 

error variances were identical to the previously proposed second-order researcher role-identity 

salience model. Figure 5 shows an alternative second-order researcher role-identity salience model 

with standardized factor loadings, correlated error variances, and model fit indices.  
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Model Fit Indices: X2
(69) = 1243.858; p < 0.001; RMSEA = 0.048; CFI = 0.983; TLI = 0.977; SRMR = 0.031; ***p< .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Proposed Second Order Researcher Role-Identity Salience measurement model with standardized factor loadings, correlated 

error variances, and fit indices  
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Model Fit Indices: X2
(69) = 1243.858, p < 0.001; RMSEA = 0.048; CFI = 0.983; TLI = 0.977; SRMR = 0.031; ***p< .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Alternative Second Order Researcher Role-Identity Salience measurement model with standardized factor loadings, 

correlated error variances, and fit indices  
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Researcher role-identity salience: Modeling summary. The process of establishing a 

researcher role-identity salience model underwent four iterations in an effort to construct a well-

fitting model that conceptually and appropriately measured the prominence of a researcher role-

identity among diverse undergraduates i.e., researcher role-identity salience. The initial or 

hypothesized model proposed four correlated exogenous factors consisting of parameters 

measuring researcher role-identity salience. Analysis of the hypothesized model led to a revised 

researcher role-identity salience that dropped two problematic items of the hypothesized model 

and added four correlated item error variances. This revised model was used as the basis for 

establishing researcher role-identity salience as a multidimensional second-order construct which 

was illustrated by modeling an exogenous researcher role-identity salience variable indicated by 

four endogenous factors.  

Although, the revised model demonstrated the best fit, the proposed second-order model 

structure was conceptually ideal given the present study’s analyses which sought to separately 

measure researcher role-identity salience as a construct as well as its four underlying factors. 

However, one of these factors (i.e., the Connected factor) offered a much lower factor loading 

when compared to the other three factors warranting the establishment of an alternative second-

order model. This alternative model illustrated a second-order researcher role-identity salience 

construct with three endogenous factors (i.e., Centrality, Constrained, and Committed factors) that 

was now correlated with the Connected factor.  

The progression of researcher role-identity salience model iterations from the hypothesized 

model to the revised model demonstrated model fit improvements and established a second-order 

model with a conceptual change in explaining the higher-order construct of researcher role-identity 

salience indicated solely by the Centrality, Constrained, and Committed factors. Table 10 displays 

model fit indices comparisons of the researcher role-identity salience model iterations.  

Table 10 

Model fit indices comparisons of Researcher Role-Identity Salience models  

 

Model  

Chi 

Square Probability df CFI TLI RMSEA SRMR 

1. Hypothesized 7,840.335 < 0.001 98 0.891 0.867 0.103 0.063 

2. Revised 1,204.064 < 0.001 67 0.983 0.977 0.048 0.031 

3. Proposed 2nd Order 1,243.858 < 0.001 69 0.983 0.977 0.048 0.031 

4. Alternative 2nd Order  1,243.858 < 0.001 69 0.983 0.977 0.048 0.031 
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Researcher role-identity salience: Factor scores. Many analyses of the present study 

involved measures of researcher role-identity salience and the four salience factors (i.e., Centrality, 

Constrained, Committed, and Connected). Therefore, based on the alternative second-order 

researcher role-identity salience model, factor scores were calculated and used as measures 

representative of the researcher role-identity salience construct and the four researcher role-

identity salience factors. Using Lambda (λ) to signify the factor loadings on a designated factor or 

construct, factor and construct scores were calculated by adding the product of parameters and 

their corresponding standardized factor loadings. These calculations are shown in the following 

formulas12: 

 Researcher Role-Identity Salience construct score= (λ(15) * (RARETHNK*λ(1) + FEELLOSS*λ(2) + 

NOCLEAR*λ(3) + IMPTPART*λ(4))) + (λ(16) * (INTRMSOF*λ(6) + IMPTOME*λ(7) + FRNDSREL*λ(8) + 

EXPECT*λ(9) + DISAPPT*λ(10) )) + (λ(17) * (HVINRSCH*λ(5) + TMPSNT*λ(6)))  

 Centrality factor score = (RARETHNK*λ(1) + FEELLOSS*λ(2) + NOCLEAR*λ(3) + IMPTPART*λ(4))  

 Constrained factor score = (INTRMSOF*λ(6) + IMPTOME*λ(7) + FRNDSREL*λ(8) + EXPECT*λ(9) + 

DISAPPT*λ(10) )  

 Committed factor score = (HVINRSCH*λ(5) + TMPSNT*λ(6) )  

 Connected factor score=(HOWMANY*λ(12) + IMPTOYOU*λ(13) + OTHRACTV*λ(14))  

 

Research Career Attitudes: Models and construct score. The present study also 

established a construct score measure for research career attitudes based on SEM results. Thus a 

single-factor CFA was conducted with four items measuring research career attitudes such that the 

observed parameters (i.e., DULBOR, INTRSJB, DSLKCAR, and LKRSCH) indicated an 

exogenous researcher career attitudes construct. Table 11 displays descriptive statistics for the 

items used to measure research career attitudes including the percentage of missing responses.  

Similar to most items of the researcher role-identity salience construct, responses to items 

measuring research career attitudes were also normally distributed with missing response rates of 

14%. Multiple regression imputation was again employed to attenuate for missing data among 

                                                 
12 Multiple regression imputation was used to account for parameters with missing data. 
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items measuring research career attitudes prior to conducting the CFA. Table 12 details descriptive 

statistics for the items/parameters of the research career attitudes model after the imputation of 

missing responses. 

 

Table 11 

 

Descriptive statistics for items measuring Research Career Attitudes 

  Item n Mean Std. Dev. Skewness Kurtosis Missing % 

 DULBOR 6,406 3.07 1.08 -0.13 -0.48 14.2% 

 
INTRSJB 6,391 3.15 1.05 -0.24 -0.38 14.4% 

 
DSLKCAR 6,397 2.96 1.07 -0.02 -0.50 14.4% 

 
LKRSCH 6,397 2.57 1.02 0.31 -0.17 14.4% 

 

 

 

Table 12 

 

Descriptive statistics for items measuring Research Career Attitudes subsequent to imputation 

  Item n Mean Std. Dev. Skewness Kurtosis Imputed value 

 
DULBOR 7,469 3.07 1.00 -0.14 -0.06 3.07 

 INTRSJB 7,469 3.15 0.97 -0.26 0.06 3.15 

 DSLKCAR 7,469 2.97 0.99 -0.03 -0.08 2.97 

 LKRSCH 7,469 2.57 0.95 0.32 0.31 2.57 

 

A maximum likelihood estimator (MLE) was employed as the CFA estimation technique 

utilizing unit variance identification (UVI) for the scaling and standardization of factors and 

parameter estimates of the research career attitudes model. The resulting measurement model did 

not demonstrate a good fit to the data, offering a statistically significant chi square value (X2
(2)= 

1,699.413, p <0.001), a RMSEA greater than 0.05, a SRMR less than .08, and CFI and TLI both 

less than 0.9. Figure 6 displays the hypothesized research career attitudes model with 

unstandardized factor loadings and model fit indices.  
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Model Fit Indices: X2
(2) = 1972.900, p < 0.001; RMSEA = 0.363; CFI = 0.857; TLI = 0.571; 

SRMR = 0.065; ***p< .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Hypothesized Research Career Attitudes measurement model with standardized factor 

loadings and fit indices  

 

Model modification recommendations were also conducted while performing the CFA of 

the hypothesized research career attitudes, leading to consideration of correlated error variances 

between the DULBOR and DSLKCAR items. These items both directly reflected a negative 

attitude toward work in a research-intensive career and were distinct from the remaining two items 

which measured research career interest and intentions. Thus a revised (i.e., nested) iteration of 

the research career attitudes model was established that included this correlated error variance. 

Figure 7 displays the revised research career attitudes measurement model with unstandardized 

factor loadings and model fit indices and Table 13 displays model fit indices comparisons of 

research career attitudes model iterations. 

Table 13 

Model fit indices comparisons of Researcher Career Attitudes models  

 

Model  Chi Square Probability df CFI TLI RMSEA SRMR 

1. Hypothesized 1,972.900 < 0.001 2 .794 0.382 0.374 0.097 

2. Revised 108.141 < 0.001 1 0.992 0.953 0.120 0.012 

DSLKCAR 

INSTRSJB 

DULBOR 

LKRSCH 

RESEARCH 

CAREER 

ATTITUDES 

E
1
 

E
2
 

E
3
 

E
4
 

0.824*** 

0.758*** 

0.807*** 

0.613*** 
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Model Fit Indices: X2
(1) = 108.141, p < 0.001; RMSEA = 0.12; CFI = 0.992; TLI = 0.953; SRMR 

= 0.01; ***p< .001 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Revised Research Career Attitudes measurement model with standardized factor 

loadings, correlated error variances, and fit indices  

 

Although the resulting measurement model offered a statistically significant chi square 

value (X2
(1)= 91.765, p < .001) and a RMSEA greater than 0.05, other model fit indicators 

demonstrated a good fit to the data with a SRMR less than .08, and CFI and TLI both greater than 

0.95. Moreover, the magnitude of the chi square value of this revised researcher career attitudes 

model also reduced dramatically from the hypothesized model offering a significant chi square 

difference (X2
diff (1)= 1,697.8, p < .001). Based on this revised research career attitudes measurement 

model, construct scores were then calculated and used as measures for research career attitudes. 

Again, using Lambda (λ) to signify factor loadings on a designated factor or construct, research 

career attitudes construct scores were calculated using the following formulas13: 

 Research Career Attitudes construct composite score = (DULBOR*λ(1) + INSTRSJB*λ(2) + 

DSLKCAR*λ(3) + LKRSCH*λ(4)) 

 

                                                 
13 Factor and construct scores were not calculated for cases that had missing responses for any items in the formula. 

DSLKCAR 

INSTRSJB 

DULBOR 

LKRSCH 

RESEARCH 

CAREER 

ATTITUDES 

E
1
 

E
2
 

E
3
 

E
4
 

0.624*** 

0.956*** 

0.584*** 

0.697*** 

  0.567*** 
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Summary of Instrumentation 

 The present study developed instrumentation of relevant study items in order to establish 

comprehensive measures of researcher role-identity salience and research career attitudes. In doing 

so, a hypothesized model reflecting study items relevant to researcher role-identity salience was 

analyzed using CFA. This model was iteratively refined and led to a second-order measurement 

model with factor loadings that were used to calculate a researcher role-identity salience construct 

score as well as factor scores for each of the hypothesized researcher role-identity salience factors. 

Similarly, a research career attitudes construct score was calculated using factor loadings derived 

from a first-order researcher career attitudes measurement model resulting from CFA. This model 

was also iteratively refined from a hypothesized model this time comprised of study items relevant 

to research career attitudes. Multiple regression imputation was employed to attenuate for missing 

data prior to conducting the CFAs, and the construct and factor scores were derived from the 

standard factor loadings of resulting measurement models. Thus instrumentation of study items 

relevant to researcher role-identity salience and research career attitudes established six study 

measures: 

1) researcher role-identity salience (construct score) 

2) centrality (factor score) 

3) constrained (factor score) 

4) committed (factor score) 

5) connected (factor score) 

6) research career attitudes (construct score) 
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CHAPTER FOUR 

RESULTS 

The present study was correlational and measured aspects associated with undergraduate 

research among diverse undergraduates at a large research institution. These aspects or dimensions 

included measures of researcher role-identity salience, research career attitudes, awareness of 

research opportunities, research participation interest, and actual research engagement. In order to 

address the study’s research questions, instrumentation was developed for measures of researcher 

role-identity salience and research career attitudes using structural equation modeling (SEM) 

methodology, specifically, confirmatory factor analyses (CFA). Utilizing standardized factor 

loadings derived from resulting measurement models, composite scores for researcher role-

identity salience, four factors of researcher role-identity salience (i.e., Centrality, Constrained, 

Committed, and Connected), and research career attitudes were calculated and employed as study 

measures.  

Research Questions 

1. How does research engagement compare among diverse undergraduates? 

2. How do researcher role-identity salience, research career attitudes, awareness, and 

research participation interest vary across demographic characteristics after controlling 

for engagement in research activities? 

3. How does research engagement relate to researcher role-identity salience, research 

career attitudes, awareness of research, and research participation interest net of 

demographics characteristics?   

The first research question was addressed by conducting independent sample means 

difference tests, or t-tests, along with one-way analyses of variance (ANOVAs) to examine how 

research mentorship and general research involvement (i.e., research engagement measures) varied 

by gender, race/ethnicity, academic class level, first-generation college student status, academic 

field, and between science majors compared to other disciplinary majors. Similarly, the second 

research question was addressed by conducting one-way analyses of covariance (ANCOVAs), 

controlling for the effect of research engagement while assessing how other dimensions of 
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undergraduate research (a) varied by gender, race/ethnicity, academic class level, first-generation 

college status, and academic field, and (b) differed between science majors compared to other 

disciplinary majors. Given that research engagement is a key dimension of undergraduate research, 

it is suspected that the variances of other measured dimensions of undergraduate research (e.g., 

researcher role-identity salience, research career attitudes, awareness of research opportunities, 

and research participation interest) will be confounded by whether or not participants have engaged 

in research activities such as research mentorships and/or other general forms of research 

involvement. Research question three was addressed by conducting multiple linear regression 

analyses regressing researcher role-identity salience and research career attitudes on research 

engagement measures while controlling for demographic characteristics.  

All analyses were conducted in an effort to comprehensively evaluate dimensions of 

undergraduate research among a general population of undergraduates. Given the large study 

sample (n = 7,469) of the undergraduate student population at Florida State University, the intent 

of the present study was to generalize results to this population. Effect sizes of variances resulting 

from one-way ANOVAs and ANCOVAs were evaluated using partial eta squared (η2), while t-

test effect sizes were evaluated using Cohen’s d. The magnitude of effect sizes was assessed 

according to Cohen’s (1988, 1992) recommendations for interpreting effect sizes such that an eta 

squared (η2) less than or equal to .01 was considered weak, .06 was moderate, and .14 was strong. 

Regarding Cohen’s d, a value of .20 or less was considered weak, .50 was moderate, and .80 or 

greater was strong. 

Univariate Analyses 

Overall, ten measures were utilized in addressing the research questions of the present 

study. Six of these measures were established through the instrumentation of multiple study items 

while the remaining four measures were single item measures. Univariate analyses were conducted 

on all study measures in preparation for the statistical analyses that informed the study’s research 

questions. The following describes the handling of missing data, statistical power, normality 

assumptions, and descriptive statistics of the present study.   

Missing Data 

Missing data rates of 15% to 20% are all too common in quantitative studies, particularly 

in educational and psychological research (Enders, 2003). In the present study, the occurrence of 

missing data among measures including those using imputed series typically ranged from 1% to 
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7%. Note that items used to create the Researcher Role-Identity Salience, Centrality, Constrained, 

Committed, Connected, and Research Career Attitudes measures demonstrated missing data rates 

typically ranging from 14% to 15%. For these measures, missing responses were imputed during 

the development of instrumentation in an effort to address potential bias. Table 14 details missing 

data rates among study measures.  

 

Listwise deletion and pairwise deletion are two widely-used and greatly debated 

methodologies for attenuating potential bias associated with missing data (Brown, 1994; Enders 

& Bandalos, 2001; Marsh, 1998). Often resulting in a sizable reduction to sample size, the use of 

listwise deletion excludes all cases that contain any missing values on the selected variables from 

statistical analyses. Pairwise deletion, on the other hand, allows statistical analyses to be conducted 

using all variables with responses such that cases with missing values can be included. This 

inclusion often results in differing statistical sample sizes when conducting multivariate analyses, 

reflective of the varying number of cases with responses to particular variables. Although both 

methods are subject to possible statistical bias, statistical sample sizes are often much larger when 

implementing pairwise deletion.  

Alternatively, imputation addresses missing data by establishing a complete dataset 

through substituting missing values with justified values (Rubin, 1996). Imputation is considered 

Table 14 

Missing data among study measures 

Study Measures n Missing data % 

Researcher Role-Identity Salience  7,469 0% 

Centrality  7,469 0% 

Constrained  7,469 0% 

Committed  7,469 0% 

Connected  7,469 0% 

Research Career Attitudes  7,469 0% 

Awareness of Research  7,361 1.4% 

Research Participation Interest 6,968 6.7% 

Research Mentorship 7,369 1.1% 

General Research Involvement 7,369 1.1% 

Note. study dataset included 7,469 cases   
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principled or preferred when conducting inferential statistics with missing at random data (Dong 

& Peng, 2013; Little & Rubin, 2002). Multiple regression imputation creates substitution by 

regressing and pooling the predicted means of measures with missing responses. The multiple 

regression imputation method for addressing missing data is highly recommended and argued to 

generate unbiased substitution mean estimates (Gold & Bentler, 2000; Yang, 2010).  

Given the many multivariate analyses that were conducted in the present study, along with 

the desire to maintain a large heterogeneous sample size as well as the intent to limit response bias, 

multiple regression imputation was employed to address the occurrence of missing data prior to 

conducting the statistical analyses that addressed the research questions of the present study. 

Subsequent to the imputation of missing values, data were normally distributed among study 

measures with skewness and kurtosis statistics less than 2.0. Table 15 displays descriptive statistics 

for all study measures after employing multiple regression imputation.   

Descriptive Statistics  

Subsequent to employing multiple regression imputation the study dataset included 7,469 

participants with complete or imputed data. Among all ten study measures, data were normally 

distributed demonstrating skewness statistics less than or equal to 1.7, and kurtosis statistics less 

than or equal to 1.0. The mean score for the Researcher Role-Identity Salience measure was 17.5 

with scores ranging from 7.7 to 35.4, while the mean score for the Research Career Attitudes 

measure was 8.5 with scores ranging from 2.9 to 14.3. Both measures offered means below the 

midpoint of their respective range. Centrality, Constrained, Committed, and Connected measures 

demonstrated mean scores of 6.1 for Centrality, 9.8 for Constrained, 3.9 for Committed, and 2.1 

for Connected. Scores among these measures ranged from 2.3 to 11.6 for Centrality, 4.0 to 19.8 

for Constrained, 1.7 to 8.5 for Committed, and 0.0 to 9.8 for Connected.  Scores among these 

factors also offered means that were below the midpoint of their respective range.  

Awareness of Research and Research Participation Interest measures were both scored on 

4-pt scales (i.e., 4=High, 1=Low) and had means of 2.4 and 2.5 respectively. Mean ratings for 

these items were slightly above their 4-point scale midpoints. Research Mentorship and General 

Research Involvement measures were dichotomous (i.e., 1=Yes, 0=No) and demonstrated means 

of 0.17 and 0.23 respectively. Both measures were below the midpoint of their dichotomous scale.  
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14 Questionnaire items associated with each measure are detailed in Table 6 as well as Appendix D 

Table 15 

 

Descriptive statistics of study measure subsequent to multiple regression imputation 

Study Measures14 Mean Std. Dev. Skewness Kurtosis 

Researcher Role-Identity Salience  17.5 5.2 0.4 0.4 

Centrality  6.1 1.9 0.2 0.3 

Constrained  9.6 3.2  0.3 0.5 

Committed  3.9 1.5  0.6 0.5 

Connected  2.1 2.3 1.1 0.3 

Research Career Attitudes  8.5 2.3  -0.1 0.6 

Awareness of Research  2.4 0.8  0.0      -0.5 

Research Participation Interest 2.5 1.0   0.1  -1.0 

Research Mentorship 0.2 0.4   1.7 1.0 

General Research Involvement 0.2 0.4   1.3      -0.4 

Note. n’s = 7,469 
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Post Hoc Power Analysis 

As expressed in the present study’s a priori power analysis, a minimum sample size of 448 

participants was required to attain a 95% or greater statistical power rating when conducting the t-

tests, bivariate correlations, one-way ANOVAs and ANCOVAs, and multiple linear regressions 

analyses of the present study. Prior to attenuating missing data among study measures, there were 

985 participants that had complete data for all study measures, demonstrating a statistical power 

potential of 100% with medium effect sizes and alpha levels set at 0.05 when conducting the 

study’s statistical analyses. Subsequent to the attenuation of missing data, the completed dataset 

was established with 7,469 participants, again demonstrating a statistical power potential of 100% 

with medium effect sizes and alpha levels set at 0.05 when conducting the study’s statistical 

analyses. 

Bivariate Correlations among Study Measures 

Using SPSS version 22.0 (IBM, 2013), a two-tailed Pearson’s product moment correlation 

analysis was conducted to reveal the bivariate relationships among the study measures. Correlation 

effect sizes were evaluated according to Cohen’s (1988) interpretation of bivariate effect size 

magnitudes of Pearson Correlation coefficients referred to as r-values. This interpretation 

suggested that bivariate relationships with r-values greater than .5 were considered large, between 

.3 and .5 were moderate, and less than .3 were small. Table 16 details correlations among study 

measures, all of which were statistically significant (p < .001). 

Research Career Attitudes was highly positively correlated (r = .6, p < .001) with 

Researcher Role-Identity Salience, but offered only small positive correlations with both research 

engagement measures (i.e., Research Mentorship and General Research Involvement) and 

Awareness of Research Opportunities. Awareness of Research Opportunities and Research 

Participation Interest measures generally demonstrated small yet positive correlations with all 

other study measures; however moderate positive correlations occurred when Research 

Participation Interest was correlated with Centrality and Research Career Attitudes measures (r ≥ 

.5, p < .001). Research Mentorship and General Research Involvement measures were highly 

positively correlated (r = .6, p < .001) with each other, but generally offered small but positive 

correlations (r ≤ .3, p < .001) with all other study measures. It is important to note that more than 

half (56%) of the study participants with general research involvement experience also had 

research mentorship experience.  
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Table 16 

 

Correlations among study measures 

  

Researcher  

Role-

Identity 

 Salience 

Centrality   Constrained   Committed   Connected   
Research 

Career 

Attitudes  

Awareness 

of 

Research 

Research 

Participation 

Interest 

Research 

Mentorship 

General 

Research 

Involvement 

Researcher 

Role-Identity 

Salience 

____          

Centrality .86 ____         

Constrained .91 .63 ____        

Committed .84 .67 .65 ____       

Connected .41 .37 .34 .38 ____      

Research 

Career 

Attitudes 
.56 .59 .47 .41 .21 ____     

Awareness 

of Research 
.27 .25 .20 .25 .29 .13 ____    

Research 

Participation 

Interest 

.38 .47 .29 .23 .19 .44 .17 ____   

Research 

Mentorship 
.31 .29 .23 .32 .37 .15 .36 .19 ____  

General 

Research 

Involvement 

.27 .26 .20 .29 .37 .13 .30 .14 .56 ____ 

Note. n’s = 7,469; all correlations were significant (p < .001) 
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Research Question 1 

How does research engagement compare among undergraduates? 

In the present study, research participation was operationalized through the use of the 

Research Mentorship and General Research Involvement measures. With the exception of gender, 

both measures varied significantly across demographic characteristics (using F-tests and t-tests), 

typically with weak effect sizes. Although percentages of men and women were comparable for 

both Research Mentorship (17% vs. 18%, p = .42, d = .03) and General Research Involvement 

(23% vs. 23%, p = .97, d < .01), only General Research Involvement was also comparable across 

race/ethnicity groupings (F(12,7463) = 2.01, p = .08, η2 < .01).  

Table 17 details Research Mentorship and General Research Involvement by study 

participants’ demographic characteristics, including F and t tests. Research Mentorship experience 

was highest among Asian/Pacific Islander students compared to Black/African American students 

(27% vs. 14%, p < .001), seniors compared to freshmen (24% vs. 8%, p < .001), and greater for 

continuing generation college students than first-generation college students (19% vs. 15%, p < 

.001). Likewise, but with somewhat smaller differences, General Research Involvement was 

highest among Asian/Pacific Islander students compared to Black/African American students 

(29% vs. 21%, p < .01), seniors compared to freshmen (33% vs. 11%, p < .001), and greater for 

continuing generation college students than first-generation college students  (25% vs. 21%, p < 

.001).  

Across academic field groupings, significant variances with moderate effect sizes were 

demonstrated for both Research Mentorship experience (F(12,7456) = 38.53,  p < .001, η2 = .06) and 

General Research Involvement (F(12,7456) = 28.97, p < .001, η2 = .05). Significantly greater 

percentages of physical science and psychology majors had Research Mentorship experience (p < 

.001) or General Research Involvement experience (p < .001), when compared to all other 

academic field majors with the exception of life science majors. Business, education, and 

undecided/undeclared majors had among the lowest percentages of Research Mentorship and 

General Research Involvement. Overall, science majors demonstrated significantly greater 

Research Mentorship experience (21 vs. 12%, p < .001, d = .24) and General Research 

Involvement (27% vs. 19%, p < .001, d = .19) when compared to all other disciplinary majors.  
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Table 17 

 

Research Mentorship and General Research Involvement by demographic characteristics 

    Research Mentorship    General Research Involvement 

   Yes Statistical    Yes Statistical  

Categories n % Results   n % Results 

Gender        

 
Women 5,071 17% t(7467) = 0.81, p=.42  

d = 0.03 

 5,071 23% t(7467) = 0.03, p=.97  

d < 0.01  Men 2,398 18   2,398 23 

Race/ Ethnicity 
  

  
  

 

 Asian/Pacific Islander  297 27% 

F(5,7463) = 5.20*** 

η2 = 0.03 

 297 29% 

F(5,7463) = 2.01, p=.08 

η2 < 0.01 

 Black/African American 762 14  762 21 
 Hispanic/Latino 1,157 17  1,157 22 
 Native American 82 16  82 23 

 White/non-Hispanic 5,077 17 
 

5,077 24 

 Other/Unspecified 94 15   94 20 

Academic Class Level 
  

  
  

 

 Freshmen 556   8% 

F(3,7363) = 78.19*** 

η2 = 0.03 

 556 11% 

F(3,7363) = 125.12*** 

η2 = 0.05 

 Sophomores 1,382 10  1,382 14 

 Juniors 2,069 13 
 

2,069 17 

 Seniors 3,460 24   3,460 33 

First Generation College Status   
  

 

 
First-generation college 2,734 15% t(7467) = 3.42*** 

 d = 0.11 

 2,734 21% t(7467) = 3.90*** 

 d = 0.10 
 

Continuing generation  4,649 19   4,649 25 

Academic Field 
  

  
  

 

 Physical sciences 262 40% 

F(12,7456) = 38.53*** 

η2 = 0.06 

 262 39% 

F(12,7456) = 28.97*** 

η2 = 0.05 

 Life sciences 517 34  517 32 
 Engineering 376 19  376 31 
 Computational sciences 246 12  246 17 
 Allied health 525 18  525 20 
 Psychology 555 34  555 42 
 Social sciences 1,754 14  1,754 21 
 Communication and info. 474 16  474 29 
 Business 1,191   7  1,191 11 
 Humanities 659 17  659 22 

 Arts 450 19  450 30 

 Education 308   6  308 16 

 Undecided/Undeclared 152 11   152 13 

           

 Science disciplines 4,235 21% t(7467) = 10.50*** 

d = 0.24 
4,235 27% t(7467) = 7.95*** 

d = 0.19  Other disciplinary fields 3,234 12 3,234 19% 

Note. *p <.05, **p< .01, ***p< .001 
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Research Question 2 

How do researcher role-identity salience, research career attitudes, awareness, and interest vary 

across demographic characteristics while controlling for research engagement? 

In addressing research question 2, several one-way ANCOVAs were conducted to examine 

how study measures varied by gender, race/ethnicity, academic class level, first-generation college 

student status, academic field, and between those majoring in science disciplines and those 

majoring in other disciplinary fields. These statistical analyses were conducted while controlling 

for research engagement which was measured by the Research Mentorship and General Research 

Involvement measures. It is suspected that the variances of other measured dimensions of 

undergraduate research will be confounded by whether or not participants have engaged in 

research activities such as research mentorships and/or other general forms of research 

involvement. Thus both Research Mentorship and General Research Involvement measures were 

assessed and modeled as covariates while performing ANCOVAs. The following details findings 

from these analyses by study measures. 

Researcher Role-Identity Salience and Research Career Attitudes across demographics 

With the exception of academic class level, Researcher Role-Identity Salience and 

Research Career Attitudes varied significantly across demographic characteristics even after 

controlling for research participation experience (using F-tests, p < .01). Effect sizes tended to be 

weak (η2’s < .06), and differences were typically small. Researcher Role-Identity Salience was 

greater for men than women (18.4 vs. 17.0, p < .001), highest among Asian/Pacific Islander 

students compared to White/non-Hispanic students (18.9 vs. 17.2, p < .001), and greater among 

first-generation college students compared to continuing generation college students (17.6 vs. 17.3, 

p < .001).  

Similarly, Research Career Attitudes were more positive among men than women (8.8 vs. 

8.3, p < .001), most positive among Asian/Pacific Islander students compared to White/non-

Hispanic students (8.9 vs. 8.4, p < .001), and slightly more positive among first-generation college 

students compared to continuing generation college students (8.5 vs. 8.4, p = .005). Table 18 details 

the Researcher Role-Identity Salience and Research Career Attitudes measures by study 

participants’ demographic characteristics controlling for research engagement measures. 
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 Table 18 

 

Researcher Role-Identity Salience and Research Career Attitudes by demographic characteristics 

    Researcher Role-Identity Salience   Research Career Attitudes 

    Statistical     Statistical  

Categories n M Results   n M Results 

Gender        

 
Women 5,071 17.0 F(1,7465) = 139.20*** 

η2 = 0.02 

 5,071 8.3 F(1,7465) = 59.00*** 

η2 = 0.01  Men 2,398 18.4   2,398 8.8 

Race/ Ethnicity 
  

  
   

 Asian/Pacific Islander  297 18.9 

F(5,7461) = 8.88*** 

η2 = 0.01 

 297 8.9 

F(5,7461) = 3.37** 

η2 < 0.01 

 Black/African American 762 17.8  762 8.4 
 Hispanic/Latino 1,157 17.9  1,157 8.6 
 Native American 82 17.8  82 8.6 

 White/non-Hispanic 5,077 17.2 
 

5,077 8.4 

 Other/Unspecified 94 17.6   94 8.4 

Academic Class Level 
  

  
   

 Freshmen 556 17.2 

F(3,7461) = 0.58 p =.63 

η2 < 0.01 

 556 8.3 

F(3,7461)=0.09, p=.97 

η2 < 0.01 

 Sophomores 1,382 17.1  1,382 8.3 

 Juniors 2,069 17.2 
 

2,069 8.4 

 Seniors 3,460 17.8   3,460 8.5 

First Generation College Status  
   

 
First-generation college 2,734 17.6 F(1,7424) = 17.39***  2,734 8.5 F(1,7424) = 6.30** 

 
Continuing generation 4,649 17.3 η2 < 0.01   4,649 8.4   η2 < 0.01 

Academic Field 
  

  
   

 Physical sciences 262 20.2 

F(12,7454) = 19.19*** 

η2 = 0.03 

 262 9.8 

F(12,7454) = 25.04*** 

η2 = 0.04 

 Life sciences 517 19.9  517 9.2 
 Engineering 376 18.7  376 9.0 
 Computational sciences 246 17.8  246 9.0 
 Allied health 525 16.8  525 8.1 
 Psychology 555 17.8  555 8.5 
 Social sciences 1,754 17.2  1,754 8.5 
 Communication and info. 474 17.0  474 8.1 
 Business 1,191 16.0  1,191 7.8 
 Humanities 659 18.2  659 8.9 

 Arts 450 17.6  450 8.1 

 Education 308 16.1  308 7.7 

 Undecided/Undeclared 152 17.3   152 8.4 
         
 Science disciplines 4,235 17.9 F(1,7465) = 28.57*** 

η2 < 0.01 
 4,235 8.7 F(1,7465) = 74.00*** 

η2 = 0.01  Other disciplinary fields 3,234 16.9  3,234 8.1 

Note. *p <.05, **p< .01, ***p< .001  
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Moderate to weak effect sizes occurred across academic field groupings for both 

Researcher Role-Identity Salience (F(12,7454) = 19.19, p < .001, η2 = .03) and Research Career 

Attitudes (F(12,7454) = 25.04, p < .001, η2 = .04) measures while controlling for research 

participation experience. Participants majoring in physical or life sciences were among the highest 

in Researcher Role-Identity Salience and Research Career Attitudes when compared to all other 

academic field majors. Business and education majors were among the lowest for both Researcher 

Role-Identity Salience and Research Career Attitudes. Overall, those majoring in science 

disciplines demonstrated significantly higher measures than those majoring in other disciplinary 

fields for Researcher Role-Identity Salience (17.9 vs. 16.9, p < .001, η2 < .01) and Research Career 

Attitudes (8.7 vs. 8.1, p < .001, η2 = .01), but the effect sizes of these differences were weak.  

Interaction effects. Further analysis found that before controlling for research engagement 

measures, significant variances across academic class levels were demonstrated for both 

Researcher Role-Identity Salience (F(3,7463) = 26.47, p < .001, η2 < .01) and Research Career 

Attitudes (F(3,7463) = 3.50, p = .01, η2 < .01) measures. After controlling for research engagement, 

significant variances across academic class levels no longer occurred for Researcher Role-Identity 

Salience (F(3,7461) = 0.58, p = .63, η2 < .01) or Research Career Attitudes (F(3,7461) = 0.09, p =.97, 

η2 < .01) measures. However, the effect size of the interaction effects are small. These findings 

suggest that variances in Research Role-Identity Salience and Research Career Attitudes across 

academic class levels could be confounded by interaction effects with research engagement.  

When assessing the variance in Researcher Role-Identity Salience across demographic 

characteristics, significant two-way interaction effects (p < .001) occurred between academic class 

level and Research Mentorship (F(3,7455) = 3.99, p < .001, η2 < .01) as well academic class level 

and General Research Involvement (F(3,7455) = 5.857, p < .001, η2 < .01) measures. In addition, 

significant two-way interaction effects occurred between academic class level and General 

Research Involvement (F(3,7455) = 5.85, p < .001, η2 < .01) when assessing Research Career 

Attitudes. Figure 8 displays Researcher Role-Identity Salience means by Research Mentorship 

experience across academic class levels. Figure 9 displays Researcher Role-Identity Salience 

means by General Research Involvement experience across academic class levels. Figure 10 

displays Research Career Attitudes by General Research Involvement experience across academic 

class levels. 
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Figure 8. Researcher Role-Identity Salience by Research Mentorship across academic class level 

 

 

 
Figure 9. Researcher Role-Identity Salience by General Research Involvement across academic 

class level 

 

 

 
Figure 10. Research Career Attitudes by General Research Involvement across academic class 

level  
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Findings suggest that research engagement exhibited by having a research mentorship 

and/or other general research involvement differentially affects variances in Research Role-

Identity Salience and Research Career Attitudes across academic class levels. As expected, 

Researcher Role-Identity Salience and Research Career Attitudes measures were highest among 

seniors; however, the magnitude of the difference in measures between those with and those 

without research engagement experiences was most profound among seniors. 

Centrality, Constrained, Committed and Connected across demographics 

As factors of researcher role-identity salience, Centrality, Constrained, Committed, and 

Connected also tended to significantly vary across demographic characteristics while controlling 

for research participation (using F-tests). Often with weak effect sizes, men and Asian/Pacific 

Islanders students were among the highest in Centrality, Constrained, Committed, and Connected. 

Notably the Connected varied significantly across academic class levels (F(3,7461) = 31.36, p < .001, 

η2 = .01), demonstrating a steady increase from freshmen (1.3), sophomores (1.5), juniors (1.9), 

and seniors (2.5). Conversely, first-generation college students and continuing generation college 

students were comparable for Connected (1.0 vs. 1.0, p = .07, η2 < .01), and Connected was 

comparable across race/ethnicity groupings (F(5,7461) = 1.60, p = .16, η2 < .01). Table 19 details the 

Centrality, Constrained, Committed, and Connected factors by study participants’ demographic 

characteristics while controlling for research engagement measures. 

Academic field groupings varied significantly for Centrality (F(12,7454) = 27.21, p < .001, 

η2 = .04),  Constrained (F(12,7454) = 16.18, p < .001, η2 = .03), Committed (F(12,7454) = 5.76, p < 

.001, η2 = .01), and Connected (F(12,7454) = 6.68, p < .001, η2 = .01) measures, however, effect sizes 

tended to be weak (η2’s < .05). Physical and life sciences majors had significantly higher Centrality 

and Constrained measures than all other disciplinary majors (p < .05), and were among the highest 

in Committed and Connected. Business, education, and undeclared majors were among the lowest 

in Centrality, Constrained, Committed, and Connected. On the whole, science majors had 

significantly higher measures than other disciplinary majors for Centrality (3.4 vs. 3.1, p < .001), 

Constrained (2.2 vs. 2.0, p < .001), and Connected (1.0 vs. 0.9, p < .01). However, differences in 

between science and other disciplinary majors for Centrality, Constrained, Committed, and 

Connected occurred with very small effect sizes (η2’s < .01).  
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Table 19  

 

Centrality, Constrained, Committed, and Connected factors by demographic characteristics 

     Centrality    Constrained    Committed   Connected 

Categories n M Statistical Results   M Statistical Results   M Statistical Results   M Statistical Results 

Gender             

 Women 5,071 6.0 F(1,7455)=102.2*** 

η2 = 0.01 

 
9.3 F(1,7465)=105.3*** 

η2 = 0.01 

 
3.8 F(1,7465)=102.6*** 

η2 = 0.01 

 
2.2 F(1,7465)=24.2*** 

η2 < 0.01  Men 2,398 6.4   10.1   4.1   2.0 

Race/ Ethnicity             

 Asian/Pacific Islander  297 6.6 

F(5,7461) = 9.9*** 

η2 = 0.01 

 10.5 

F(5,7461) = 5.9*** 

η2 < 0.01 

 4.2 

F(5,7461) = 6.1*** 

η2 < 0.01 

 2.5 

F(5,7461) = 1.6, p=.16 

η2 < 0.01 

 
Black/African American 762 6.2 

 
9.8 

 
4.0 

 
1.8 

 
Hispanic/Latino 1,157 6.3  9.7  4.0  2.0 

 
Native American 82 6.3  9.6  4.1  2.0 

 
White/non-Hispanic 5,077 6.0  9.5  3.8  2.1 

 Other/Unspecified 94 6.2   9.6   3.9   1.9 

Academic Class Level             

 Freshmen 556 6.0 

F(3,7461) = 3.2* 

η2 < 0.01 

 9.5 

F(3,7461) = 0.3, p=.82 

η2 < 0.01 

 3.8 

F(3,7461)=1.9, p=.12 

η2 < 0.01 

 1.3 

F(3,7461) = 31.4*** 

η2 = 0.01 

 
Sophomores 1,382 6.1  9.4  3.7  1.5 

 
Juniors 2,069 6.0  9.5  3.8  1.9 

 Seniors 3,460 6.2   9.7   4.0   2.5 

First Generation College Status          

 First-generation college 2,734 6.1 F(1,7424) = 7.3**  

η2 < 0.01 

 
9.7 F(1,7424 )= 16.3***  

η2 < 0.01 

 
3.9 F(1,7424) = 15.9***  

η2 < 0.01 

 
2.0 F(1,7424)= 0.5, p=.49  

η2 < 0.01 

 
Continuing generation  4,649 6.1   9.5   3.8   2.1 

Notes. *p <.05, **p< .01, ***p< .001 
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Table 19 continued 

 

Centrality, Constrained, Committed, and Connected factors by demographic characteristics 

     Centrality    Constrained    Committed   Connected 

Categories n M Statistical Results   M Statistical Results   M Statistical Results   M Statistical Results 

Academic Field 
            

 
Physical sciences 262 7.2 

F(12,7454) = 27.2*** 

η2 = 0.04 

 11.1 

F(12,7454) = 16.1*** 

η2 = 0.03 

 4.3 

F(12,7454) = 5.8*** 

η2 = 0.01 

 3.0 

F(12,7454) = 6.7*** 

η2 = 0.01 

 Life sciences 517 7.2  10.9  4.2  2.9 

 Engineering 376 6.7  10.2  4.1  2.4 

 Computational sciences 246 6.2  10.0  3.7  1.6 

 Allied health sciences 525 6.0  9.2  3.6  1.9 

 Psychology 555 6.4  9.5  4.0  2.7 

 Social sciences 1,754 5.9  9.5  3.8  1.9 

 Communication and info. 474 5.9  9.3  3.9  2.0 

 Business 1,191 5.5  8.9  3.6  1.5 

 Humanities 659 6.3  9.9  4.1  2.0 

 Arts 450 6.1  9.5  4.0  2.5 

 Education 308 5.6  8.8  3.6  1.7 

 Undecided/Undeclared 152 5.9   9.7   3.8   1.6 

              

 Science disciplines 
4,235 6.3 F(1,7465) = 71.1*** 

 η2 = 0.01 
 9.8 F(1,7465) = 24.5*** 

 η2 < 0.01 
 3.9 F(1,7465) = 1.0, p=.32 

 η2 < 0.01 
 2.2 F(1,7465) = 8.3** 

 η2 < 0.01  Other disciplinary fields 3,234 5.8  9.3  3.8  1.8 

Notes. *p <.05, **p< .01, ***p< .001 
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Interaction effects. Further analysis found that before controlling for research 

engagement, significant variances across academic class levels were demonstrated for the 

Constrained (F(3,7463) = 6.67, p < .001, η2 < .01) and Committed (F(3,7463) = 20.42, p < .001, η2 < 

.01) measures. However, after controlling for research engagement measures, significant variances 

across academic class levels no longer occurred for Constrained (F(3,7461) = 0.30, p = .82, η2 < .01) 

or Committed (F(3,7461) = 1.93, p =.12, η2 < .01) measures. These findings suggest that variances 

in Constrained and Committed measures across academic class levels may be confounded by 

interaction effects with research engagement. Figure 11 displays Committed measure means by 

Research Mentorship experience across academic class levels. Figure 12 displays Committed 

measure means by General Research Involvement experience across academic class levels.  

 

 
Figure 11. Committed measure by Research Mentorship experience across academic class level 

 

 

 
Figure 12. Committed measure by General Research Involvement across academic class level 
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When assessing the Committed measure, significant two-way interaction effects (p < .001) 

occurred between academic class level and Research Mentorship experience (F(3,7455) = 3.58, p < 

.001, η2 < .01) as well as academic class level and General Research Involvement (F(3,7455) = 5.15, 

p < .001, η2 < .01) measures. Initial findings suggest that research engagement exhibited by having 

a research mentorship and/or other general research involvement differentially affects variances in 

Committed across academic class levels. As expected, Constrained and Committed measures were 

highest among seniors, and again magnitudes of the difference in measures between those with 

and those without research engagement experiences were most profound among seniors. These 

interaction effects were not surprising given that Constrained and Committed measures were 

factors indicative of the Research Role-Identity Salience measure, which was also subject to 

differential variances across academic class level.  

Awareness of Research and Research Participation Interest across demographics 

Table 20 details Awareness of Research and Research Participation Interest measures by 

study participants’ demographic characteristics while controlling for research participation 

measures. Awareness of Research and Research Participation Interest tended to significantly vary 

across demographic characteristics while controlling for research participation, typically with 

weak effect sizes.  

Although Awareness of Research was comparable for men and women (2.4 vs. 2.4, p = 

.24, η2 < .01), it was greatest among Asian/Pacific Islander students compared to White/non-

Hispanic students (2.6 vs. 2.4, p < .05), seniors compared to juniors (2.5 vs. 2.3, p < .01), and 

slightly greater for first-generation college students than continuing generation college students 

(2.43 vs. 2.37, p < .05). Similarly, Research Participation Interest was slightly greater for first-

generation college students compared to continuing generation college students (2.47 vs. 2.44, p 

< .05), while greater among men than women (2.5 vs. 2.4, p < .001), greatest among Asian/Pacific 

Islander students compared to White/non-Hispanic (2.7 vs. 2.4, p < .001), and greatest among 

sophomores compared to seniors (2.7 vs. 2.3, p < .001).  
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Table 20 

 

Awareness of Research and Research Participation Interest by demographic characteristics 

    Awareness of Research   Research Participation Interest 

    Statistical     Statistical  

Categories n M Results   n M Results 

Gender        

 Women 5,071 2.4 F(1,7465)=1.36, p=.24 

η2 < 0.01 

 5,071 2.4 F(1,7465)= 11.02*** 

η2 < 0.01  Men 2,398 2.4   2,398 2.5 

Race/ Ethnicity   
  

  
 

 Asian/Pacific Islander  297 2.6 

F(5,7461) = 2.30* 

η2 < 0.01 

 297 2.7 

F(5,7461) = 16.28*** 

η2 = 0.01 

 Black/African American 762 2.4  762 2.5 
 Hispanic/Latino 1,157 2.5  1,157 2.7 
 Native American 82 2.6  82 2.6 
 White/non-Hispanic 5,077 2.4  5,077 2.4 

 Other/Unspecified 94 2.4   94 2.5 

Academic Class Level 
  

  
  

 

 Freshmen 556 2.3 

F(3,7461) = 3.41* 

η2 < 0.01 

 556 2.5 

F(3,7461) = 82.27** 

η2 = 0.03 

 Sophomores 1,382 2.3  1,382 2.7 
 Juniors 2,069 2.3  2,069 2.5 

 Seniors 3,460 2.5   3,460 2.3 

1st Generation College Status 
  

  
  

 

 First-generation college 2,734 2.4 F(1,7424) = 4.68* 

η2 < 0.01 

 2,734 2.5 F(1,7424) = 4.51* 

η2 < 0.01 
 

Continuing generation college 4,649 2.4   4,649 2.4 

Academic Field 
  

  
  

 

 Physical sciences 262 2.7 

F(12,7454) = 4.10*** 

η2 = 0.01 

 262 3.0 

F(12,7454) = 39.77*** 

η2 = 0.06 

 Life sciences 517 2.7  517 3.1 
 Engineering 376 2.4  376 2.8 
 Computational sciences 246 2.3  246 2.5 
 Allied health 525 2.4  525 2.5 
 Psychology 555 2.6  555 2.8 
 Social sciences 1,754 2.4  1,754 2.4 
 Communication and info. 474 2.4  474 2.3 
 Business 1,191 2.3  1,191 2.1 
 Humanities 659 2.4  659 2.5 

 Arts 450 2.3  450 2.3 

 Education 308 2.3  308 1.9 

 Undecided/Undeclared 152 2.3   152 2.4 
         
 Science disciplines 4,235 2.5 F(1,7465) = 13.38*** 

η2 < 0.01 

 4,235 2.6 F(1,7465) = 214.98*** 

η2 = 0.03  Other disciplinary fields 3,234 2.3  3,234 2.2 

Note. *p <.05, **p< .01, ***p< .001 
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Across academic field groupings, Awareness of Research varied significantly with a weak 

effect size (F(12,7454) = 4.10, p < .001, η2 = .01), while a moderate effect size was demonstrated for 

the variance of Research Participation Interest (F(12,7454) = 39.77, p < .001, η2 = .06). Participants 

majoring in physical science, life science, psychology, and engineering were among the highest in 

Awareness of Research and Research Participation Interest. Moreover, Research Participation 

Interest was significantly higher (p < .001) among physical science, life science, psychology, and 

engineering majors than all other disciplinary majors. Business, education, and 

undecided/undeclared majors were among the lowest for both Awareness of Research and 

Research Participation Interest. In general, science majors demonstrated significantly greater 

Awareness of Research (2.5 vs. 2.3, p < .001, η2 < .01) and Research Participation Interest (2.6 vs. 

2.2, p < .001, η2 = .03) than other disciplinary majors. The effect sizes of these differences were 

weak for Awareness of Research but moderate to weak for Research Participation Interest.   

Interaction effects. Further analysis found that before controlling for research 

engagement, no significant differences occurred for Research Participation Interest between first-

generation and continuing generation college students (F(1,7426) = 1.79, p = .18, η2 < .01). However, 

after controlling for research engagement, differences in Research Participation Interest between 

first-generation and continuing generation, although small, were significant (F(1,7424) = 4.51, p = 

.030, η2 < .01). Findings suggest that variances in Research Participation Interest by first-

generation college status could be confounded by interaction effects with research engagement as 

well.  

When assessing the variance in Research Participation Interest by first-generation college 

status, significant two-way interaction effects (p < .05) occurred between first-generation college 

status and Research Mentorship (F(2,7422) = 8.19, p = .02, η2 < .01). This findings suggest that 

research engagement exhibited by having a research mentorship experience differentially affects 

variances in Research Participation Interest between first-generation and continuing generation 

college students. Figure 13 displays Research Participation Interest by Research Mentorship 

between first-generation and continuing generation college students. As expected, Research 

Participation Interest measures were slightly higher among first-generation college students; 

however the magnitude of the difference in Research Participation Interest between those with and 

those without research engagement experiences was most profound among continuing generation 

college students (2.3 vs. 2.9).  
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Figure 13. Research Participation Interest by Research Mentorship experience between first-

generation and continuing generation college students  

 

  

Research Question 3  
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Research Involvement measures demonstrated moderate to small positive correlations with other 

measured dimensions of undergraduate research including researcher role-identity salience, 
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correlations with research engagement measures were strongest with awareness of research (r’s ≤ 

.3) and researcher role-identity salience (r’s ≤ .4). However, all measured dimensions of 

undergraduate research, including research engagement, varied differentially according to the 

demographic characteristics of study participants. Thus multiple linear regression analyses were 

conducted to examine the main effects of research engagement on researcher role-identity salience, 
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research engagement measures predicting other dimensions of undergraduate research net of 

demographic characteristic effects.  
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Table 21 

 
               

Regressions on Dimensions of Undergraduate Research  

Predictors  

Researcher 

 Role-Identity 

Salience 

  Research  

Career  

Attitudes 

  Awareness  

of  

Research 

  Research 

Participation 

Interest    
B Beta     B Beta     B Beta     B Beta   

Female -1.43 -0.12***  -0.42 -0.08***  0.03 0.02    -0.09 -0.04*** 

White/non-Hispanic -1.31 -0.18***  -0.41 -0.08**  -0.11 -0.06   -0.25 -0.11*** 

Black/African American -0.70 -0.04*   -0.43 -0.06**  -0.06 -0.02   -0.19 -0.06** 

Hispanic/Latino -0.74 -0.05*   -0.23 -0.04   -0.04 -0.02   -0.01 -0.01  

Native American -0.70 -0.01   -0.15 -0.01   -0.11 -0.02   -0.06 -0.01  

Other/Unspecified  -1.03 -0.02   -0.41 -0.02   -0.12 -0.02   -0.15 -0.02  

Academic Class Level -0.11 -0.02   -0.01 -0.01   0.02 0.02   -0.17 -0.17*** 

First generation college  0.40  0.04***  0.11  0.02*  -0.06 -0.03*  0.02 0.01  

Science major 0.52  0.05***  0.45  0.10***  0.06  0.04***  0.34  0.17*** 

Research Mentorship exp. 2.97  0.22***  0.58  0.10***  0.58  0.27***  0.42  0.16*** 

General Research exp. 1.86  0.15***  0.39  0.08***  0.26  0.13***  0.16  0.07*** 

n 7,337   7,337   7,337   7,337  

R2  0.14***     0.05***     0.15***     0.10***   

Note. *p <.05, **p< .01, ***p< .001; Asian/Pacific Islander students are modeled as the omitted or reference category 

 
 

Research engagement was again operationalized by the Research Mentorship and General 

Research Involvement measures. Gender, race/ethnicity, academic class level, first-generation 

college student status, and whether or not study participants majored in a science discipline were 

demographic characteristics of interest. Whether or not a study participant was female, a first-

generation college student, or a science major were each dummy coded (i.e., 1 = Yes; 0 = No), and 

academic class level was assessed as a 4-pt interval scale variable (e.g., 1 = Freshman; 4 = Senior). 

Whether or not a study participant was classified as White/non-Hispanic, Black/African American, 

Hispanic/Latino, Native American, or Other/Unspecified were also coded as dummy variables 

(i.e., 1 = Yes; 0 = No). Participants that were classified as Asian/Pacific Islander were modeled as 

the reference group. Standardized betas (β) associated with predictors were examined to determine 

a predictor’s strength in comparison to other modeled predictors.  

Results from regression analyses demonstrated that 14% of the variance in researcher role-

identity salience, 5% of the variance in research career attitudes, 15% of the variance in awareness 

of research, and 10% of the variance in research participation interest could be explained by the 
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modeled predictors. Research engagement measures (i.e., Research Mentorship and General 

Research Involvement), and whether or not participants majored in a science discipline were 

among the strongest predictors for researcher role-identity salience, research career attitudes, 

awareness of research, and research participation interest. Gender was a strong predictor of 

researcher role-identity salience, research career attitudes, and research participation interest as 

well. Whether or not participants were White/non-Hispanic or Black/African-American were 

among the strongest predictors of research career attitudes and research participation interest, 

while whether or not participants were White/non-Hispanic was the only race/ethnicity category 

that was a strong predictor of researcher role-identity salience. Race/ethnicity categories and 

gender were not predictive of awareness of research opportunities. In addition, academic class 

level proved to be a strong predictor of research participation interest. 

Specifically, research mentorship experience (β = .22, p < .001) and general research 

involvement experience (β = .15, p < .001), being a first-generation college student (β = .05, p = 

.001), and majoring in a science discipline (β = .04, p = .003) each demonstrated significant 

positive effects on Researcher Role-Identity Salience; being White/non-Hispanic (β = -.18, p < 

.001) or being female (β = -.12, p < .001) offered significant negative effects. Similarly, majoring 

in a science discipline (β = .10, p < .001), research engagement exhibited through research 

mentorship (β = .10, p < .001) or general research involvement (β = .08, p < .001), and being a 

first-generation college student (β = .02, p = .04) each demonstrated significant positive effects on 

research career attitudes. Being female (β = -.08, p < .001), being White/non-Hispanic (β = -.08, p 

= .004) or being Black/African American (β = -.06, p = .009) had a significant negative effect this 

time on research career attitudes.  

Regarding Awareness of Research Opportunities, research engagement exhibited through 

research mentorship (β = .27, p < .001) and general research involvement (β = .13, p < .001) 

experiences, or being a first-generation college student (β = .04, p = .001), or majoring in a science 

discipline (β = .03, p = .003) each demonstrated significant positive effects. For Research 

Participation Interest, research engagement exhibited through research mentorship (β = .16, p < 

.001) and general research involvement (β = .07, p < .001) experiences, or majoring in a science 

discipline (β = .017, p < .001) each demonstrated significant positive effects. Being female (β =-

.04, p < .001) or being White/non-Hispanic (β = -.11, p < .001), and academic class level offered 

significant negative effects. 
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CHAPTER FIVE 

DISCUSSION 

The intent of this study was to gain a deeper understanding of dimensions of undergraduate 

research among a general population of undergraduates. In doing so, the present study examined 

undergraduate research from a theoretical framework that acknowledges contextual learning and 

identity development as concomitant to research experience, awareness and interest. Adhering to 

this premise, the present study concentrated on researcher role-identity salience, research career 

attitudes, awareness of research opportunities, interest in participating in research activities, and 

actual engagement in research activities; all are dimensions of undergraduate research and 

assumed to be reciprocally related.  

Guided by the research questions, the present study began by comparing research 

engagement among diverse undergraduates. Following these initial comparisons, researcher role-

identity salience, research career attitudes, awareness of research opportunities, and research 

participation interest were assessed across demographic characteristics while controlling for 

differences in research engagement. Lastly, the relationship between research engagement and 

researcher role-identity salience, research career attitudes, awareness of research, and research 

participation interest was evaluated while controlling for differences attributed to demographic 

characteristics. This chapter summarizes results and discusses findings regarding dimensions of 

undergraduate research, how these dimensions of undergraduate research occurred across study 

participants’ demographic characteristics, and how actual engagement in research activities related 

to other dimensions of undergraduate research. Subsequently, implications of the present study’s 

findings are described, limitations are discussed, and future research directions are presented.  

Summary of Results 

With regard to research question 1 (i.e., How does research engagement compare among 

diverse undergraduates?), no significant gender differences occurred for research engagement 

measures (i.e., research mentorship and general research involvement), however both research 

engagement measures varied significantly (p < .001) across all other demographic categories 

examined. Asian/Pacific Islander students, seniors, continuing generation college students, 

physical science majors, life science majors, psychology majors, and science majors in general 

were most engaged in research. Among the least engaged were Black/African American students, 
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freshmen, first-generation college students, business majors, education majors, and 

undecided/undeclared majors. Thus, the present study’s hypothesis that research engagement 

would be highest among males, Asian/Pacific Islanders, seniors, continuing generation college 

students, and physical and life sciences majors was principally supported though findings did not 

detect gender differences in research engagement through either research mentorship of general 

research involvement. This hypothesis was based partially on evidence that suggested that science 

majors, specifically in physical and life sciences, had been more engaged in undergraduate 

research activities when compared to all other disciplinary fields (NSSE, 2007, 2012, 2013; 

Russell et al., 2007). Exempting the absence of gender differences in research engagement, 

findings of the present study pertaining to a research mentorship experience also closely 

corresponded with the NSSE’s (2012, 2013, 2014) findings of research engagement (i.e., worked 

with a faculty mentor) by demographic characteristics. 

  Pertaining to research question 2 (i.e., How do researcher role-identity salience, research 

career attitudes, awareness, and interest vary across demographic characteristics while 

controlling for research participation?), measured how dimensions of undergraduate research 

varied differentially across demographic categories. Even after controlling for differences in 

measures of research engagement, researcher role-identity salience, research career attitudes, and 

research participation interest were most positive for men, Asian/Pacific Islander students, 

physical and life science majors, and science majors in general. In addition, research participation 

interest was most positive among sophomores and lowest among seniors. For awareness of 

research opportunities, physical and life science majors were most knowledgeable of 

undergraduate research opportunities, and there were no gender differences in awareness.  

The present study hypothesized that other dimensions of undergraduate research would 

vary similarly across the same demographics characteristics as those that varied for research 

engagement, even after controlling for differences in research engagement measures (i.e., research 

mentorship and general research involvement). Again, the hypothesis was principally supported 

as researcher role-identity salience, research career attitudes, and research participation interest 

were dimensions of undergraduate research that varied by gender, race/ethnicity, and academic 

field similarly to how research engagement measures varied across these same demographic 

characteristics.  
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Two-way interaction effects between academic class level and research engagement 

measures were apparent when assessing some dimensions of undergraduate research such as 

researcher role-identity salience, research career attitudes, and awareness of research. Findings 

demonstrated that researcher role-identity salience and research career attitudes differentially 

varied according to general research involvement and academic class level. Researcher role-

identity salience and research career attitudes demonstrated increases from freshmen to seniors for 

those engaged in research activities through general research involvement. For those that had not 

engaged in research activities through general research involvement, these measures remained 

steady from freshmen to juniors, with a slight decline for seniors. Similarly, research participation 

interest differentially varied according to research mentorship and first-generation college status. 

Research participation interest was highest among first-generation college students that engaged 

in research mentorship experiences compared to continuing generation students, while first-

generation college students with no research mentorship experience demonstrated less research 

participation interest than continuing generation students.  

In addressing research question 3 (i.e., How does research engagement relate to researcher 

role-identity salience, research career attitudes, awareness of research, and research 

participation interest, net of demographics characteristics?), findings demonstrated that both 

research engagement measures (i.e., research mentorship and general research involvement), 

gender, race/ethnicity, first-generation college status, and majoring in a science discipline were 

significant predictors of dimensions of undergraduate research such as researcher role-identity 

salience, research career attitudes, and research participation interest. Holding all other predictors 

constant, being a female or a White/non-Hispanic student offered negative effects, while majoring 

in a science discipline or having research engagement experience through either a research 

mentorship or general research offered positive effects.  

The present study hypothesized that net of demographic variances, research engagement 

measures (i.e., research mentorship and general research involvement) and majoring in a science 

discipline would positively affect other dimensions of undergraduate research. Results of the 

present study fully supported these assumptions as research engagement measures and being a 

science major were among the strongest modeled predictors of researcher role-identity salience, 

research career attitudes, awareness of research opportunities, and research participation interest. 

Research engagement assessed through research mentorship experience was among the strongest 
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predictor modeled for all measured dimensions of undergraduate research, especially researcher 

role-identity salience and awareness of research. In addition, being a Black/African American 

student had a negative effect on research career attitudes and interest in participating in research 

activities, while participants’ academic class level had a negative effect on their research 

participation interest. Being a first-generation college student had a positive effect on researcher 

role-identity salience and research career attitudes, but offered a negative effect on awareness of 

research.  

Dimensions of Undergraduate Research 

The undergraduate research literature often acknowledges how engagement in research 

activities can assist in increasing persistence toward degrees, the pursuit of research intensive 

career fields, and motivation to pursue graduate study (Hunter et al., 2007; Maltese & Tai, 2011; 

Mogk, 1993; Nagda et al., 1998; Russell et al., 2007; Seymour et al., 2004). However, there are 

other beneficial dimensions of undergraduate research, such as those linked to the development of 

a salient researcher role-identity (Carlone & Johnson, 2007; Hurtado et al., 2009), the promotion 

of favorable attitudes toward research careers (Hunter et al., 2007), awareness of research 

opportunities, and interest in participating in research (Fechheimer, Webber, & Kleiber, 2011; 

Lopatto, 2007). In this sense, undergraduate research is a multidimensional experience, comprised 

in part by dimensions pertaining not only to research engagement, but also researcher role-identity 

salience, research career attitudes, awareness of research, and research participation interest as 

well. In an effort to address dimensions of undergraduate research collectively, the present study 

examined these dimensions among a diverse population of undergraduates from several academic 

majors. 

Research Engagement 

Overall, an estimated 17% to 23% of study participants engaged in research activities 

through a research mentorship experience and/or general research involvement (e.g., research 

internships, creative projects, and/or senior level projects). Among senior level participants, 

research engagement by way of research mentorship was comparable to the National Survey of 

Student Engagement’s (NSSE, 2014) estimation of research engagement (i.e., worked with faculty 

on research) for concurrent seniors at similar research institutions (24% vs. 29%). Moreover, the 

present study and the NSSE (2012, 2013, 2014) both demonstrate that among undergraduates, 

Asian students, seniors, physical science majors, life science majors, and psychology majors were 
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the most likely to have undergraduate research experiences, while Black/ African American 

students, Hispanic/Latino students, business majors, education majors, and undecided/undeclared 

majors were among the least likely to have engaged in research as an undergraduate. Given these 

corresponding findings, it is likely that research engagement among study participants is 

representative of the sample population. 

The present study theorized research engagement as central to other dimensions of 

undergraduate research, such as researcher role-identity salience, research career attitudes, 

awareness of research opportunities and research participation interest. Two measures were 

employed to assess research engagement among undergraduates, 1) whether or not participants 

had a research mentorship experience, and 2) whether or not they had other more general research 

involvement experiences such as creative or senior-level projects. Despite only small to moderate 

positive correlations between these measures of research engagement and other dimensions of 

undergraduate research, research engagement measures proved to be significant predictors of 

undergraduate research attitudes and experiences. Interestingly, the research engagement measure 

of research mentorship experience was a stronger predictor of other dimensions of undergraduate 

research relative to the other research engagement measure of general research involvement. This 

was especially apparent when examining how research engagement measures affected the 

undergraduate research dimensions of research participation interest, awareness of research 

opportunities, and researcher role-identity salience.  

Having a research mentorship experience more positively impacted participants’ interest 

in continuing their participation in research, their awareness of research opportunities, and their 

identification with the role of a researcher than having a more general involvement in research. 

Research engagement through general research involvement encompasses a broad array of 

research activities (e.g., undergraduate creative projects, senior-level projects), many of which do 

not require direct guidance from an experienced researcher. On the other hand, direct guidance 

from an experienced researcher is primary to the type of research engagement that occurs through 

mentorship experiences. It is direct guidance in research that pundits find to be essential to the 

undergraduate research experience (American Chemical Society, 2002; CUR, 2008), and it is 

likely that this direct guidance accounts for the differential impact between research mentorship 

experiences and general research involvement experiences as measures of research engagement. 
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Notwithstanding their differential impact, both measures of research engagement offered 

the strongest positive affects among modeled predictors, particularly on the undergraduate 

research dimensions of researcher role-identity salience, research career attitudes, and awareness 

of research opportunities. The strong positive influence of research engagement on awareness of 

research opportunities is not surprising as one would expect that engaging in research activities 

likely increases awareness of other opportunities to participate in research (and vice-versa). 

However, this finding is notable as it pertains to the predictive relationship of research engagement 

on researcher role-identity salience and research career attitudes. Although no causal assertions 

are being made, this finding does suggest that participating in research activities not only reflects, 

but probably increases awareness of opportunities to engage in research while positively impacting 

the development of salient researcher role-identities and research career attitudes.  

Researcher Role-Identity Salience and Research Career Attitudes 

Among the dimensions of undergraduate research examined in the present study, 

researcher role-identity salience and research career attitudes were not only the most highly 

correlated but also varied similarly across most demographic categories. Participants with salient 

researcher role-identities tended to have positive attitudes toward research careers, while those 

with less positive attitudes tended to exhibit less salient researcher identities. The strong 

relationship between these cognitive entities suggests that having the ability to see oneself as a 

researcher is intimately bound with having the opinion that careers in research are desirable. 

Researcher role-identity salience and research career attitudes are perceived to be integral 

to the pursuit of research intensive careers. Those that place prominence on a researcher identity 

within their self-concept and hold favorable attitudes toward research careers are likely inclined 

toward research intensive professions and experiences (Hunter et al., 2007, Lopatto, 2007). This 

assumption is apparent in the occupational identity development literature which emphasizes the 

relationship between motivation to pursue careers and one’s ability to see oneself as someone that 

performs associated career behaviors (Burke & Reitzes, 1991; Callanan & Benzing, 2004; Ng & 

Feldman, 2007). Moreover, this assumption brings to light not only the importance of a positive 

outlook toward desired careers, but also the ability to saliently identify with prospective 

occupational identities.  

Thus, it appears likely that researcher role-identity salience and research career attitudes 

are dimensions of undergraduate research that are associated with career preparedness. Those with 
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salient researcher role-identities and favorable attitudes toward research careers are assumed to be 

open to the possibility of career attainment in research intensive professions. For those considering 

research intensive careers, having positive career attitudes and a salient researcher role-identity 

could translate into a greater intent to pursue careers of interest and greater identification with 

desired occupational roles. In the same vein, enhancing researcher role-identity salience and 

research career attitudes among undergraduates could foster career preparedness through 

occupational identification and greater motivation to pursue research intensive careers. 

The present study conceptualized the salience of a researcher role-identity to be attributed 

to a combination of factors including how central the researcher role-identity was to participants’ 

self-concept (i.e., centrality), the pressure they felt from others to identify as a researcher (i.e., 

constrained), and the commitment they exhibited through conducting research behaviors (i.e., 

committed). These factors of researcher role-identity salience demonstrated strong to moderate 

positive correlations with research career attitudes, and with moderate to weak positive 

correlations with research engagement, awareness of research opportunities, and research 

participation interest. Among these factors of researcher role-identity salience, the centrality factor 

offered somewhat stronger relationships with other dimensions of undergraduate researcher, 

particularly with research career attitudes. These strong positive relationships between centrality 

and other dimensions of undergraduate research suggest that the aspect of researcher role-identity 

salience that inclines participants to place high value on being a researcher within their self-concept 

(i.e., centrality) is vitally important and likely influences and/or is influenced by career attitudes. 

Moreover, this centrality factor of researcher role-identity salience seems to draw upon the 

occupational identification notion of seeing oneself in a particular occupational role. The more 

salient the identification with the role of a researcher, the more central the researcher role-identity 

should be within the self-concept. Thus, the more central the researcher role-identity is within the 

self-concept, the greater the identification with the role of a researcher and the more favorable the 

attitudes toward a career in research. 

Awareness of Research Opportunities and Research Participation Interest 

Awareness of research opportunities and research participation interest were dimensions 

of undergraduate research thought to directly impact undergraduate research engagement given 

that those that were unaware and/or not interested in participating in research were unlikely to 

engage in research activities. Investigations into undergraduate research engagement assumed that 
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engaging in research activities stimulates interest in further research participation (Lopatto, 2007; 

Seymour et al., 2004). Results from the present study do not support this idea as it relates to interest 

in participating in research, and do not offer strong evidence as it relates to awareness. Correlations 

with research engagement measures (i.e., research mentorship and general research involvement) 

were moderate and positive with awareness of research opportunities, while only small but positive 

correlations occurred with research engagement measures and research participation interest. 

Given that most undergraduates are not required to engage in research activities, it is likely that 

increases in interest are somewhat biased due to undergraduates self-selecting to engage in 

research activities.  

 Notably, there was a moderate to strong positive correlation between research participation 

interest and research career attitudes. This finding was to be expected as favorable attitudes toward 

research careers are likely to foster interest in research participation and vice-versa. These results 

are aligned with Hunter et al.’s (2007) qualitative observations of research participants indicating 

that positive experiences while involved in research activities promoted their interest in research 

careers. Moderate positive correlations also occurred between research participation interest and 

researcher role-identity salience, suggesting a relationship between the extent that an 

undergraduate identifies as a researcher in their field of study and his/her interest in either 

participating in or continuing his/her participation in research-related activities.  

Gender 

Investigations of undergraduate research participation often find women to be less engaged 

in research activities than men (Hurtado et al., 2009; NSSE, 2012, 2013, 2014; Wayment & 

Dickson, 2008). Pundits often attribute this gender disparity to the underrepresentation of female 

undergraduates in research intensive academic fields, specifically fields such as engineering and 

physical sciences. The realization of these disparities has contributed to the further promotion of 

undergraduate research experiences as a method of increasing the number of women in research 

intensive professions and/or graduate programs (Blickenstaff, 2005; Hanson et al., 1996). Much 

of this promotion has occurred through increased awareness of research opportunities and even 

targeting women for participation in federally subsidized research internship opportunities, which 

are particularly common in physical and life science disciplines (e.g., the National Science 

Foundation’s Research Experiences for Undergraduates (REU) programs). 
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Results from the present study contradicted the NSSE’s (2012, 2013, 2014) findings with 

regard to gender differences in undergraduate research engagement. While the NSSE (2012, 2013, 

2014) reported higher research engagement for male undergraduates than female undergraduates, 

the present study found female and male undergraduates to be equally engaged in research 

activities. In addition to being equally engaged, female undergraduates of the present study were 

also equally aware of research opportunities. Given that lack of awareness is a proposed inhibitor 

of research engagement (Wayment & Dickson, 2008), this equivalence in awareness between 

female and male undergraduates could account for similar research engagement behaviors across 

genders. Conceivably, equal awareness of research opportunities between genders lends to their 

equivalent research engagement behaviors. 

Due possibly to the overrepresentation of female undergraduates in the study sample, those 

with research experiences disproportionately elected to participate in the present study. On the 

other hand, the present study does go further than most investigations of undergraduate research 

by examining research engagement activities of more than just undergraduates majoring in 

engineering and physical science disciplines. In the study sample, undergraduates majoring in 

academic fields, such as life and behavioral sciences (i.e., psychology), were not only among the 

highest in research engagement but were also largely comprised of women. With a dearth of 

investigations into undergraduate research activities across all academic fields, it is uncertain as to 

the comparative research engagement of women in large disciplinary fields such as life and 

behavioral sciences. 

Nevertheless, female undergraduates tended to have less positive researcher role-identity 

salience, research career attitudes, and research participation interest than their male counterparts  

despite being equally engaged and equally aware of research activities. This result was evident 

even after controlling for differences in academic major and other demographic characteristics, as 

being female negatively affected researcher role-identity salience, research career attitudes, and 

research career interest. These findings suggest that there appears to be slight gender inequities 

associated with some beneficial dimensions of undergraduate research such as developing salient 

researcher role-identities, favorable attitudes toward research careers, and further interest in 

research participation.  

Thus, it would appear that dimensions of undergraduate research that can positively 

influence participants toward research intensive careers are not as impactful among women. A 
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suspected reason for this finding is the overrepresentation of women in certain academic majors 

that have trajectories toward certain non-research career fields. Women, even those in science 

disciplines, often major in fields that promote pragmatic use of knowledge and are less focused on 

research. For example, women comprise more than 80% of health professionals and make-up a 

comparable percentage of baccalaureates in life sciences and allied health sciences (National 

Science Board, 2016). These career fields and academic trajectories are largely geared toward the 

applied use of knowledge and skills and are often not research intensive. Many women with these 

career trajectories may engage in research activities as a method of enhancing their resume in order 

to gain a competitive edge for seeking careers even in non-research intensive fields. Although, 

researcher role-identity salience, research career attitudes, and research participation interest are 

certain to be beneficial to the pursuit of research intensive careers and advanced degrees, these 

dimensions of undergraduate research are not likely to be as valued by those with more clinical or 

applied career interests. 

Race/Ethnicity 

In addition to addressing gender disparities, proponents of undergraduate research 

explicitly encourage and promote research engagement among racial and ethnic populations that 

are often underrepresented in research intensive career fields, namely African Americans, 

Hispanic/Latinos, and Native Americans (Hurtado et al., 2009). Undergraduate research 

experiences are often endorsed as a means for increasing the number of underrepresented groups 

including women and minorities in science disciplines and graduate programs. Numerous 

investigations of undergraduate research engagement have supported these efforts (Kardash, 2008; 

Russell et al., 2007), and even proposed that research experiences offer underrepresented 

populations the ability to broaden their academic pursuits in a manner that enhances their 

motivation to pursue research careers.  

Notwithstanding this support, recent investigations of undergraduate research demonstrate 

that among undergraduates, African American and Hispanic/Latino undergraduates are least likely 

to engage in research activities (NSSE, 2014). Research engagement was also found to most often 

occur among White and Asian students, both of which are highly represented populations in 

research intensive careers (NSSE, 2014). Correspondingly, findings from the present study 

demonstrated that Asian/Pacific Islanders students were most highly engaged in research activities, 

however, research engagement among White/non-Hispanic students was relatively less than 
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Asian/Pacific Islander students and much more comparable to that of Hispanic/Latino students. 

Black/African American students remained least engaged in research activities along with students 

classified as Other/unspecified which are often those that identify with multiple race and/or ethnic 

categories.  

Like research engagement, other dimensions of undergraduate research were consistently 

highest among Asian/Pacific Islander students. Even after controlling for differences in research 

engagement, Asian/Pacific Islander students had the most salient research role-identities, most 

favorable attitudes toward careers in research, were most aware of research opportunities, and most 

interested in participating in research activities. These results were not surprising as recent 

literature has shown evidence of experiences and background characteristic that contribute to 

academic success among this particular group.  

Asian students are less likely to be first-generation college students and have more often 

experienced pressure to succeed from family members when compared to other race/ethnic groups 

(Aud, Fox, KewalRamani, 2010). Asian students have also been found to more readily utilize 

networks of information from family and others in their community that can often assist with best 

practices and guide students during the post-secondary work (Aud et al., 2010). These conditions 

and experiences are motivating factors that have been linked to academic success in higher 

education (Pascarella & Terenzini, 1998). Experiencing a mixture of these academically 

motivating factors, Asian/Pacific Islander students are likely to have engaged in undergraduate 

research activities under the expectation that research experiences assist in career and graduate 

school success. Although Asian students are considered a minority population, they are not 

considered underrepresented in science disciplines and are not likely to be underrepresented in the 

engagement in research activities.  

Conversely, other minority populations such as Black/African Americans, 

Hispanic/Latinos, and Native Americans are considered underrepresented in science professions 

(Hurtado et al., 2009). Results from the present study demonstrated that among these groups, 

Hispanic/Latino students were most comparable to Asian/Pacific Islander students in terms of 

dimensions of undergraduate research. Despite large differences in research engagement, both 

groups were similarly aware of research opportunities, comparably interested in participating in 

research activities, and held equally positive attitudes toward research careers. Research 

engagement and researcher role-identity salience were the only dimensions of undergraduate 
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research measured in the present study that largely differed between Asian/Pacific Islander and 

Hispanic/Latino participants. Given that engaging in research activities appears to positively affect 

researcher role-identity salience, it is likely that an increase in Hispanic/Latino students’ 

involvement in research would in turn increase researcher role-identity salience among this 

population.  

For Black/African American and White/non-Hispanic participants, findings from the 

present study indicated that being an undergraduate from these particular populations could 

negatively affect some dimensions of undergraduate research. Specifically, being Black/African 

American or White/non-Hispanic negatively affected research career attitudes and research 

participation interest, while being White/non-Hispanic also negatively affected researcher role-

identity salience. Although White/non-Hispanic students were not the least engaged in research 

activities, they were least likely to have developed salient researcher role-identities, held among 

the least favorable attitudes toward research careers, were among the least aware of research 

opportunities, and were least interested in participating or continuing their participation in research 

activities. The findings suggest that in general, Black/African American and White/non-Hispanic 

students are not as motivated to pursue research intensive careers and professions as Asian/Pacific 

Islander and Hispanic/Latino students. However, differences in research engagement between 

Black/African American and White/non-Hispanic students also suggest that increasing research 

engagement among Black/African Americans may contribute to increased researcher role-identity 

salience, research career attitudes, overall interest in research participation, and motivation to 

pursue research intensive careers and professions.  

Academic Class Level 

Among dimensions of undergraduate research examined in the present study, research 

engagement was the one that varied most strikingly by academic class level. This finding was 

certainly evident as research engagement was shown to steadily increase among study participants 

from freshmen, sophomores, juniors, and seniors. Markedly, seniors were nearly twice as likely to 

have engaged in research as juniors and more than three times as likely as sophomores and 

freshmen. This result is not surprising due primarily to the fact that most seniors have had more 

time and opportunities to engage in research activities when compared to other academic class 

levels. After controlling for these research engagement differences, other dimensions of 

undergraduate research such as researcher role-identity salience, research career attitudes, and 
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awareness of research opportunities were comparable among freshmen, sophomore, juniors, and 

seniors level study participants.  

On the other hand, academic class level negatively affected research participation interest. 

As undergraduates progress from freshmen year to senior year, it would appear that they become 

less interested in participating in research activities. This finding may be explained simply be 

assuming that if an undergraduate has not chosen to pursue or engage in research activities, it is 

likely that s/he does not consider those activities to be particularly useful or aligned with his/her 

academic and/or career ambitions. Among study participants, seniors tended to be the least 

interested in participating or continuing their participation in research activities. This finding is 

quite understandable as senior level students are likely to place much of their energy in 

successfully completing their degree requirements, thus least likely to burden themselves with 

extra-curricular activities that do not directly impact their degree requirements.  

Sophomores, on the other hand, were most interested in participating or continuing their 

participation in research activities, and as underclassmen are part of an undergraduate population 

that are primed for participation in extra-curricular activities. Undergraduates typically begin to 

seek non-degree related activities (e.g., internships) and organizations (e.g., fraternities and 

sororities) during their freshmen and sophomore years (Astin, 1984). Findings suggest that it is 

during the sophomore year when undergraduates are most interested in engaging in research and 

possibly other extracurricular activities. This finding may be due partly to their pending admittance 

into their academic major which may require and expose them to more opportunities to engage 

and commit themselves to research intensive activities, and partly due to increased academic 

motivation as they move closer to graduation.  

Other dimensions of undergraduate research, such as researcher role-identity salience and 

research career attitudes, appeared to be comparable across all academic class levels. Further 

examination revealed some interesting interaction effects between academic class level and 

research engagement when examining variances for researcher role-identity salience and career 

attitudes. For those that engaged in research activities, researcher role-identity salience and 

research career attitudes tended to be most positive for seniors, followed by juniors, then 

sophomores, and lastly freshmen. In contrast, among participants that had not engaged in any 

research intensive activities, researcher role-identity salience and research career attitudes were 

comparable for freshmen, sophomores, and juniors, but were least positive among seniors.  
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These findings suggest that when undergraduates engage in research activities, their 

researcher role-identity salience and research career attitudes become increasingly more positive 

as they progress toward their degree. However, those undergraduates that reach senior level status 

and have not engaged in research activities tend to have the least salient researcher role-identities 

and least favorable attitudes toward a career in research. This finding is not surprising given that 

by senior year, many undergraduates are keenly focused on their degree completion and not likely 

to burden themselves with extracurricular activities that do not fulfill degree requirements or serve 

their career interests. These differential effects demonstrate that although researcher role-identity 

salience and research career attitudes seem to be comparable across academic class levels among 

the aggregate of all study participants, those that engage in research activities tend to experience 

research role-identity salience and research careers attitudes differently from those that do not 

engage in research.  

First-Generation College Student Status 

Research engagement also varied by first-generation college student status as first-

generation college students tended to be less engaged in research activities than their continuing 

generation college student counterparts. Given that engagement in research is not typically an 

academic requirement, many undergraduates may not be well informed of research opportunities. 

This assumption can be inferred as study participants on average indicated little to some 

knowledge of research opportunities. This lack of awareness of information appears to be even 

more apparent among first-generation college students which have historically shown differences 

from continuing generation college students in awareness and guidance through the undergraduate 

process.  

However, after controlling for differences in research engagement, first-generation college 

students were similarly aware of opportunities to participate in research intensive activities and 

demonstrated research career attitudes that were comparable to continuing generation college 

students. Notably, first-generation college students were slightly more interested in participating 

or continuing their participation in research and had developed slightly more salient researcher 

role-identities than their continuing generation counterparts. Moreover, being a first-generation 

college student was found to positively affect researcher role-identity salience and research career 

attitudes, and negatively affect awareness of research opportunities.  
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Further examination of the factors associated with researcher role-identity salience found 

that first-generation college students actually demonstrated slightly higher ratings for the 

Constrained factor and the Committed factor, while being most similar to continuing generation 

college students with their ratings on the Centrality and Connected factors. These findings suggest 

that while first-generation college students are likely to develop slightly more salient researcher 

role-identities as continuing generation college students, the associated factors of salience that 

seem to set them apart are those related to familial expectations and perceived time and effort spent 

conducting research related activities. 

Although first-generation college students often lack guidance from family members in 

terms of offering best practices for successful degree completion, their families are likely to greatly 

contribute to their pressure to succeed as they are first in the family to take advantage of a post-

secondary education. Results suggest that engagement in undergraduate research activities may 

reduce disparities between first-generation and continuing generation students through the 

development of a salient researcher role-identity and positive career attitudes. Researcher role-

identity salience and research careers attitudes both contribute to the establishment of occupational 

identities and are linked to preparation for careers, especially those in research intensive 

professions. 

Two-way interaction effects were also found to occur between research engagement and 

first-generation college student status when examining variances in research participation interest. 

As a result, research participation interest tended be the least positive for first-generation college 

students that had not formally engaged in research intensive activities, but most positive among 

first-generation college students that had engaged in research activities. These finding suggest that 

prior to obtaining undergraduate research experiences, interest in participating in undergraduate 

research is particularly low among first-generation college students. However, after having 

acquired some research experience, first-generation college students were even more interested in 

continuing their participation in research activities than their continuing generation college student 

counterparts. This interest in continuing their involvement in research activities could translate 

into increased interest in pursuing graduate degrees.  

These interpretations are consistent with arguments in the undergraduate research literature 

that propose that engagement in undergraduate research activities is effective in promoting the 

pursuit of graduate degrees particularly among underrepresented populations such as first-
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generation college students (Aud et al., 2010; Jones et al., 2000, Pascarella & Terrenzini, 1998). 

These studies tend to support an increase in the presence of first-generation college students across 

academic disciplines while being mindful of the potential for difficulties in achieving higher 

educational outcomes.  

First-generation college students indeed have an arduous journey as they, in most cases, 

must guide themselves through the post-secondary process. These students often have an obscure 

sense of career expectations and trajectories, lending to uncertainty as they pursue desired careers. 

However, with this uncertainty there may be considerable ambition and motivation fueling their 

need to persist and advance. This ambition and motivation could bolster their perceptions of 

careers and falsely enhance their identification with desired occupational identities.  The absence 

of a sense of what it takes to be someone that does research or someone that works in research 

intensive professions could create a somewhat over-confident idea as to how salient a particular 

identity or how wonderful a particular career may be. Not knowing whether or not a particular 

career is suitable could lend itself to a more favorable opinion of that career when a comparative 

understanding of that career does not exist. First-generation college students are more likely to be 

unaware of negative career aspects and may be more focused on positive aspects such as gainful 

employment. 

Academic Major: Science versus Other Disciplinary Fields 

As expected, findings from the present study demonstrated that participants majoring in 

science disciplines were the most engaged in research activities when compared to those in other 

disciplinary fields. Specifically, participants majoring in the physical sciences or life sciences were 

among the mostly highly engaged in research activities, while business, education, or those 

categorized as undecided/undeclared majors were among the least engaged in research. Other 

dimensions of undergraduate research similarly varied across academic disciplines, even after 

controlling for differences in research engagement. Typically, physical science, life science, and 

psychology majors were highest in awareness of research opportunities, interest in participating in 

research, researcher role-identity salience, and research career attitudes; while business, education, 

and undeclared/unspecified majors were lowest.  

In addition, the results demonstrated that research engagement among psychology majors 

was comparable to those majoring in physical or life sciences. This finding is not surprising as 

psychology is a behavioral science discipline with an intimate history of prolific research (Erikson, 
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1968; Mead, 1934; Zimbardo et. al., 1973; Wayment & Dickson, 2008). Oddly, however, little 

attention has been given to the undergraduate research activities of psychology majors despite an 

abundance of seminal and contemporary research conducted in behavioral sciences disciplines. 

Notably, research activities among psychology majors are well documented at the graduate level. 

This dearth in recognition for undergraduate psychology research suggests that the research 

activities of psychology majors are largely ignored in the undergraduate research literature, and 

that much of the interest in psychological research activities is based exclusively on research 

conducted at the graduate and professional level. Indeed, more investigations should address and 

support research engagement in behavioral sciences at the undergraduate level as a potential 

gateway to graduate school and/or a career in behavioral science research. 

Although undergraduate research engagement continues to be most prevalent among 

science majors, particularly those in physical sciences, life sciences, and behavioral sciences, 

undergraduates in other disciplinary majors, such as arts and humanities, demonstrated moderate 

levels of participation in research activities. These findings correspond with other investigations 

into undergraduate research engagement, which also show some research participation occurring 

among these fields (NSSE, 2010, 2012, 2013, 2014; Russell et al., 2007). The Arts in particular 

are of interest as their form of research engagement would largely encompasses creative projects. 

Perhaps more focus into the research intensive efforts that go into creative projects will aid our 

understanding of other discipline specific forms of research engagement and what these discipline 

specific forms would be for academic majors such as business and education, which typically are 

among the least engaged in research activities.  

Advocacy for and discovery of other discipline specific forms of research engagement is 

likely to increase research awareness and interest in participating in research among disciplinary 

fields outside of the realm of science. This advocacy could lead to the development of a culture of 

research that incorporates research intensive activities that align with the disciplinary interests of 

all undergraduate majors. Moreover, promoting discipline specific forms of research engagement 

may prove beneficial in improving other related dimensions of undergraduate research such as 

researcher role-identity salience and research career attitudes both of which may assist in career 

preparedness through the enhancement of professional role identification and critical thinking 

skills.  
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Conclusion 

 Undergraduate research is a multidimensional pedagogical approach that combines 

academic endeavor with experiential learning in a manner that serves an undergraduate’s personal 

and educational development. Through scholarly intrigue and investigation, undergraduates from 

a variety of academic majors can deepen their disciplinary knowledge, enhance critical thinking 

skills, and prepare themselves for desired occupations. Lauded to be effective in addressing 

academic and professional disparities, undergraduate research engagement can offer 

underrepresented populations experiences that promote a sense of belonging and provide 

clarification of academic and career trajectories, particularly for those majoring in science 

disciplines.   

Commonly achieved through participation in research intensive activities, undergraduate 

research engagement often occurs through research mentorships and other more general forms of 

research such as creative and/or senior level projects. Research engagement is a principal aspect 

of undergraduate research that positively affects other aspects germane to undergraduate research 

experiences. These aspects include the development of salient researcher role-identities, research 

career attitudes, awareness of research opportunities, and research participation interest. 

Collectively these aspects can be understood as dimensions of undergraduate research, all of which 

are certain to be reciprocally intertwined. For the purposes of the present study, these dimensions 

were examined among a representative sample of diverse academic majors enrolled at a large 

research institution.  

The aim of this investigation was to inform an understanding of who participates in 

research activities, how their demographic characteristics relate to other dimensions of 

undergraduate research, and the relationship between research engagement and other dimensions 

of undergraduate research. Findings from this investigation help to address two apparent gaps in 

the undergraduate research literature; 1) the tendency of undergraduate research investigations to 

be focused exclusively on science disciplines and 2) the lack of empirical analysis illustrating the 

relationships among research engagement, researcher identity development, and career attitudes. 

These research gaps were addressed by conducting deep analyses into dimensions of 

undergraduate research among the gamut of diverse academic majors.  

The present study hypothesized that research engagement would be highest among males, 

Asian/Pacific Islanders, seniors, continuing generation college students, and physical and life 
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sciences majors. Although findings contradicted the presence of gender differences in research 

engagement, these hypotheses were largely supported. In addition, a hypothesis was made 

proclaiming that even after controlling for differences in research engagement, other dimensions 

of undergraduate research would vary by demographic characteristics. This hypothesis was 

principally supported as researcher role-identity salience, research career attitudes, and research 

participation interest were dimensions of undergraduate research that varied by gender, 

race/ethnicity, and academic field.  

Lastly, it was hypothesized that net of demographic variables, research engagement would 

positively affect other dimensions of undergraduate research. In addition, it was hypothesized that 

majoring in a science discipline would positively affect researcher role-identity salience and 

research career attitudes. Again, results supported these assumptions as research engagement 

measures were among the strongest modeled predictors of researcher role-identity salience, 

research career attitudes, awareness of research opportunities, and research participation interest. 

Majoring in a science discipline also positively affected researcher role-identity salience and 

research career attitudes. 

For undergraduates, demographic trends are consistent across dimensions of undergraduate 

research and tend to be most positive among Asian/Pacific Islander students, seniors, and science 

majors, and least positive among Black/African American students, freshmen, business majors and 

education majors. However, net of all demographic trends, being a female or a White/non-Hispanic 

student negatively affected researcher role-identity salience, research career attitudes, and research 

participation interest. Being a Black/African American student negatively affected research career 

attitudes while academic class level negatively affected research participation interest which was 

typically highest among sophomores and lowest among seniors. Conversely, researcher role-

identity salience and research career attitudes were positively affected by being a first-generation 

college student or majoring in a science discipline.  

Findings correspond to previous studies with undergraduate research engagement 

continuing to be most prevalent among science majors, primarily those in physical sciences, life 

sciences, and behavioral sciences (i.e., Psychology). In addition, results acknowledge the research 

activities of undergraduates in other disciplinary majors, such as the arts and humanities which are 

gaining research intensive experiences largely through creative and senior-level projects. Although 

much of the undergraduate research literature circumscribes research engagement solely as 
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mentored research involvement, many undergraduates are gaining research intensive experiences 

in other more general forms. These general research experiences appear to positively affect the 

development of salient research identities and attitudes toward research careers, but not to the same 

degree as that of mentored research experiences. 

Implications 

 The present study informs the undergraduate research literature by broadening the scope 

beyond research engagement among those majoring in science disciplines, and addresses how 

research experience affect role-identity development and attitudes toward careers. 

Undergraduates’ engagement in research activities has long been considered a high impact 

academic practice presumed to deepen knowledge of one’s academic discipline and enhance one’s 

critical thinking skills. Subsequent to the Boyer Commission’s high endorsement of undergraduate 

research participation, studies of undergraduate research have largely focused on other benefits of 

undergraduate research participation ranging from increased persistence toward degree completion 

to clarification of desired academic and career trajectories. Benefits such as these are aligned with 

a changing ethos in higher education as a desire to promote career preparedness becomes 

increasingly more apparent. With the changing landscape of higher education, leveraging existing 

opportunities such as undergraduate research may give institutions the opportunity to bolster career 

preparedness among baccalaureates while fostering traditional higher education principles.  

Engaging in research activities through experienced mentorship is considered an excellent 

high impact educational experience, however findings from the present study do lend to an 

understanding that other more general forms of research engagement are also impactful. This 

understanding may lead to further opportunities to sponsor and support undergraduate research 

activities, especially among those in academic disciplines that do not readily promote engagement 

in research activities and/or those that may find it difficult to secure mentored research 

experiences.   

 Staunch supporters of undergraduate research engagement readily endorse research 

experiences as method of addressing gender and ethnic disparities. This sponsorship is particularly 

apparent among those that seek to address these disparities as they occur within many science 

disciplines, and can be seen through their promotion of research mentorship experiences. Thus 

promotion is warrant as mentored research experiences more positively impact undergraduates 

when compared to other more general forms of research participation.  
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Interestingly, gender and ethnic disparities also occur among those with research 

mentorship experience. In general, women did not benefit from research engagement experiences 

in the same manner as men in terms of researcher role-identity salience and career attitudes. 

Similarly, Black/African American and Hispanic/Latino students did not benefit from research 

engagement experiences in the same manner as White/non-Hispanic and Asian/Pacific Islander 

students. Thus it would appear that some of the benefits from engaging in these highly effective 

forms of research intensive experiences are constrained for some.  

In addition to constricted benefits, it also appears that there is limited access to research 

mentorship experiences among many of the same underrepresented populations all of which 

should be highly encouraged to engage in research activities (i.e., African Americans, 

Hispanic/Latinos, Native Americans, and first-generation college students). Certainly, an increase 

in research mentorship experiences among these underrepresented populations will lend to their 

increased researcher role-identity salience, favorable attitudes toward research careers, awareness 

of research opportunities, and interest in continuing their participation in research.  

Research engagement experiences are highly encouraged among females as a method of 

aiding female persistence in science majors, pursuit of graduate degrees in science, and careers in 

science. However, we should also be mindful of how other benefits of undergraduate research 

engagement are achieved for female undergraduates such as increased identification with the role 

of a research and the promotion of positive attitudes toward research careers. It appears that even 

with equitable participation and awareness of research activities, female undergraduates are not 

benefiting from research engagement to the same extent as their male counterparts. In general, 

women are not as interested in participating or continuing their participation in undergraduate 

research activities, carry less positive attitudes toward research careers, and are not as likely to 

developed salient researcher role-identities. This should lead to concern for those that promote 

research engagement as a method of increasing the number of women in research intensive fields 

as these particular dimensions of undergraduate research speak directly to the pursuit and 

attainment research intensive careers.  

Limitations 

The present study only surveyed undergraduates from a single institution, thus it is not 

known how well results from this study’s analyses would generalize to undergraduates at-large or 

even undergraduates at similar institutions. However, results pertaining to research engagement 
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by demographics such as race/ethnicity and academic disciplinary field were strikingly similar to 

prior research and do offer a glimpse into other dimensions of undergraduate research other than 

research engagement. In addition, results suggest that engaging in research activities, especially 

mentored research activities, holds considerable promise for undergraduates from a variety of 

demographic backgrounds and academic interests.  

The present study sought to address the research engagement that occurs among diverse 

undergraduate majors. However, it is likely that the semantics of the term “research” lend to a 

variety of interpretations of what constitutes as research intensive activities. For some disciplinary 

fields research intensive activities occur in the form of discipline specific scholarship that may not 

be referred to as “research”. Thus the different use of terms may have led some study participants, 

especially those in disciplinary fields other than science, to underrepresent themselves in terms of 

research engagement. 

The present study also sought to expand the undergraduate research literature through the 

examination of various dimensions of undergraduate research including research engagement, 

researcher role-identity salience, research career attitudes, awareness of research opportunities, 

and research participation interest. Many of these dimensions of undergraduate research have 

rarely been addressed in the undergraduate research literature and certainly have not been 

examined among a diverse population of undergraduates including those from various academic 

fields. Therefore further research is warranted to understand how these dimensions translate among 

undergraduate populations at differing institutions such as private institutions, non-research 

intensive institutions, or similar institutions from other regions of the country or world for that 

matter. 

Future Research 

Results from the present study appeal to the idea that undergraduates’ engagement in 

research activities can positively affect other dimensions of undergraduate research, particularly 

those linked to career preparation such as researcher role-identity salience and research career 

attitudes. Although dimensions of undergraduate research varied across most demographic 

characteristics, the ones that are most alarming relate to gender, race/ethnicity, and academic 

discipline. Given that many resources have been allocated to address disparities that contribute to 

under-representation in specific academic and career fields, further investigation into the relative 

impact of undergraduate research is warranted.  
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Future research involving dimensions of undergraduate research should seek to identify a 

full structural equation model that illustrates the pathway of associations and influences of 

background variables on undergraduate research involvement, awareness of research 

opportunities, interest in participating in research activities, researcher role-identity salience, and 

attitudes toward a career in research. Full structural equation modeling would assist in addressing 

self-selection bias (i.e., undergraduates choose to participate in research activities) which is an 

ever-present limitation of understanding the impact of undergraduate research participation in the 

literature.  

The present study addresses a relatively diverse group of undergraduates from a single 

southeastern public university, and without further research, it is not certain as to how well results 

will generalize. According to the Integrated Postsecondary Education Data System (IPEDS), the 

U.S. has 292 institutions that meet this distinction, 20% (66) of which are located in the Southeast 

region of the U.S. (i.e., Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, 

North Carolina, South Carolina, Tennessee, Virginia, and West Virginia). Half of these (32) are 

considered large public institutions; six are located in Florida. Therefore, within state comparisons 

and between state comparisons utilizing other large public research institutions may prove fruitful 

in furthering the generalizability of results.  
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APPENDIX A 

FSU IRB HUMAN SUBJECTS APPROVAL LETTERS 

 

Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

 

Date: 03/28/2013 

 

To: Brandon Nzekwe  

 

Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Use of Human Subjects in Research 

Undergraduate student awareness, interest, and involvement in research-related activities 

 

The application that you submitted to this office in regard to the use of human subjects in the 

proposal referenced above have been reviewed by the Secretary, the Chair, and two members of 

the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR § 

46.110(7) and has been approved by an expedited review process. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 

weigh the risk to the human participants and the aspects of the proposal related to potential risk 

and benefit. This approval does not replace any departmental or other approvals, which may be 

required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent 

form is attached to this approval notice. Only the stamped version of the consent form may be 

used in recruiting research subjects. 

 

If the project has not been completed by 03/27/2014 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 

expiration date; however, it is your responsibility as the Principal Investigator to timely request 

renewal of your approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by 

the Committee prior to implementation of the proposed change in the protocol. A protocol 

change/amendment form is required to be submitted for approval by the Committee. In addition, 

federal regulations require that the Principal Investigator promptly report, in writing any 

unanticipated problems or adverse events involving risks to research subjects or others. 
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By copy of this memorandum, the Chair of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects involving 

human subjects in the department, and should review protocols as often as needed to insure that 

the project is being conducted in compliance with our institution and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is IRB00000446. 

 

Cc: Susan Losh, Advisor 

HSC No. 2013.10003 
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Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

RE-APPROVAL MEMORANDUM 

 

Date: 01/9/2014 

 

To: Brandon Nzekwe  

 

Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Re-approval of Use of Human subjects in Research 

Undergraduate student awareness, interest, and involvement in research-related activities 

 

Your request to continue the research project listed above involving human subjects has been 

approved by the Human Subjects Committee. If your project has not been completed by 

1/8/2015, you must request renewed approval by the Committee. 

 

If you submitted a proposed consent form with your renewal request, the approved stamped 

consent form is attached to this re-approval notice. Only the stamped version of the consent form 

may be used in recruiting of research subjects. You are reminded that any change in protocol for 

this project must be reviewed and approved by the Committee prior to implementation of the 

proposed change in the protocol. A protocol change/amendment form is required to be submitted 

for approval by the Committee. In addition, federal regulations require that the Principal 

Investigator promptly report in writing, any unanticipated problems or adverse events involving 

risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor are 

reminded of their responsibility for being informed concerning research projects involving 

human subjects in their department. They are advised to review the protocols as often as 

necessary to insure that the project is being conducted in compliance with our institution and 

with DHHS regulations. 

 

Cc: Susan Losh, Advisor 

HSC No. 2014.12013 
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Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

RE-APPROVAL MEMORANDUM 

 

Date: 10/23/2014 

 

To: Brandon Nzekwe  

 

Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Re-approval of Use of Human subjects in Research 

Undergraduate student awareness, interest, and involvement in research-related activities 

 

Your request to continue the research project listed above involving human subjects has been 

approved by the Human Subjects Committee. If your project has not been completed by 

10/22/2015, you must request renewed approval by the Committee. 

 

If you submitted a proposed consent form with your renewal request, the approved stamped 

consent form is attached to this re-approval notice. Only the stamped version of the consent form 

may be used in recruiting of research subjects. You are reminded that any change in protocol for 

this project must be reviewed and approved by the Committee prior to implementation of the 

proposed change in the protocol. A protocol change/amendment form is required to be submitted 

for approval by the Committee. In addition, federal regulations require that the Principal 

Investigator promptly report in writing, any unanticipated problems or adverse events involving 

risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor are 

reminded of their responsibility for being informed concerning research projects involving 

human subjects in their department. They are advised to review the protocols as often as 

necessary to insure that the project is being conducted in compliance with our institution and 

with DHHS regulations. 

 

Cc: Susan Losh, Advisor 

HSC No. 2014.14029 
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Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

RE-APPROVAL MEMORANDUM 

 

Date: 10/28/2016 

 

To: Brandon Nzekwe  

 

Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Re-approval of Use of Human subjects in Research 

Undergraduate student awareness, interest, and involvement in research-related activities 

 

Your request to continue the research project listed above involving human subjects has been 

approved by the Human Subjects Committee. If your project has not been completed by 

10/27/2017, you must request renewed approval by the Committee. 

 

If you submitted a proposed consent form with your renewal request, the approved stamped 

consent form is attached to this re-approval notice. Only the stamped version of the consent form 

may be used in recruiting of research subjects. You are reminded that any change in protocol for 

this project must be reviewed and approved by the Committee prior to implementation of the 

proposed change in the protocol. A protocol change/amendment form is required to be submitted 

for approval by the Committee. In addition, federal regulations require that the Principal 

Investigator promptly report in writing, any unanticipated problems or adverse events involving 

risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor are 

reminded of their responsibility for being informed concerning research projects involving 

human subjects in their department. They are advised to review the protocols as often as 

necessary to insure that the project is being conducted in compliance with our institution and 

with DHHS regulations. 

 

Cc: Susan Losh, Advisor 

HSC No. 2015.16085 
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APPENDIX B 

PARTICIPANT LETTER OF INFORMED CONSENT  

 
Participant Letter of Informed Consent 

 

 April 1, 2013 
 

Dear Undergraduate Student,  

My name is Brandon Nzekwe, and I am a doctoral student under the supervision of Dr. Susan 

Carol Losh, from the Educational Psychology and Learning Systems department at Florida State 

University, and Dr. Joseph O’Shea, the Director of FSU’s Office of Undergraduate Research. 
We would like you to take part in a research study that will examine how undergraduate 

experiences foster identity and career attitudes. Please read this form carefully, and feel free to 
ask any questions that you may have before giving your consent of participation in this 
study. 

 By consenting to participate in this research study, you will be directed to an online survey which 

will take 15 - 20 minutes to complete. The survey will gather information regarding your 

undergraduate experiences and how you believe they have affected you. Twenty participants will 
be randomly selected to receive a $50 gift card to Publix for completing this survey. 

 There is no potential harm or anticipated risks associated with your participation in this research 

study. There are no direct immediate benefits for your participation, and you will not be penalized 

in any way if you decide not to participate in this research study. Your participation in this 
research study is completely voluntary.  

 All surveys are confidential to the extent allowed by law. The e-mail address that you provide 

will be the only link to your completed survey. This e-mail address will be disassociated with your 

survey results by August 12, 2013. No faculty members or instructors will see your survey, and 

the results will not affect your participation in any academic or extra-curricular activities in any 

way. The surveys that you complete will be securely stored and will be deleted once data are 

transferred to a solely numeric computer file. All research results will be destroyed by May, 2014. 

Data will be used in the form of statistics and presented in such a way that no individual can be 

identified.  

 Please feel free to ask any questions you may have now or at any time in the future. If you have 

any questions about your rights as a participant in this research, or if you feel you have been placed 

at risk, you can contact the Chair of the Human Subjects Committee, Institutional Review Board, 

through the Vice President for the Office of Research at (850) 644-9694, the FSU Institutional 

Review Board (IRB) at (850) 644-8633 or you may access their website a.  

For any additional questions, please contact Brandon Nzekwe, Dr. Susan Carol Losh, or Dr. 

Joseph O’Shea. 
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Brandon Nzekwe, MS                                                   

Lead Investigator                                                          

Florida State University 

 

Susan Carol Losh, PhD                                                 

Major Professor - EPLS                                                

Florida State University 

 

Joseph O’Shea, PhD                                                      

Director of the Office of Undergraduate Research     

Florida State University 

 

FSU Human Subjects Committee Approved 3/28/13.  

Void after 3/27/14 HSC No. 2013.10003 

  

CONSENT 

 Yes, I have read the Participant Letter of Consent and give my consent to participate in this 

research study. 
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APPENDIX C 

UNDERGRADUATE EXPERIENCES QUESTIONNAIRE  

 

Please enter your FSU e-mail      

@my.fsu.edu 

 

Please indicate your gender 

 Male (1) 

 Female (2) 

Please check all that apply that best describe your race/ethnic background(s) 

 American Indian or Alaska Native (1) 

 Asian (2) 

 Black or African American (3) 

 Hispanic or Latin@ (4) 

 Native Hawaiian or Pacific Islander (5) 

 White or Caucasian (6) 

 Other (please specify) (7) ____________________ 

 

What is the highest level of education completed by your parents? 

     

 Mother (1) Father (1) 

Less than high school (1)     

GED (2)     

High school (3)     

Associate's or postsecondary certificate (4)     

Bachelor's degree (5)     

Post-baccalaureate certificate (e.g., teaching certificate) (6)     

Master's degree (7)     

Professional degree (e.g., JD, LLB, PharmD, MD, etc.) (8)     

Doctorate (e.g., PhD, EdD, PsyD) (9)     

Not applicable (10)     

 

Please indicate your primary major 

(DROP DOWN MENU) 

 

Please indicate your secondary major 

(DROP DOWN MENU) 

 

Please indicate your minor 

(DROP DOWN MENU) 
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What is your current year in college? 

 First year (1) 

 Second year (2) 

 Third year (3) 

 Fourth year (4) 

 Fifth year (5) 

 5+ (6) 

 

Please use the slider to indicate your overall GPA (grade point average) 

______ Overall GPA (1) 

 

Please select the advanced degree(s) that you are considering to pursue (Select All That Apply) 

 Specialist degree (1) 

 Master’s degree (2) 
 LLB of JD (i.e., Law Degree) (3) 

 MD (i.e., Medical Degree) (4) 

 PhD (5) 

 Not sure yet (6) 

 None (7) 

 Other (please specify) (8) ____________________ 

 

Please indicate the academic, professional, and social organizations that you have been in 

involved in (Select All That Apply)       

 Member of academic club or student organization (1) 

 Enrolled in FSU Honors Program (2) 

 Member of Fraternity/Sorority (3) 

 Center for Academic Retention and Enhancement (CARE) (4) 

 International study/volunteer abroad (5) 

 Internship (6) 

 Student Government Association (SGA) (7) 

 Service Learning Course (8) 

 

How much do you feel you know about undergraduate research activities/programs at FSU? 

 A great deal (1) 

 Some knowledge (2) 

 Little knowledge (3) 

 No knowledge (4) 
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Undergraduate research activities/programs 

 Yes (1) No (2) 

Have you ever visited the Office of Undergraduate 

Research or attended one of their information sessions? 

(2) 

    

Have you worked with a mentor/faculty supervisor on 

research-related activities? (3) 
    

Have you participated in any undergraduate creative 

projects, research-related activities/programs, or senior-

level projects? (4) 

    

 

Please indicate the undergraduate research activities/programs that you have participated in or 

are currently participating? (Select All That Apply) 

 REU (Research Experiences for Undergraduates) program (1) 

 University-funded Research Award (e.g., URCAA, MRCE, etc.) (2) 

 Research Assistantship (3) 

 Research Method Course (4) 

 Senior Project/ Capstone Creative Project/ Senior Recital (5) 

 Senior/Honors Thesis (6) 

 Other (please specify) (7) ____________________ 

 UROP (Undergraduate Research Opportunities Program) (8) 

 Non-FSU Research Program (e.g., Foreign Policy Research Institute Summer Internship, 

etc.) (9) 

 DIS (Directed Independent/Individual Study) (10) 

 Research intensive lab/course (11) 

 Research/Creative project as part of course (12) 

 Community-Based Research Project (13) 

Please indicate all the semesters that you participated in Research Experiences for 

Undergraduates program(s) (Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
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Please indicate all the semesters that you participated in Undergraduate Research Opportunity 

Program(s) (Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
      

 

Please indicate all the semesters that you participated in University-funded Research Award(s) 

(Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
      

 

Please indicate all the semesters that you participated in Non-FSU Research Award(s) (Select All 

That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
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Please indicate all the semesters that you participated as an undergraduate Research Assistant 

(Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
      

 

Please indicate all the semesters that you participated in DIS (Directed Independent/Individual 

Study) (Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
      

 

Please indicate all the semesters that you participated in a Research Method Course (Select All 

That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
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Please indicate all the semesters that you participated in a Research Intensive lab/course (Select 

All That Apply) 

 

 

Please indicate all the semesters that you participated in a Research/Creative project as part of a 

course (Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
      

 

 

 

Please indicate all the semesters that you participated in a Community-Based Research Project 

(Select All That Apply) 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
      

 

 Fall semester (1) Spring semester (2) Summer semester (3) 

First year (1)       

Second year (2)       

Third year (3)       

Fourth year (4)       

Fifth year (5)       

Other (please 

specify) (6) 
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Research-Related Activities 

 Yes (1) No (2) 

Have you applied to 

participate in any 

undergraduate research 

activities/programs? (1) 

    

 

 

 

Please indicate the undergraduate research activities/programs that you have applied to. 

 University Honors Program (1) 

 REU (Research Experiences for Undergraduates) program (2) 

 UROP (Undergraduate Research Opportunities Program) (3) 

 DIS (Directed Independent/Individual Study) (4) 

 University-funded Research Award (e.g., URCAA, MRCE, etc.) (5) 

 Non-FSU Research Program (e.g., Foreign Policy Research Institute Summer Internship, 

etc.) (6) 

 Community-Based Research Project (7) 

 Other (please specify) (8) ____________________ 

 

How interested are you in participating in undergraduate research activities/programs? 

 Very interested (1) 

 Moderately interested (2) 

 Somewhat interested (3) 

 Not at all interested (4) 
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Specifically because of 

your research-related 

experiences, how confident 

are you in your ability to... 

Extremely 

Confident  

Moderately 

Confident  

Somewhat 

Confident  

Not So 

Confident  

Not at all 

Confident  

seek guidance from faculty 

or other scholars in my area 

of study (1) 

          

make use of primary 

literature in my area of 

study (2) 

          

critically analyze the value 

of different sources of 

information (3) 

          

formulate original 

questions and hypotheses 

(4) 

          

conduct a research/creative 

project using methods in 

my area of study (5) 

          

observe/collect data in my 

area of study (6) 
          

analyze/interpret data 

appropriate to my area of 

study (7) 

          

speak about how my 

research/creative project 

relates to my area of study 

(8) 

          

present my 

research/creative findings 

orally or in an 

exhibition/performance (9) 

          

answer questions or 

concerns from others 

regarding my 

research/creative project 

(10) 

          

develop research/creative 

projects that could help 

extend my current work 

(11) 
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Because of my non-

research-related 

experiences, how 

confident are you in your 

ability to... 

Extremely 

Confident  

Moderately 

Confident  

Somewhat 

Confident  

Not So 

Confident  

Not at all 

Confident  

seek guidance from faculty 

or other scholars in my 

area of study (1) 

          

make use of primary 

literature in my area of 

study (2) 

          

critically analyze the value 

of different sources of 

information (3) 

          

formulate original 

questions and hypotheses 

(4) 

          

conduct a research/creative 

project using methods in 

my area of study (5) 

          

observe/collect data in my 

area of study (6) 
          

analyze/interpret data 

appropriate to my area of 

study (7) 

          

speak about how my 

research/creative project 

relates to my area of study 

(8) 

          

present my 

research/creative findings 

orally or in an 

exhibition/performance (9) 

          

answer questions or 

concerns from others 

regarding my 

research/creative project 

(10) 

          

develop research/creative 

projects that could help 

extend my current work 

(11) 
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How have you shared your research? (Please Select All That Apply) 

 Talked to friends/family members about my research (1) 

 Class/seminar/departmental presentation(s) (2) 

 Thesis Defense (3) 

 Exhibition/presentation/performance of original creative work at FSU (4) 

 Exhibition/presentation/performance of original creative work outside of FSU (5) 

 Oral/poster presentation at an undergraduate-level symposium/conference (6) 

 None (7) 

 Non-FSU undergraduate-level symposium/conference (8) 

 Graduate/professional-level symposium/conference at FSU (9) 

 Non-FSU graduate/professional-level symposium/conference (10) 

 Published in an undergraduate research journal (11) 

 Published in a graduate/professional/scholarly journal (12) 

 Other (Please Specify) (13) ____________________ 

 

Specifically because of 

your research-related 

experiences, I feel like 

I... 

Strongly 

Agree5 (1) 

Agree4 (2) Agree nor 

Disagree3 

(3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

am more comfortable 

discussing research with 

others (1) 

          

am more connected to 

my academic field (2) 
          

am more interested in 

attending graduate 

school (3) 

          

am more critical about 

people's claims (4) 
          

know what I want to do 

as a career (5) 
          

would like to become a 

college professor (6) 
          

more often explore 

different ways of 

thinking about the topic/ 

issue at hand (7) 

          

go out of my way to read 

material related to my 

topic/ issue of interest 

(8) 
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 Because of your non-

research-related 

experiences, I feel like 

I... 

Strongly 

Agree5 (1) 

Agree4 (2) Neither  

Agree nor 

Disagree3 

(3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

am more comfortable 

discussing research with 

others (1) 

          

am more connected to 

my academic field (2) 
          

am more interested in 

attending graduate 

school (3) 

          

am more critical about 

people's claims (4) 
          

know what I want to do 

as a career (5) 
          

would like to become a 

college professor (6) 
          

more often explore 

different ways of 

thinking about the topic/ 

issue at hand (7) 

          

go out of my way to read 

material related to my 

topic/ issue of interest 

(8) 
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 Specifically because of 

your research-related 

experiences, I feel like 

I... 

Strongly 

Agree5 (1) 

Agree4 (2) Neither  

Agree nor 

Disagree3 

(3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

have something more to 

contribute to society (1) 
          

have more self-

confidence (2) 
          

have a better 

understanding of myself 

(3) 

          

can deal efficiently with 

unexpected events (4) 
          

can usually find several 

solutions when I am 

confronted with a 

problem (5) 

          

have more control over 

my learning (6) 
          

take nothing at face 

value and always try to 

dig deeper (7) 

          

try to understand other 

people's point of view 

(8) 

          

refer to knowledge I 

have acquired in my 

courses (9) 
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 Because of your non-

research-related 

experiences, I feel like 

I... 

Strongly 

Agree5 (1) 

Agree4 (2) Neither  

Agree nor 

Disagree3 

(3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

have something more to 

contribute to society (1) 
          

have more self-

confidence (2) 
          

have a better 

understanding of myself 

(3) 

          

can deal efficiently with 

unexpected events (4) 
          

can usually find several 

solutions when I am 

confronted with a 

problem (5) 

          

have more control over 

my learning (6) 
          

take nothing at face 

value and always try to 

dig deeper (7) 

          

try to understand other 

people's point of view 

(8) 

          

refer to knowledge I 

have acquired in my 

courses (9) 

          

 

How interested are you in continuing your participation in undergraduate research-related 

activities/programs? 

 Very interested (1) 

 Moderately interested (2) 

 Somewhat interested (3) 

 Not at all interested (4) 
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Because of my college experiences I feel like I... 

 Strongly 

Agree5 (1) 

Agree4 

(2) 

Neither  Agree 

nor Disagree3 

(3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

am more connected to 

my academic field (1) 
          

am more interested in 

attending graduate 

school (2) 

          

am more critical about 

people's claims (3) 
          

know what I want to do 

as a career (4) 
          

would like to become a 

professor (5) 
          

more often explore 

different ways of 

thinking about the topic/ 

issue at hand (6) 

          

go out of my way to 

read material related to 

my topic/ issue of 

interest (7) 
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Because of my college experiences I feel like I... 

 Strongly 

Agree5 

(1) 

Agree4 

(2) 

Neither  

Agree nor 

Disagree3 (3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

have something more to 

contribute to society (1) 
          

have more self-

confidence (2) 
          

have a better 

understanding of myself 

(3) 

          

can deal more efficiently 

with unexpected events 

(4) 

          

can usually find several 

solutions when I am 

confronted with a 

problem (5) 

          

have more control over 

my learning (6) 
          

take nothing at face value 

and always try to dig 

deeper (7) 

          

try to understand other 

people's point of view (8) 
          

refer to knowledge I have 

acquired in my courses 

(9) 

          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



140 

 

 

How often have 

professors/instructors 

provided you with: 

Never (1)  Seldom 

(2) 

Sometimes 

(3) 

Often 

(4) 

Always (5) 

Encouragement to pursue 

graduate/professional study 

(1) 

          

An opportunity to work on 

a research project (2) 
          

Advice and guidance about 

your educational program 

(3) 

          

Emotional support and 

encouragement (4) 
          

A letter of recommendation 

(5) 
          

Honest feedback about 

your skills and abilities (6) 
          

Help to improve your study 

skills (7) 
          

Feedback on your academic 

work (outside of grades) (8) 
          

Intellectual challenge and 

stimulation (9) 
          

An opportunity to discuss 

coursework outside of class 

(10) 

          

Help in achieving your 

professional goals (11) 
          

An opportunity to apply 

classroom learning to "real-

life" issues (12) 

          

An opportunity to publish 

(13) 
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Please indicate the extent 

that you agree or disagree 

with the following 

statements. 

Strongly 

Agree5 

(1)  

Agree4 

(2) 

Neither  

Agree nor 

Disagree3 (3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

I feel confident doing 

individual 

research/creative projects 

(1) 

          

I feel confident seeking 

guidance from faculty 

members (2) 

          

I feel supported by my 

department to conduct 

research (3) 

          

I am encouraged by my 

program to engage in 

independent research  (4) 

          

I feel it is important to 

participate in 

undergraduate research 

(5) 

          

I understand how to get 

involved with research (6) 
          

I have the time to engage 

in individual research (7) 
          

I feel intellectually 

stimulated by my peers 

(8) 

          

I tend to associate with 

students who are highly 

motivated academically 

(9) 

          

I tend to associate with 

students who are involved 

in research (10) 
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To what extent do you agree or disagree with the following statements about doing research in 

your field of study? 

 Strongly 

Agree5 

(1) 

Agree4 

(2) 

Neither  

Agree nor 

Disagree3 (3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

Doing research is 

something I rarely even 

think about. (1) 

          

I would feel a loss if I were 

forced to give up doing 

research. (2) 

          

I really don't have any clear 

feelings about doing 

research. (3) 

          

Doing research is an 

important part of who I am. 

(4) 

          

I am heavily involved in 

research-related activities. 

(5) 

          

A job as a researcher would 

be dull and boring. (6) 
          

I spend much of my time 

doing research. (7) 
          

A job a as researcher would 

be interesting. (8) 
          

I would dislike having a 

career in research. (9) 
          

I am likely to choose a 

career in research. (10) 
          

11 (11)           

 

 

Approximately, how many people do you know through doing research in your field of study? __ 

 

Of the people you know through doing research in your field of study, about how many... 

 

are important to you (i.e., you would really miss them if you did not see them? (1)__ 

 

participate in other activities with you (e.g., work together, engage in recreational 

activities, visit each other’s homes, etc.)? (2) __ 
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Approximately how many hours per week do you spend doing research-related activities?__ 

 

To what extent do you agree or disagree with the following statements about doing research in 

your field of study? 

 Strongly 

Agree5 

(1) 

Agree4 

(2) 

Neither  

Agree nor 

Disagree3 (3) 

Disagree2 

(4) 

Strongly 

Disagree1 

(5) 

Many people think of me 

in terms of being a 

researcher. (1) 

          

Other people think that 

doing research is 

important to me. (2) 

          

It is important to my 

friends and relatives that I 

continue as a researcher. 

(3) 

          

It wouldn't matter to most 

people I know if I decided 

to give up doing research. 

(4) 

          

Many of the people that I 

know are not aware that I 

am a researcher. (5) 

          

Many of the people that I 

know expect me to 

continue as a researcher. 

(6) 

          

No one would be surprised 

if I just stopped doing 

research. (7) 

          

Many people would 

probably be disappointed 

in me if I just decided to 

stop doing research. (8) 

          

Being a researcher is an 

important part of my 

identity (9) 
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Is there anything that you would like add about your research-related experiences? 

 

 

 

Is there anything that you would like to add about your college-related experiences? 

 

 

THANK YOU FOR COMPLETING THIS SURVEY 
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APPENDIX D 

STUDY MEASURES AND ITEM DESCRIPTIONS 

Study measures, indices and item descriptions 

 Item Description 

Researcher Role-Identity Salience 

Centrality of a researcher role-identity index 
 RARETHNK = Doing research is something I rarely even think about (R). 

 FEELLOSS = I would feel a loss if I were forced to give up doing research. 
 NOCLEAR = I really don't have any clear feelings about doing research (R). 
 IMPTPART = Doing research is an important part of who I am. 

Constrained to a researcher role-identity by others’ expectations index 
 INTRMSOF = Many people think of me terms of being a researcher. 
 IMPTOME = Other people think that doing research is important to me. 
 FRNDSREL = It is important to my friends and relatives that I continue as a researcher. 
 GIVEUP = It really wouldn't matter to most people I know if I decided to give up doing research (R). 
 AWARE = Many of the people that I know are not aware that I am a researcher (R). 
 EXPECT = Many of the people that I know expect me to continue as a researcher  
 DISAPPT = Many people would probably be disappointed in me if I just decided to stop doing research. 

Connected to a researcher role-identity through interpersonal relationships index 

 HOWMANY = Approximately, how many people do you know through doing research in your field of  

study? 
 IMPTOYOU = Of all the people you know through doing research, how many are important to you? 

 OTHRACTV = Of the people you know through doing research, how many participate in other activities  

with you? 

Committed to a researcher role-identity through perceived time and effort index 
 TMSPNT = I spend much of my time doing research. 
 HVINRSCH = I am heavily involved in research-related activities. 

Research Career Attitudes 
 DULBOR = A career in research would be dull and boring (R). 
 INTRSJB = A job as a researcher would be interesting. 
 DSLKCAR = I would dislike having a career in research (R). 
 LKRSCH = I am likely to choose a career in research. 

Awareness of Research Opportunities 

 COGNZ = How much do you feel you know about undergraduate research activities/programs at  

FSU? 

Research Participation Interest 
 INTRST = How interested are you in participating or continuing your participation in research?  

Research Involvement 

 MENTOR = Have you ever worked with a research mentor/faculty supervisor on research-related  

activities? 

 GENRSCH = Have you participated in any undergraduate creative projects, research-related 

activities/programs, or senior-level projects? 

Note. Items marked with (R) were reverse coded items 
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