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ABSTRACT 

 This study examined the impact of faculty variables (research-oriented, teaching-

oriented, percent of external funding) on student participation in undergraduate research 

and creative activities and educational gains.  Faculty who were research-oriented or who 

had external research funds increased the odds of students participating in research 

activities.  Research orientation and external funding also positively affected the types of 

activities in which students participated.  Faculty who were teaching-oriented had a 

positive affect on student gains in the areas of judgment, quantitative, and work skills but 

had negative effects on student GPA and post-baccalaureate plans.   

 With regards to student characteristics, seniors were more likely to participate in 

research and to participate in a wider range of activities than juniors.  Additionally, Black 

students were less likely to participate as laboratory technicians than White students and 

were also found to have lower GPAs.  When compared to their White peers, Hispanic 

students had higher gains in the areas of communication and general education. 

 Overall, students who participated in research had higher levels of gains in all of 

the areas examined in this study (overall gains; communication and general education; 

judgment, quantitative, and work skills; GPA; and post-baccalaureate plans).  The 

differential effects of academic discipline on student participation in research, the various 

research and creative activities, and gains were also examined in this study.  
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CHAPTER 1:  INTRODUCTION 

Statement of the Problem 

As students are paying more to attend college, some question the quality of 

undergraduate education at research universities (Boyer Commission, 1998; Massy & 

Wilger, 1992).  Critics allege that too often, students are graduating from college without 

making improvements upon critical and analytical thinking, writing, and public speaking 

skills (Bok, 2005; Boyer Commission, 1998).  Constituents who demand greater 

accountability for resources invested in the higher education system often keep a 

watchful eye on institutions and their “outputs”.  Some charge that instead of working to 

meet changing public needs, colleges and universities are focusing their energies on 

increasing institutional prestige and status, not on improving graduates’ skills and 

knowledge (Newman, Couturier & Scurry, 2004; Waggaman, 2001).  These factors, 

along with a host of others, contribute to higher education costs and cost pressures, which 

leave many external groups questioning the efficiency and productivity of colleges and 

universities.    

The rising costs of higher education have fueled specific concerns about the 

contributions research universities make to the human capital of society (Dill, 2005).  

Both private and public institutions are decreasing expenditures on students while 

increasing tuition at a rate that exceeds the cost of living (Massy & Wilger, 1992; Massy 

& Zemsky, 1994).  According to the Chronicle of Higher Education, over the past 

decade, average tuition and fees increased 37 percent or $5,746 at private four-year 

colleges, 54 percent or $1,927 at public four-year institutions and 40 percent or $505 at 

public two-year colleges (Hebel, 2006).  For 2005-2006, tuition increases at public four-

year and two-year institutions have slowed from the previous year, while private four-

year institutions continue to experience steady tuition increases.  For example, according 

to College Board figures (adjusted for inflation), tuition at public four-year institutions 

rose by an average of 4.8 percent in 2005-2006, down from 7.1 percent in the previous 

year while tuition at private four-year institutions increased by an average of 3.7 percent 

in 2005-2006, compared to 2.7 percent in the previous year (Hebel, 2006).    

Despite the slowing of tuition increases at public institutions, concerns remain 

about the continuing funding problem that many institutions face and that students are 
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increasingly shouldering high tuition prices as operating costs rise.  Research universities, 

like many institutions, have to justify their roles in society and prove their effectiveness 

as educational enterprises (Dill, 2005; Massy & Zemsky, 1994; Boyer Commission, 

1998). 

Context of Problem 

At issue is the claim that undergraduate education exists secondary to faculty 

research and professional activities, which is a common criticism of colleges and 

universities (Boyer Commission, 1998; Massy & Zemsky, 1994).  The overemphasis on 

research, critics charge, undercuts the quality of undergraduate education as faculty 

members allegedly spend more time engaged in research than with classroom teaching 

(Massy & Wilger, 1992).  Waggaman (2001) states that the matter of faculty workload is 

one of the most troubling in all of higher education.  Many constituents are calling for 

institutions to examine their current workload policies to address questions about who 

should teach undergraduates and how much time faculty should spend on teaching 

(Waggaman, 2001).  However, according to the National Center for Education Statistics 

(NCES), a survey of full-time instructional faculty and staff at public doctoral institutions 

reported 51.6 percent of their principal activity as teaching, followed by research (25.3 

percent), administration (11 percent), and other activities, such as community service, 

clinical service, or sabbaticals (12.1 percent) (NCES, 2006).  Furthermore, full-time 

instructional faculty and staff reported working an average of 55.5 hours per week while 

their part-time colleagues reported working an average of 42.9 hours per week (NCES, 

2006).  “Instructional faculty and staff”, as defined by the NCES, included only faculty 

and staff with instructional responsibilities for credit (e.g., teaching one or more classes 

for credit, or advising or supervising students’ academic activities).   Based on the data 

from this 2005 NCES report and widely held opinions that faculty spend too much time 

with research, there appears to be certain level of misunderstanding about the scope of 

activities undertaken by higher education institutions and how faculty time is distributed. 

Enhancing Undergraduate Education 

Since research universities have so many unique environmental characteristics, 

the Boyer Commission on Education Undergraduates in the Research University (1998) 

recommended that these institutions integrate undergraduates as partners in the research 
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mission by offering more active-learning experiences.  The Commission argued that 

research universities are in an excellent position to provide an unrivaled undergraduate 

educational experience because of their inquiry rich environments.  Researchers also 

maintain that college environments play significant roles in student intellectual and 

personal growth.  However, prior to the 1998 proposal issued by the Boyer Commission 

for improving undergraduate education, Chickering and Gamson (1987) formulated the 

Seven Principles for Good Practice in Undergraduate Education as guidelines for 

improving teaching and learning at colleges and universities.  These principles 

encourage:  (1) student-faculty contact; (2) cooperation among students; (3) active 

learning; (4) prompt feedback; (5) time on task; (6) communication of high expectations; 

and (7) respect of diverse talents and ways of learning (Chickering & Gamson, 1987).  

Some of these constructs are also very similar to those suggested by Kuh’s characteristics 

of student engagement and Astin’s theory of involvement.  Additionally, many of these 

principles are inherent in or could be applied to undergraduate research experiences.  For 

example, the mentor-apprentice dynamic allows for contact between faculty and student 

while the research process acts as an active learning experience.  The quality of any given 

research activity may subsequently depend on prompt feedback to students, an emphasis 

on time on task (i.e., the amount of time invested by student on a particular task and 

encouragement on faculty member’s part) and the expectations set by the faculty 

member.   

In a study of policies, programs, and practices that various institutions have 

employed to support student engagement and success, the “Seven Principles” formulated 

by Chickering and Gamson were cited as significant factors in providing high-quality 

learning environments (Kuh, Kinzie, Schuh, & Whitt, 2005).  The Documenting Effective 

Educational Practice (DEEP) project examined 20 diverse institutions with strong student 

engagement and graduation rates and reported the ways these schools provided 

supportive and engaging environments.  With regards to undergraduate research 

activities, the DEEP report conveyed the importance of providing an academically 

challenging experience for students coupled with high expectations and appropriate levels 

of support in order to facilitate student learning and accomplishment.  Some DEEP 

schools introduced rigor to undergraduate education by requiring senior capstone 
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experiences that ranged from the research thesis to portfolios to comprehensive exams 

(Kuh et. al., 2005).  Undergraduate research activities were also highlighted as a way 

DEEP schools provided active and collaborative learning opportunities for their students.  

According to students from DEEP institutions, working together with a faculty member 

on a research project was a highlight of their undergraduate experience and helped foster 

a better understanding of their professors, deepened their learning, and for some, opened 

new opportunities beyond college such as graduate school (Kuh et. al., 2005).    

The Teaching vs. Research Debate 

The purported tension between teaching and research is a longstanding issue in 

higher education, especially with regards to research universities.    Although important 

advances made through research conducted at universities have pushed the United States 

forward on many fronts, some see this same research as a hindrance to serving the 

public’s educational needs (Newman, Couturier & Scurry, 2004).   

The public’s perception of a disconnect between higher education’s rhetoric and 

practice further aggravates the view that colleges and universities are inefficient 

enterprises.   Not surprisingly, the perceived disparities include institutional claims of 

devotion to teaching while faculty members commit their time to research, publishing, 

and outside consulting  (Newman, Couturier & Scurry, 2004). Similarly, some 

researchers suggest that faculty members are gradually shifting their interests away from 

teaching and moving towards their own personal research and professional agendas 

(Massy & Wilger, 1992; Massy & Zemsky, 1994).  This theory mainly cites two trends 

that contribute to the steadily increasing costs of higher education:  “the academic 

ratchet” and “the administrative lattice”.   

Essentially, the academic ratchet suggests that faculty research productivity is one 

reason for increased institutional costs.   The reduction of teaching, mentoring, and 

advising responsibilities for faculty members means additional teaching and 

administrative staff must be hired, which subsequently increases overhead costs.  The 

“ratchet” action occurs when more teaching or administrative staff must be employed to 

assume the responsibilities of recent teaching hires who start pursuing their own research 

and professional interests.   
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The “administrative lattice”, consisting of professional administrative staff, also 

grows in numbers and in complexity, to provide support to faculty and various programs 

administered on campus.  It is important to note, however, that such actions are not 

driven entirely by faculty, but by the institution’s desire for prestige (Massy & Zemsky, 

1994).  By enabling faculty to pursue professional and research activities, institutions are 

contributing to their own rising costs.  Although commonly cited in literature pertaining 

to increased costs in higher education, Johnstone (2001) states that the theory is identified 

more through conjecture than hard evidence while McPherson and Schapiro’s (1998) 

study provides data that shows public and private research universities spend more on 

public service and research than on instructional services.     

In the same vein, Astin (1993) emphasized that strong negative correlations 

between faculty research and student orientation are a reflection of institutional policies 

and priorities.  That is, institutions that hire large numbers of research oriented faculty 

place a low priority on undergraduate teaching (Astin, 1993).  Additionally, Amey (1999) 

points out that academic culture shapes faculty role and workload because values and 

incentives tend to be discipline related and institutionally driven.  Institutional prestige, 

national departmental ranking, tenure, promotion, and salary increases influence the 

prioritization of traditional faculty assignments (teaching, research, and service) to those 

activities that facilitate the attainment of such rewards.  Tenure, promotion, and salary 

decisions that place a higher value on research productivity or by the amount of grants 

obtained, for example, further encourage an emphasis on research activities (Tang & 

Chamberlain, 1997; Massy & Wilger, 1992).   

The difficulty in evaluating teaching practices often means there is a lack of 

rewards and recognition for quality teaching, which is cited as a reason why some faculty 

members prefer research activities to teaching (Hadley, 1972).  Clark (1989) pointed out, 

“the reward system of promoting academics on the grounds of research and published 

scholarship has become more deeply rooted in the universities, and would-be universities, 

and leading four-year colleges, with every passing decade” (p. 5).  Current faculty reward 

structures are still considered problematic and faculty members must be prudent in how 

their time is spent.   The “wrong” decision about the prioritization of assignments could 

have grave consequences for one’s career in terms of professional status or promotion 
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opportunities (Massy & Zemsky, 1994).  Faculty members are often in the precarious 

position of finding a balance between institutional responsibilities and professional 

aspirations while also meeting public expectations of providing quality education.   

Faculty Research Orientation  

Despite the negative light in which faculty and their research activities have been 

cast, teaching and research are not always considered divergent activities.  Astin (1993) 

cites single-institution studies that found no contradictions in a faculty member being 

both research-oriented and effective in teaching.   In fact, in some studies, faculty 

members expressed that they view teaching and research as complementary activities 

while others studies found that teaching effectiveness and research productivity are 

virtually uncorrelated (Clark, 1997; Colbeck, 1998; Volkwein & Carbone, 1994; Marsh 

& Hattie, 2002). 

Certainly, research universities still have many resources such as libraries, 

laboratories, technology, and world-class scholars that provide rich learning 

environments and are ideal for the discovery of new knowledge.  In addition to the 

obvious advantages research universities have over other types of institutions (e.g., 

operating budgets, library resources, level of training of the faculty), the conditions 

created by these resources impact students by fostering environmental pressures, 

demands, and opportunities (Feldman, 1969).  Particular environmental factors such as 

culture and climate vary among departments within the same institution and influence 

student development in different ways.  Pascarella (1976) found that distinctive “local” 

environments exist among academic majors within a college of arts and sciences, which 

influence student perception of the overall institutional climate.   Additionally, Moran 

and Volkwein (1988) found that subunit effects were more significant than overall 

organizational effects with academic departments accounting for the largest proportion of 

variance in climate than any other intraorganizational characteristic.  This finding is 

important because as students progress through college, they will have more exposure to 

the subenvironments of their academic units, which are likely to exert more influence on 

them than the overall campus environment (Newcomb & Wilson, 1966).   

  Astin (1993) asserts that aspects of the environmental experience affect student 

development.  Studies assessing college environments reveal that strong research cultures 
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and climates impact student outcomes (Astin, 1993; Chickering & Reisser, 1993; 

Volkwein & Carbone, 1994; Pascarella & Terenzini, 1991).  Strong faculty research 

orientation is specifically regarded as a significant influential factor in student 

development.  In fact, Astin (1993) indicates that the research orientation of the faculty 

has a number of significant effects on student development, including some of the 

strongest effects of all environmental measures utilized in his study.  Strong faculty 

research orientation, according to Astin’s findings, is positively correlated with student 

involvement in faculty research.  Despite claims that faculty research detracts from 

teaching assignments, this latter finding indicates that a strong research orientation has 

associations with student involvement in research activities, which serve as learning 

experiences in and of themselves.  Studies examining undergraduate research and 

creative activities indicate that students benefit both intellectually and personally from 

involvement in such activities (e.g., Lanza & Smith, 1988).  Many of the benefits of 

participating in research at the undergraduate level include gains in the aforementioned 

areas that critics report student deficiencies in.  This seems to suggest that despite active 

research agendas, faculty can facilitate student learning by providing research 

experiences for undergraduates.  

Purpose of the Study 

 The purpose of this study was to examine the impact of faculty research 

orientation on student participation in undergraduate research and creative activities.  

Additionally, the impact of undergraduate research activities on student educational gains 

was examined.  This investigation was driven by criticisms that faculty members are 

neglecting undergraduate education in favor of their own professional and scholarly 

activities.  While such claims have not been empirically substantiated, studies show that 

faculty research orientation encourages student involvement in research activities and 

overall learning (Astin, 1993; Volkwein & Carbone, 1994).   

Since the Boyer Commission on Educating Undergraduates in the Research 

University recommended implementing more inquiry-based activities to improve the 

undergraduate educational experience, a closer examination of what factors contribute to 

creating conditions that are favorable for learning is needed.  Specifically, this study 

sought to determine whether or not teaching- or research- oriented faculty affected 
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student participation in research activities and educational gains.   By identifying the 

impact faculty orientation had on student participation in undergraduate research 

activities, a better understanding can be formed about the characteristics and values of 

faculty and departments how these affect active learning opportunities to students.  A 

comparison of educational outcomes between students who participate in research 

activities and those who do not was also conducted in order to provide further 

information about the value of undergraduate research.  

Research Questions  

  Although critics assume that teaching and research are antagonistic activities, 

some argue that research and scholarship complement teaching to create a synergistic 

learning environment (Clark, 1997; Colbeck, 1998).   The Boyer Commission pointed out 

“the interaction of many kinds of stimuli creates at a university a special kind of 

intellectual environment, with the health of the whole a manifestation of each part” 

(1998, p. 9).  In recent years, the involvement of students in undergraduate research, 

scholarship and creative activities has gained prevalence at many institutions, although 

the practice has enjoyed a long-standing tradition in certain disciplines.   Since the 

discovery and transmission of new knowledge are integral functions of the research 

university, the education of undergraduates through inquiry-based activities is a logical 

way to provide a distinct educational experience (Boyer Commission, 1998; Merkel, 

2003).  Indeed, students who participate in undergraduate research activities report gains 

in a broad range of areas, including research skills, analytical and logical thinking, 

independent learning, problem solving, and self-confidence (Kardash, 2003; Seymour, 

Hunter, Laursen, & Deantoni, 2004; Kremer & Bringle, 1990; Lanza & Smith, 1988). 

Considering the benefits associated with participation in undergraduate research 

and evidence that faculty research orientation has strong associations with student 

involvement in faculty research projects (Astin, 1993), faculty research activities could 

also enhance student educational experiences by facilitating student involvement in 

undergraduate research.  Further, other studies report that faculty research fosters 

learning, therefore, even students who do not participate in research activities may benefit 

from a professor’s strong research orientation (Volkwein & Carbone, 1994).  The notion 

that undergraduate education at research universities is largely neglected due to the 
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concentration of research or scholarly pursuits calls for an examination of how faculty 

research orientation impacts student access to or participation in undergraduate research 

activities.    

The main research question guiding this study is: 

1. Does faculty research orientation affect student participation in research or 

creative activities?   

The following subsidiary questions were formulated for further exploration: 

2. Does faculty research orientation have an effect on educational gains?  

3. Does student participation in research and creative activities have an effect on 

educational gains?  

4. Do different research activities and disciplines have different effects on 

educational gains? 

Definition of Terms 

For the purposes of this study, the following definition of key terms is provided: 

Research University: Research universities are distinctive from other institutions 

because of their heightened emphasis on research activities.  The Carnegie Foundation 

for the Advancement of Teaching uses a series of correlates of research activity (e.g., 

research and development expenditures, doctoral conferrals or science and engineering 

research staff) to determine an institution’s classification and “research index”.  For 

example, the Carnegie Foundation could classify an institution as a research university 

with a research index of “very high research activity” based on an analysis of funding and 

research activity measures (The Carnegie Foundation for the Advancement of Teaching, 

2005).  The research university is specifically targeted for this study because of the 

criticisms they have experienced for reportedly neglecting undergraduate education.   

Faculty research orientation:  This refers to faculty preference for activities associated 

with research activities.  It has been measured in previous studies by publication rates, 

grants applied for and awarded, professional conferences attended, time spent conducting 

research, personal commitment to research and scholarship and self-reported preference 

for research activities (e.g., Astin, 1993; Volkwein & Carbone, 1994; Tang & 

Chamberlain, 1997). 
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Undergraduate research, scholarship and creative activities:  These terms pertain to 

student inquiry-based pursuits that involve working under the guidance of a faculty 

member and learning the process of inquiry for a specific discipline.  Such work can be 

undertaken in a number of ways, including through formal programs, faculty research 

projects or even internship or service learning opportunities. Examples of undergraduate 

research include writing a one-act play, cloning genes as part of a larger scientific 

experiment, or conducting an ethnography for a sociological study.  The forms these 

activities take vary as much as for undergraduates as they do for professionals in the 

field.  For the sake of brevity, the phrase “undergraduate research” will be utilized 

throughout this manuscript to represent “undergraduate research, scholarship and creative 

activity”. 

Environment: The general definition of environment refers to the circumstances or 

conditions a student is exposed to on campus.  In his description of environment, Astin 

(1993) included elements such as faculty, staff, peers, policies, programs, and residence 

halls.   

Sub-environment: For the purposes of this study, the academic unit represents sub-

environment, which is a component of the overall institutional environment.  Faculty 

research orientation is an element of the sub-environment, which may reflect the overall 

culture of an academic unit, to which the student is exposed as a member of the 

community. 

Involvement: Astin (1985a) characterized involvement as the “amount of physical and 

psychological energy a student devotes to the academic experience” (p. 36). For this 

study, involvement specifically refers to a student’s participation in undergraduate 

research activities. 

Outcomes:  This term is related to the benefits gained and skills and abilities enhanced as 

a result of participating in undergraduate research work.  Following previous studies, the 

current investigation will use self-reported assessments in categories such as critical and 

analytical thinking; oral and written communication skills; quantitative skills; or 

clarification of career/education goals (Seymour, Hunter, Laursen, & Deantoni, 2004; 

Bauer & Bennett, 2003).   
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Communication and General Education Gains Score:  Communication and General 

Education or CGE gains score reflects a sum of student self-reported gains in areas of 

writing, speaking, and acquiring a broad education. 

Judgment, Quantitative, and Work Skills Gains Score:  Judgment, Quantitative, and 

Work Skills or JQWS gains score reflects a sum of student self-reported gains in areas of 

solving quantitative problems; using computing and information technology; thinking 

critically and analytically; working effectively with others in groups; and acquiring job or 

work-related knowledge. 

Significance of Study 

 Involving students in research activities has been suggested as a way for research 

universities to offer unique educational opportunities to their students and to address 

criticisms about improving the quality of undergraduate education they provide.  

Institutions that seek to implement recommendations made by the Boyer Commission 

must find ways to encourage more faculty and student participation in inquiry-based 

learning activities and identify what factors affect access to such educationally purposeful 

work.  Because the persistent criticism that research universities receive with regards to 

their research missions, the specific factor under investigation for this study is faculty 

research orientation and its impact on student participation in research activities. One 

way to inform policy and practice is to examine whether or not faculty research 

orientation influences student participation in undergraduate research across disciplines 

and the educational outcomes associated with involvement in such activities.   

Summary 

 The Boyer Commission’s report on improving undergraduate education at 

research universities was influential in encouraging more research-based activities for 

undergraduates.  This suggestion was reasonable considering that research universities 

are homes to members of the academic community who work to advance the frontiers of 

their fields through research, scholarship and creative activity. The report also 

acknowledges that the criticisms issued cannot be generalized to every research 

university, as each institution possesses a unique set of characteristics that affects their 

undergraduate educational experiences differently.  The significance of this detail, 

however, is minimized in the report and it is important recognize that there is not a 
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comprehensive model of undergraduate research that fits the needs of every college and 

university.  Differences in departmental priorities, institutional type, resources, culture, 

mission, and student characteristics also impact how undergraduate research programs 

are implemented and supported. 

The impetus behind suggestions made by the Boyer Commission and similar 

groups stem from criticisms that students are graduating from college without making 

improvements in certain areas of writing, thinking, and speaking.   Because of the 

increasing costs of a college education and the expectations of research productivity for 

faculty members, some have accused research universities of neglecting undergraduate 

education in favor of research.  These criticisms, however, have not been empirically 

proven and furthermore, studies indicate that strong faculty research orientation has 

positive correlations with student involvement in research activities and intellectual 

development.  This study examined faculty research orientation, student involvement in 

research activities and educational outcomes in order to explore whether or not faculty 

research preferences negatively impact undergraduate education at a research university. 
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CHAPTER 2:  LITERATURE REVIEW 

 This chapter reviews literature relevant to college environmental factors, faculty 

research orientation, undergraduate research and educational outcomes of undergraduate 

research activities.  Key theories and models on student development and involvement 

are presented followed by an overview of institutional environment and its impact on 

student development.  A discussion about undergraduate research activities and the 

conceptual model for this study are also presented in this section.  

Introduction 

 College impact models of student change focus on environmental or sociological 

processes and origins of change (Pascarella & Terenzini, 1991).  These models differ 

from developmental theories of student change, which propose that development occurs 

in a systematic and sequential manner through hierarchical phases.  Regarding college 

impact models, Pascarella and Terenzini (1991) state, “Institutional structures, policies, 

programs, and services as well as attitudes, values, and behaviors of people who occupy 

and define institutional environments are all seen as potential sources of influences in 

student affective and cognitive changes” (p. 57).  With sociological impact models, the 

environment is considered an active force in shaping student growth (Pascarella & 

Terenzini, 1991; 2005) Astin’s theory of involvement, Input-Environment-Output 

(I-E-O) paradigm and Pascarella’s general causal model are the primary college impact 

models utilized in the current study. Other models and theories by Tinto, Kuh, and 

Weidman will be referenced for additional support.  Astin’s work served as the 

framework for examining whether or not faculty research orientation affects student 

participation rates in research activities and ultimately, what educational gains are 

associated with such activities. 

Environmental Aspects of Higher Education 

 As mentioned above, college impact models of student change such as Astin 

(1993), Tinto (1975; 1993) or Weidman (1989) consider environment a significant factor 

in a student’s academic experience.  “Environmental assessment,” Astin (1993) points 

out, “is not only the most difficult and complex challenge in the field of higher education 

research, but it also the most neglected topic in the assessment literature” (p. 33).  Studies 

of campus environments appeared in the 1950s with the work of Pace and Stern (1958) 
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but the complexity of the topic did not deter other scholars from continuing research over 

the subsequent decades (e.g., Pace & McFee, 1960; Feldman, 1969; Michael & Boyer, 

1965; Baird, 1974, 2005; Astin, 1993).      

 Pascarella (1985) formulated a general causal model to reflect the way an 

institution’s structural and organizational characteristics and student background and pre-

college traits combine to shape an institution’s environment.  Structural/organizational 

characteristics, student background and pre-college traits and institutional environment 

are hypothesized to affect the nature of student socialization and interactions with faculty 

and peers in terms of frequency and content, for example (Pascarella, 1980; 1985).  The 

causal trend of this model continues as the interactions with faculty influence the quality 

and intellectual content of the instruction received (Pascarella, 1985).  Student 

background characteristics, interactions with peers and faculty (i.e., agents of 

socialization) and the quality of student effort all directly affect learning and cognitive 

development while structural/organizational characteristics and institutional environment 

indirectly influence these outcomes (Pascarella, 1985).  The causal relationship for this 

general model is illustrated in figure 2.  Pascarella (1985) notes, “The general model is 

only suggestive of how causal modeling might be used to understand the pattern of 

influences involved in the impact of postsecondary education on learning and cognitive 

development.  It is not intended to be prescriptive.  Rather, its estimation should be 

expected to lead to more refined and accurate alternative models which better explain the 

causal structure in different contexts” (p. 49). 

  Dimensions of environment often draw from the academic traditions of 

psychology, sociology, and anthropology.  This area of higher education presents a 

particular challenge because “environment” is made up of many different elements.  

Indeed, because environmental constructs encompass a broad range of aspects such as 

students, classes, faculty, facilities, and extracurricular activities, formulating consistent 

definitions of these dimensions becomes difficult due to the varying contexts in which 

“environment” can be studied.  Baird (1974, 2005) pointed out that defining 

“environment” then becomes a matter of emphasis and cited how previous studies 

generally fell into two categories:  (1) those that attempted to accurately describe college 

environments; and (2) those that examined the college effects.    Generally, though, 
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environment represents the conditions or characteristics existing at various theoretical 

and organizational levels that influence an individual.  Pascarella and Terenzini (2005) 

discussed how person-environment interaction theories and models concentrate on 

environment and how they shape behavior through their interactions with the 

characteristics of the individual.  They referenced the work of Strange (2003), who 

presented four main categories in which environmental models and theories fall.  These 

components of college environments that influence an individual’s interaction within 

specific surroundings include:  (1) design and quality of physical features; (2) shared 

characteristics of groups of people, also known as human aggregates; (3) influential 

forces of campus organizational structures and designs; and (4) constructed or perceptual 

meanings individuals attach to the physical, communal, and organizational aspects of 

their environments.  Each of these categories will be briefly discussed in the context of 

the undergraduate research activities.   

The design and quality of the physical features of a campus have obvious effects 

on students and other individuals who occupy and interact with their environments.   For 

example, the way in which a classroom is designed can affect the type of activities an 

instructor can implement.  Group work in a theatre style lecture hall is not as easy or 

comfortable as a classroom with moveable tables and chairs.  Other examples of the 

physical components of a college campus include geographic terrain, climate, 

architectural design, spatial arrangements, and layouts (Strange, 2003).  Beyond the 

typical roles that physical environments serve in supporting or limiting certain activities, 

Barker (1968) developed a theory of “behavior settings” in which certain settings 

consistently generate similar behaviors from members, despite their individual 

differences.  Based on this theory, behaviors are selected and shaped by the nature of the 

setting.  “Standing patterns of behavior” remain unchanged in certain settings (such as a 

sporting event), regardless of the characteristics of the individuals participating (Baker, 

1968, p. 18).  Applying this theory to the current discussion, research settings (e.g., 

working with a professor or peers in a laboratory) could influence students by 

encouraging certain behaviors and socializing them to what conduct is acceptable and 

what is not.   
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The second category, human aggregate models, posits that the dominant features 

of an environment reflect the dominant characteristics of the individuals who occupy the 

setting.  Models formulated by Astin (1993) and Astin and Holland (1961), for example, 

provide typologies or subcultures of students characterized by similar values, 

background, or vocational goals.  Astin’s typology of college students provided seven 

types of students (scholars, social activists, artists, hedonists, leaders, status strivers, and 

uncommitted) that share traits with those in their respective groupings.  Human aggregate 

models also explain person-environment interactions in terms of differentiation and 

congruence.   Groups that are highly differentiated are dominated by a single 

characteristic and encourage certain behaviors, values, attitudes, and expectations while 

discouraging those that depart from these norms (Strange, 2003).   Undifferentiated 

aggregates, on the other hand, offer more flexibility in the variety of traits of their 

members, which makes the characteristics of these groups less focused than differentiated 

groups (Strange, 2003).   

Consistency of group characteristics also affects interactions among members.  

Strange (2003) describes person-to-environment congruency as an individual sharing 

many of the same characteristics as the dominant traits of those members in the 

environment.  Thus, individuals will be attracted to certain environments and will 

subsequently adopt the values, behaviors, attitudes and expectations as members of their 

communities (Strange, 2003).   Such congruency assures that individuals are able to use 

their strengths, avoid their weak points and be retained as members in these communities.  

Academic and social integration represent the ability to assimilate to the culture of an 

environment, which helps retain an individual in a community. Academic integration is 

operationally represented by the student’s academic performance and interactions with 

faculty and staff (Tinto, 1993).  Integration in the social system involves formal 

involvement in extracurricular activities and informally interacting with a peer group 

(Tinto, 1993).   Incongruence, as Tinto (1975) theorized, represents a mismatch between 

the individual and the environment, especially as it relates to the environment meeting the 

needs and interests of the person or providing significant contact with other members.  

Without establishing significant attachments with other members, an individual may not 

 16



  

sufficiently become integrated in the community, which increases the likelihood of 

isolation and attrition (Tinto, 2006).   

As mentioned previously, various forces drive institutional priorities, which 

subsequently impact individuals at various levels on campus, both directly and indirectly.  

An organization’s structure in term of policies, plans, resource allocation, distribution of 

power and rewards, expectations for productivity, and programmatic designs for 

educational programs, influence decision making behaviors and practices (Strange, 

2003).  Pascarella and Terenzini (1991) point out that organizational structure and design 

models are rarely used in the study of student change, but Strange (2003) provides 

examples of how these elements could affect a student’s educational experience, if even 

indirectly.  For example, the number of grants received or articles published represents 

common indices of productivity in an academic environment.  Strange comments that  

“increased production often involves a trade-off with quality” as an illustration of how an 

institution’s activities could impact a student’s undergraduate educational experience 

(2003, p. 305).  A professor’s vigorous research activity may positively affect the way a 

course is developed or distract the faculty member from providing a higher quality 

learning experience. 

Finally, models of constructed or perceptual environments adopt the notion that a 

group shares the same subjective views about their surroundings, which provides a 

representation of environmental press, social climate, and culture (Strange, 2003).  

Essentially, the way in which individuals perceive, construct, and evaluate their 

environments influences interest, satisfaction, and stability within the environment 

(Strange, 2003).  “Press” can be described as a feature in an environment that compels 

action towards satisfying, reinforcing or rewarding the needs or goals of an individual.  

Pace and Stern’s (1958) early research represents the application of the idea of press to 

study college campuses.  Press, according to Pace and Stern, are reflected in the 

“characteristic pressures, stresses, rewards, conformity-demanding influences of the 

college culture” and can be operationally defined as the “characteristic demands and 

features as perceived by those who live in the particular environment” (p. 270).  

Examples of environmental presses include aspiration level, intellectual climate or 
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academic achievement.  Groups will display greater behaviors or efforts towards the 

specific interests and priorities of their collective organizational culture.   

Moos (1979) formulated a model of social climate that is comprised of three 

aspects:  (1) the relationship dimension, which refers to an individual’s involvement, 

mutual support, and expressiveness in an environment; (2) a personal growth and 

development dimension, identifying areas of personal achievement related to the setting’s 

underlying purpose; and (3) a system maintenance and change dimensions, which reflects 

a setting’s clarity, control, and responsiveness to change. A student’s perception of social 

climate is a function of the quality of the relationships, involvement, and membership 

within an organization.  The level of a student’s involvement, connection to the 

environment and support given by faculty members are examples of the relationship 

dimensions of social climate.  Personal growth and development dimensions are 

characterized by opportunities that foster independence, achievement, competition and 

self-discovery.  Lastly, the dimensions of system maintenance and change reflect 

orderliness, faculty control, and innovation.  An example of this dimension includes the 

clarity of expectations that a faculty member holds for his or her students, the structure 

provided and innovation and responsiveness to change.  All of these dimensions shape an 

individual’s perception of an environment’s social climate and their ability to assimilate 

in their respective disciplinary communities.   

Campus culture represents another example of a constructed environment.  

Culture, as Strange (2003) explains, is an organizational concept that is increasingly 

being applied to the study of collegiate environments.   Schein (2004) formally defines 

culture as “a pattern of shared basic assumptions that was learned by a group as it solved 

its problems of external adaptation and internal integration that has worked well enough 

to be considered valid and, therefore, to be taught to new members as the correct way to 

perceive, think, and feel in relation to those problems” (p. 17).  Culture is influenced by 

many factors and is studied at various levels.  Peterson and Spencer (1990) describe 

culture as a construct that “focuses on deeply embedded patterns of organizational 

behavior and the shared values, assumptions, beliefs, or ideologies that members have 

about their organization or its work” (p. 173).  Thus, if the culture of an academic 

department traditionally offers undergraduate research or creative activity opportunities, 
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such offerings may be a reflection of the values and beliefs of the department as a whole.  

Also, Russell (2006) reports that in general, students who participated in research because 

they were actually interested in such activities and who became involved in the culture of 

research (i.e., attending conferences, mentoring other students, or authoring journal 

articles) were more likely to experience positive outcomes (p. ES-4).     

To recap, the collective characteristics of an environment in terms of individual 

attributes, values, goals, and attitudes form the bases of human aggregate models.  

Pascarella and Terenzini (2005) describe this perspective as individuals creating and 

defining environments and helping socialize new members to maintain the interests, 

attitudes, values, and behaviors of all members.  Strange (2003) theorized that these 

traits, values, goals, attitudes, and activities consequently influence the design and 

structure of an organization’s environment.   Educational decisions, policies, priorities, 

and practices are elements of an organization’s structure that affect faculty, students, and 

staff.  Constructed environment models are related to perceptual models in that they refer 

to the way individuals view and interpret their surroundings.  Pascarella and Terenzini 

(1991) point out that although an individual’s perceptions are subjective and unique to 

that person, when considered together, they theoretically become and define the culture 

or environment in which the individual lives and thus influence that individual’s 

psychosocial development in a range of areas.  Strange (2003) organized constructed 

models into three different categories:  environmental press, social climate, and campus 

cultures.  These factors reflect how the priorities, social conditions, and shared values, 

beliefs, goals, and behaviors shape the collective view of an environment.   

Each of these categories is an integral piece of a college environment and 

interrelates with one another to impact different individuals in many ways.  Faculty, 

students, and staff receive information on their institutional roles, mission, and codes of 

conduct by reading the various environmental cues provided in their surroundings.  It is 

possible that the environmental characteristics above all have bearing on the availability 

of quality educational activities, including undergraduate research opportunities.  For 

example, what if a department had a large art studio that is well equipped with tools and 

supplies to permit more students to participate in creative projects?  Or what if the 

department’s priority lay with graduate programs and undergraduates were not allowed to 
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use the studio?  Both of these illustrations provide different scenarios in which two 

powerful types of messages are being communicated to undergraduates.  They speak to 

the culture, values, beliefs, priorities and other characteristics of the hypothetical 

department’s environment.  Certainly, environmental factors have the potential to impact 

the quality of a student’s undergraduate educational experience and should be considered 

when examining educational outcomes.  

The Value of Involvement 

Astin’s theory of involvement states that the degree of effort a student invests in 

his or her education ultimately affects the effectiveness of the student’s educational 

experience. Astin’s (1985a) theory is similar to Freud’s concept of cathexis or the idea 

that people invest psychological energy in objects outside of themselves.  This means that 

in order for students to be involved, they must dedicate substantial “time-on-task” or 

physical and psychological energy dedicated to their academic experience (Astin, 1985a).  

Astin (1985b) formulated five basic elements for his theory of involvement:  (1) 

involvement requires the investment of psychological and physical energy in “objects” of 

one sort or another (such as tasks, people, or activities), whether specific or general; (2) 

involvement is a continuous concept; different students will invest varying amounts of 

energy in different objects; (3) involvement has both quantitative and qualitative features; 

(4) the amount of learning or development is directly proportional to the quality and 

quantity of involvement; and (5) educational effectiveness of any policy or practice is 

related to its capacity to induce student involvement (pp. 135 – 136).   Astin (1985a) 

maintains that his involvement theory is helpful to researchers in examining student and 

faculty development as well as to faculty and administrators for designing more effective 

learning environments.  

The theory of involvement supports the notion that students learn by becoming 

involved and should be active participants in their own education.  Students who are 

highly involved interact frequently with their peers and professors or devote significant 

amounts of time to studying or other scholarly activities.  Astin (1985a) carefully 

differentiates the concepts of “effort” or “motivation” from “involvement” by pointing 

out that “involvement” is more open to direct observation and measurement.  For 

example, Astin (1985a) contends that it is more useful for practitioners to manage the 
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question of “How do you get students involved?” rather than “How do you motivate 

students?” (p. 36). 

Astin also used an Input-Environment-Output (I-E-O) model to conceptualize 

college student development.  The fundamental objective of the I-E-O model is to 

evaluate the impact of environmental experiences by determining whether or not students 

develop differently under varying environmental conditions (Astin, 1993).   Essentially, 

the model theorizes that students enter an institution with certain characteristics such as 

academic preparation, family background, and demographics (input); environment refers 

to the various programs, policies, faculty, and peers that make up the student’s 

educational experience.  The output represents the student’s characteristics after being 

exposed to the environment.  Change or growth is ascertained by comparing the outcome 

characteristics with input characteristics (Astin, 1993).  Pascarella and Terenzini (2005) 

point out that studies using Astin’s I-E-O model try to “explain the effects of 

environmental influences (in the aggregate or individually) on student change or growth, 

focusing on factors which faculty and administrators have some programmatic and policy 

control” (p. 53). 

  One reason educators, namely those from the science, technology, engineering, 

and mathematics (STEM) fields, have traditionally utilized undergraduate research 

activities in their teaching is because inquiry-based activities enhance the learning 

process through hands-on experiences.  During these activities, students apply the skills 

and knowledge obtained in the classroom or through research experiences to solve open-

ended problems (Strassburger, 1995; Seymour et. al., 2004).  Seago (1992) goes one step 

further in pointing out the importance of research and discovery to cognitive processes, 

memory and learning.  When students formulate their own frameworks of storing, 

processing, and retrieving information, they are better able to draw from and apply this 

information to solve problems in a manner that is meaningful to them (Seago, 1992).  

Essentially, students construct their own way of learning through research activities.  

They are encouraged to move beyond superficial “learning” processes such as rote 

memorization and regurgitation of facts and principles to a more active and constructive 

mode of learning.   
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Along the same lines, other researchers maintain that students learn more when 

they actively engage themselves in educational activities that promote the use of 

knowledge, skills and abilities through problem solving exercises under the guidance of 

faculty members.  Kuh (2003) described the premise of engagement as being 

“deceptively simple, even self-evident:  the more students study a subject, the more they 

learn about it…the more students practice and get feedback on their writing, analyzing, or 

problem solving, the more adept they become” (p. 25).  Engagement in this context 

represents an investment that students make in their education by participating in 

educationally purposeful activities.  The level of academic challenge, active and 

collaborative learning, enriching educational experiences, supportive campus 

environments and student-faculty interaction are examples of standards used to assess the 

value and effectiveness of undergraduate experiences (Kuh, 2003).  These benchmarks 

closely parallel the Seven Principles for Good Practice in Undergraduate Education 

formulated by Chickering and Gamson (1987) as guidelines for improving teaching and 

learning at colleges and universities.  Both sets of measures incorporate the idea that 

learning is a function of not only the degree of effort exerted by the student, but also an 

investment and commitment on the part of the institution towards the support of 

educationally purposeful activities. 

As Kuh pointed out, the concept of engagement appears to be overly 

straightforward.  Differences in institutions and student groups account for variations in 

engagement; this is true even within institutions.  Like Astin’s I-E-O model, 

“engagement” also takes into account varying student characteristics as influential factors 

in the level of engagement.  Contrasting characteristics of students who are more engaged 

than others include: gender (with females being more involved than males); living on 

campus versus living off-campus; being a “native” student who graduates from the same 

institution at which he or she matriculates; and living in a learning community (Hu & 

Kuh, 2002; Kuh, 2003).  In a study of how institutional and individual characteristics 

influence engagement, Hu and Kuh (2002) found that background characteristics, level of 

parental education, academic preparation, years in college, major field, and perceptions 

of the college environment interact with each other and influence engagement in 

educationally purposeful activities.  Some findings in the study confirmed that students 
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who had better academic preparation or whose parents had more education were more 

likely to be engaged educationally purposeful work (Hu & Kuh, 2002).   

Because involvement refers to the physical and psychological energy a student 

devotes to the academic experience, it naturally supports the notion that hands-on 

learning activities are important (Astin, 1999).  The way in which a student chooses to 

invest his or her time to meaningful activities influences the student’s educational 

experience.  Astin (1985a) concedes that institutions compete with other forces in a 

student’s life for time and energy for academic pursuits.  Since student time and energy 

are limited resources, any investments made to family, friends, or work result in reduced 

time and energy for his or her education.  Decisions regarding how time and energy 

resources are divided among the competing forces are influenced by the student’s 

assessment of the perceived costs and benefits of any given activity.   

Tinto (1975) applied the theory of cost-benefit analysis to his studies of dropout 

behavior in higher education.  The concept of costs and benefits is equally relevant to the 

discussion on student involvement.  Essentially, the theory maintains that individuals will 

direct their energies toward activities that are perceived to maximize the ratio of benefits 

to costs over a given time perspective (Tinto, 1975).  It is likely that students enter 

research experiences with a goal in mind--a benefit they hope to gain from participating 

in such work.  For some, they seek extrinsic, tangible benefits such as improving their 

chances of being admitted to graduate or professional school or receiving academic credit 

(Russell, 2006).  Students in one study displayed low levels of “instrumentalism” in 

citing the intrinsic benefits they gained from their research experiences (Seymour et. al., 

2004).  That is, these students showed high levels of intellectual interest, motivation and 

desire to experience research while only a few students expressed the incentive for their 

participation in research as being a way to improve their career prospects (Seymour et. 

al., 2004).   The data for this study, however, were collected at liberal arts colleges, 

whose student demographic population is different from students who attend public 

research institutions.  For example, Weidman (1979) points out specific student 

background characteristics such as family socioeconomic status (SES) and gender that 

influence the development of student values.  Students from lower SES backgrounds 

consistently show a tendency of having instrumental rather than expressive orientations, 
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while women have shown a predominance of expressive over instrumental orientations 

(Weidman, 1979).    Such findings illustrate the need to take student background 

characteristics into consideration in the development of policies and programs for 

undergraduate research activities.  Students become involved in various activities for 

different reasons.  Informing students of the lasting and intrinsic benefits that temporal 

investments of time and energy in research activities is one way for research universities 

to encourage students to become involved in such educationally purposeful activities.  

Undergraduate Socialization 

Undergraduate research and creative activities have not only been looked upon as 

effective educational tools, but also as ways to socialize students to the culture of their 

disciplines and as future professionals in their fields.  The Fourth Edition of the American 

Heritage Dictionary of the English Language defines socialization as “the process of 

learning interpersonal and interactional skills that are in conformity with the values of 

one's society” (http://dictionary.reference.com/).  As sociologists, McKinney, Saxe and 

Cobb (1998) suggest that faculty members must provide multiple environments and 

opportunities that present favorable learning conditions for students.  They contend that 

experiences that offer interpersonal interactions, group membership, insight into the 

informal and formal norms of academic life impact student beliefs and behaviors 

(McKinney, Saxe & Cobb, 1998).  McKinney, Saxe, and Cobb (1998) point out the 

utility of variety of activities, including involving students in research, capstone courses, 

taking students to professional conferences, and participation in departmental research 

symposia in the professional socialization of students. The role of the faculty member in 

undergraduate socialization is also significant because faculty-student contact promotes 

social integration and attainment of institutional and student personal goals (Weidman, 

1989).  A key characteristic of undergraduate research is the existence of a faculty mentor 

who supervises and guides the student through the research process.  The nature of this 

relationship allows for the faculty member to model behaviors relating to problem 

solving, interaction with colleagues, or navigation of organizational systems (McKinney, 

Saxe & Cobb, 1998). 

 “Professional socialization” is broadly defined as an active-learning process in 

which students acquire skills and knowledge to understand the workings of college life, 
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the importance of a well-rounded academic experience, the sociological imagination, and 

the ethics and standards of the discipline (McKinney, Saxe & Cobb, 1998, p. 2).  

Socialization of undergraduates is significant because it prepares students to function as 

colleagues, leaders, and to serve in other professional roles in their given fields.  When 

students are exposed to the norms of their disciplines, they learn what their organizations 

consider acceptable and important in terms of conduct, priorities, and other affairs.   

Norms provide a framework for individuals to use as a reference point in making 

appropriate decisions for themselves and others that is consistent with values of their 

given community (Weidman, 1979; Seymour, 1999).  Examples of ways in which 

professional socialization can be fostered include mentoring relationships, discipline-

based student clubs, independent research projects, volunteer service, and informal 

interactions with faculty members (McKinney, Saxe & Cobb, 1998).   

    Weidman’s (1989) impact model of undergraduate socialization proposes that 

aspects of a student’s collegiate experience (academic and social) influence the student’s 

acquisition of skills, knowledge, and attitudes valued by the community in which the 

student is a member.  Weidman’s model, similar to Astin’s I-E-O framework, suggested 

that students enter college with a certain set of characteristics and values, including 

normative pressures from their parents, employers, peers, and community. These 

characteristics influence or constrain student choices within the organizational and 

structural settings of their colleges (Weidman, 1989).  Students are exposed to the 

normative pressures in these settings, which are comprised of interpersonal interactions, 

individual processes and development, and the normative order and expectations 

expressed by an institution’s mission and faculty (Weidman, 1989).  These elements, 

when combined with family pressures, results in the student changing or maintaining 

certain incoming values (Weidman, 1979).   

Weidman (1979) maintained that the academic department provides normative 

influences because students take more classes in their majors than in any other field. His 

early study investigated the impact academic departments have on student values, with 

“value” defined as “that which is considered desirable, satisfying, good, or worthy” 

(Weidman, 1979; Goldsen, Rosenberg, Williams, & Suchman, 1960).  More specifically, 

the study examined five non-intellective values:  helping others, administrative 
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leadership, financial success, creativity, and career eminence.  The results revealed that 

academic departments influenced student values either by discipline type or faculty-

student contact.  For example, the humanities (such as English) or social science fields 

(history or political science) impacted students’ interpersonal orientation towards helping 

others, while student-faculty interaction influenced the career orientation value, career 

eminence (Weidman, 1979).  An interesting question stemming from Weidman’s study is 

whether or not undergraduates in departments with high research orientations participate 

in greater proportion than students in departments with low research orientations.    

Academic and Social Integration 

The socialization of undergraduates helps cultivate the next generation of leaders 

and professionals for any given discipline.  Socialization also plays a significant role in 

the integration of students in their departments and on campus.  Students who are 

involved in educationally purposeful activities are likely to be better integrated 

academically and socially in their departments.  Like Astin, Tinto’s theory of academic 

and social integration cites the importance of student involvement.  Tinto’s work was 

intended to help illustrate the student departure process by examining the effects of 

involvement and environment on student goals, institutional commitment, and 

satisfaction, which were discussed as key factors in retention and attrition issues.  Tinto 

(1975, 1993) expanded Spady’s (1970) early conceptual work of the student attrition 

process.  Spady was the first to apply Durkheim’s theory of suicide as an analogue for 

student departure from higher education.  Of the four types of suicide that Durkheim 

classified, egotistical suicide provided a relevant parallel to institutional departure.  

Egotistical suicide occurs when an individual is unable to become integrated and 

establish membership within communities of society (Tinto, 1993).  Durkheim identified 

social and intellectual integration as the two ways through which membership may take 

place.  Social integration is the result of day-to-day interactions with various members of 

society while intellectual integration stems from the sharing of commonly held values 

with other members of society. 

 Tinto supplemented Spady’s model by clarifying that there were two systems into 

which students integrate and that affect departure decisions:  the academic and social 

systems.  Each system is further divided into formal and informal systems. Tinto’s model 
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consisted of six elements that influence persistence decisions.    Pre-entry attributes such 

as parental education level, race, gender, and pre-college academic ability affect the 

student’s initial goals to complete a bachelor’s degree at the institution (institutional 

commitments) (Tinto, 1975; 1993).  The student’s institutional experiences serve to either 

integrate or alienate students, which further influences the student’s goal of degree 

completion at the institution.  The final outcome of this process is the effect on the 

student’s decision to persist or depart from the institution.   In the case of this study, 

persistence or departure decisions could be influenced by participation or non-

participation in undergraduate research activities.  For example, a student’s decision to 

become involved in undergraduate research activities affects the student’s degree of 

academic and social integration in their academic departments.  A student who is 

involved in research activities, therefore, could become academically integrated (as 

measured by grades, for example) and socially integrated through working with a faculty 

mentor and/or a laboratory group, which may help retain students and contribute to their 

intellectual and personal growth.  Not only do undergraduate research experiences have 

the potential to enhance the educational experiences by academically integrating students, 

but these experiences may also promote retention of students by facilitating connections 

with faculty members and to the institution.  

Undergraduate Research Activities 

 Research, scholarship, and creative activities are ways that academics contribute 

to and push forward the frontiers of knowledge of their fields.  Along these lines, 

undergraduate research activities introduce students to the process of inquiry and provide 

training in the research methods for their respective disciplines.  A key characteristic of 

undergraduate research is the role of the faculty mentor who guides and trains the student 

in disciplinary research methodologies (Kinkead, 2003).  Clark (1997) offered the 

following description of research: 

“Regardless of its specific nature, a research project involves a process of framing 

questions, using reliable methods to find answers, and then weighing the 

relevance of the answers and the significance of the questions.  Student research 

activity is then, at root, a scholarly process for learning how to define problems 

and map a line of investigation” (pg. 251).    
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Clark’s description of the research project provides an example of research-based 

teaching and learning—a synergy of the two activities.  Through the research process, 

learning is fostered when students work towards solving open-ended questions (Kinkead, 

2003; Kuh et. al., 2005).   

The way undergraduate research and creative activities are defined and carried out 

vary widely among institutions and disciplines.  The types of activities range from work 

in laboratories, to music composition, works of art, field experiments, and document 

analysis (Strassburger, 1995; Kinkead, 2003).  Ishiyama (2002) points out that many 

disciplines in social sciences and humanities (with the exception of psychology) do not 

use the experimental method in their research.  Typically, research that utilizes the 

experimental method can more readily incorporate undergraduates to carry out a portion 

of the study.  In the humanities and social sciences, however, scholarly work is 

performed in a more exhaustive and in-depth field research of social, political, and 

cultural phenomenon that do not always lend themselves to quantification (Ishiyama, 

2002, p.380).  Further, McDorman (2004) cites both the personal, solitary, and individual 

nature of humanities research and more advanced theoretical elements of the discipline 

that are “generally challenging for students to productively grasp in a short period of 

time” (p. 39) as barriers to including undergraduates in research experiences.  

Furthermore, some academics in these fields question the validity of work carried out by 

undergraduates (i.e., research is defined as original work) or the value such activities 

contribute to undergraduate education (Werner & Sorum, 2003). 

In the STEM fields, there are progressive roles students can assume in the laboratory 

and contribute to an overall experiment.  A student can enter a project without specific 

work experience and receive technical training that can lead to more complex tasks.  

Kremer and Bringle (1990) outlined three types undergraduate research activities: (1) 

Teaching Model:  a common strategy used to teach students how research has been 

conducted, to impart some research skills, and to provide few opportunities to use these 

skills; (2) Technician Model:  the undergraduate takes only the low-skilled roles; and (3) 

Colleague Model:  students take a significant role in many phases of the research.   

For academics, the goal of research is the discovery and transmission of knowledge.  

For undergraduate research and education, the goal and definition of inquiry-based 
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activities also vary considerably. While producing original results could be the goal for 

some educators, learning the research process or cultivating the requisite cognitive and 

mechanical skills necessary to execute a study could be the goal for others (Wray, 2000; 

Kremer & Bringle, 1990; Siebert, 1988; Seago, 1992).   Other reported outcomes of 

undergraduate research include initiating interest in research careers, fostering an 

appreciation for the research process, and promoting student independence and leadership 

(Thompson, McNeil, Sherwood, & Stark, 2001; Wray, 2000; Seymour et. al., 2004; 

Russell, 2006).  Generally, though, undergraduate research activities have similar 

characteristics regardless of discipline.  Whether the activity involves writing a play, 

composing a musical score, or replicating genes, students are challenged to be resourceful 

in their thinking to produce an artistic product, critically evaluate existing knowledge or 

to identify and solve problems in their particular disciplines.  Additionally, the quality of 

work generated by undergraduate researchers sometimes yield concrete outcomes such as 

publication in peer-reviewed journals or acceptance of research abstracts for presentation 

of a paper or poster at professional conferences, which introduces and socializes students 

to experts in their fields (Kinkead, 2003; Seymour et. al., 2004; Russell, 2006). 

Undergraduate research, scholarly and creative activities typically involve the 

following characteristics: 

• Faculty mentor who guides and supervises undergraduate student 

• Formulation of project (independent or part of a faculty member’s ongoing work) 

• Preparation of a research proposal describing research that will be carried out 

• Introduction to and training in research methodologies, scholarly inquiry or 

creative processes of a discipline 

• Data collection or background research 

• Analysis of data  

• Written and/or oral report of results (including for publication or presentation) 

• Presentation of results at a symposium, conference, festival or professional 

meeting 

(Kinkead, 2003; Kremer & Bringle, 1990; Seymour et. al., 2004; Lanza, 1988; Lanza & 

Smith, 1988; Russell, 2006) 
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Of course, these elements vary depending on the type of work that is being carried 

out, but the premise is the same:  students cultivate the necessary skills to design and 

execute a project in the same manner as academics or professionals in their fields perform 

research or creative work.  These active learning activities help improve students’ 

educational experiences while allowing more in-depth exploration of their disciplines.  

Some practitioners and institutions support activities such as service learning and 

community-based research to help identify and address community needs and issues 

through higher-order academic skills (Eyler & Giles, 1999; Paul, 2006).  Despite the 

differences in the activities that institutions offer, the purpose of involving 

undergraduates in research and creative activities generally fall in common categories: 

• Enhance undergraduate education through hands-on learning activities that 

cultivate student analytical, logical, and creative thinking, problem solving, 

curiosity, written and oral skills, and self-reliance 

• Provide concrete examples of how theories and principles are applied to find 

solutions to problems 

• Introduce students to the methods of inquiry in their disciplines and foster 

appreciation of the research process 

• Stimulate student interest in pursuing academic or research careers 

• Help socialize students to their respective professions and academic fields 

• Prepare students for advanced graduate or professional education 

• Sufficiently train students to compete in an increasingly global market as future 

leaders, especially for the United States 

(Kremer and Bringle, 1990; Peppas, 1981; Thompson, McNeil, Sherwood, & Stark, 

2001; Wray, 2000; McKinney, Saxe, & Cobb, 1998) 

Research activities are often offered through formalized government sponsored 

programs such as the National Science Foundation’s Research Experiences for 

Undergraduates (REU) as well as through institutionally based programs in academic 

departments or university honors programs, for example.  Organizations such as the 

Howard Hughes Medical Institute or the National Institute of Health sponsor programs in 

which students participate in research activities.  Additionally, undergraduate research 

conference experiences are offered by disciplinary organizations such as the Conference 
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Experience for Undergraduates, which is sponsored by various professional and 

governmental agencies (http://physics.westmont.edu/ceu/). There are also groups 

specifically dedicated to undergraduate research such as the Council of Undergraduate 

Research (CUR) or the National Conferences on Undergraduate Research (NCUR) that 

provide support for faculty, students, and institutions who wish to further promote 

undergraduate research and creative activities. 

Outcomes of Undergraduate Research Activities 

Undergraduate research activities represent a more complex and sophisticated 

approach to providing active learning experiences to students.  Although the Boyer 

Commission proposed that undergraduate education at research universities should 

include more inquiry-based work, many studies existed prior to the Commission’s report 

supporting the educational value of undergraduate research.  Astin (1985a) emphasized 

the importance of involvement in student development and argued that in order for 

student learning and growth to occur, students must be actively engaged in their 

environments.   When students have contact with faculty outside of the classroom or are 

engaged in a faculty member’s research project, student satisfaction, academic 

achievement and social and intellectual development are positively influenced (Hathaway 

et. al., 2002; Nagda et. al., 1998; Nnadozie et. al., 2001; Astin, 1993; Pascarella & 

Terenzini, 1991; Tinto, 1993).  Student retention, especially among those who are first-

generation or from underrepresented groups is promoted by undergraduate research 

experiences along with clarified goals regarding career options and graduate school 

attendance (Nagda et. al., 1998; Nnadozie, Ishiyama & Chon, 2001).   

More recently, the body of literature on undergraduate research further documents 

the types of research activities students engage themselves in as well as the benefits 

associated with such tasks (e.g., Seymour et. al., 2004; Kinkead, 2003; Russell, 2006).   

Notably, students experience gains in personal and intellectual areas as a result of hands-

on activities under the supervision of or in collaboration with faculty mentors in their 

disciplines (Nagda, Gregerman, Jonides, von Hippel, & Lerner, 1998; Kardash, 2003; 

Seymour et. al., 2004; Lanza & Smith, 1988).  Students who participated in research 

experiences as undergraduates report increases in (1) self-confidence in their research 

skills; ability to succeed in graduate school; and qualifications for careers in their fields; 
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(2) understanding how to develop a research question; design and execute a research 

project; deal with setbacks; how knowledge is constructed; and the nature of work a 

research carries out; and (3) awareness of what graduate school is like; what career 

options are available; the variety of fields that exist within a discipline; and the possibility 

of an academic (faculty) career path (Russell, 2006).  Undergraduate research 

experiences also, interestingly enough, provide clarification to students that research is 

not what they would like to pursue as a career (Wray, 2000; Thompson et. al., 2001; 

Russell, 2006).    

Extending undergraduate research experiences to honors students is a natural 

choice as many of these students are academically high-achievers and can generally 

manage the rigors of research.  However, undergraduate research experiences have the 

potential to recruit students into the pipeline of disciplines where they are traditionally 

underrepresented (Kinkead, 2003).  Additionally, such experiences can assist in retaining 

other special populations, such as African-American men, to help foster cognitive and 

skill development, independence, and personal growth (Kinkead, 2003).  Russell (2006) 

found that among racial and ethnic groups, research-experience effects (e.g., 

understanding the research process, increased confidence in research abilities, awareness 

of academic and career options) tended to be strongest among Hispanics and weakest 

among non-Hispanic whites, but most racial/ethnic group differences were small.  

Additionally, there were almost no differences between men and women (Russell, 2006). 

Examples of programs that target special populations include the Ronald E. 

McNair Postbaccalaureate Achievement Program that incorporates research experiences 

to prepare disadvantaged students with strong academic potential for doctoral studies; or 

the University of Michigan’s Undergraduate Research Opportunity Program (UROP) that 

was originally designed to enhance undergraduate education and improve minority 

student retention.  The University of California – Los Angeles provides research 

experiences to community college students through a Bridge Summer Research Program.   

UCLA’s program is notable because the Bridge Summer Research Program is explicitly 

for community college students.  This falls in line with the Boyer Commission’s (1998) 

suggestion that transfer students need to be integrated in the research environment 

through special seminars or courses similar to freshmen seminars. 
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Because many educational outcomes are positively associated with student 

involvement, support for the case of including undergraduates in meaningful academic 

work is gaining attention.   However, in her evaluation of NSF support for undergraduate 

research opportunities, Susan Russell (2006) found that students who entered these 

experiences with the intent of clarifying future academic or career decisions or for their 

own personal curiosity and enthusiasm were more likely to be interested in a research 

career or pursue a Ph.D.   Russell (2006) points out that these findings “suggest that 

research participation is most likely to be an effective motivator when it is done 

voluntarily and out of a genuine interest and that requiring research experiences for 

undergraduates may be counterproductive” (p. 22).  Therefore, it is important to take into 

account that despite the beneficial outcomes that are associated with research 

experiences, such activities are not appropriate for all students, nor do all students wish to 

become involved in research work. 

Barriers to Undergraduate Research and Creative Activities 

Despite the encouraging outcomes that are associated with undergraduate research 

and creative activities, some barriers still exist.  Challenges to providing more 

undergraduate research experiences have been identified to include:   

• Institution size  

• Faculty time 

• Equipment/resources 

• Funding 

• Student Interest 

• Time-consuming nature of training and working with undergraduates 

• Amount of physical and mental energy required to work with 

undergraduates 

• Perception that undergraduates lack of appropriate background knowledge 

and training to conduct meaningful research 

• Disciplinary cultural barriers (humanities and social sciences) deter faculty 

from working with undergraduates on scholarly work  

(Carter, Heppner, Saigo, Twitty, & Walker, 1990; Seago, 1992; Siebert, 1990; Kinkead, 

2003; Russell, 2006). 
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Many studies also cite the problem of faculty compensation and recognition as a 

major challenge in promoting undergraduate research activities.  The Boyer Commission 

(1998) acknowledged that quality teaching is poorly rewarded and claims that the terms 

“success” and “research productivity” are nearly synonymous at research universities.  

The Commission commented that “the reward structures in the modern research 

university need to reflect the synergy of teaching and research—and the essential reality 

of university life:  that baccalaureate students are the university’s life blood and are 

increasingly self-aware” (1998, p. 32).   

Rewards associated with research productivity influence the priorities of faculty 

members, which may also be a reflection of the values and norms of a department. 

Departmental values and norms that emphasize research activities also influence faculty 

research and teaching preferences (Amey, 1999; Tang & Chamberlain, 1997).  

Subenvironment conditions, therefore, may also have indirect effects on student 

participation in research activities via faculty member research orientation.   

An issue with undergraduate research activities, however, is the lack of reward 

and compensation for professors who work with undergraduates on research projects 

(Boyer Commission, 1998; Kinkead, 2003; The Reinvention Center at Stony Brook, 

2004).   In some situations, professors who choose to supervise these students are also 

accepting a teaching overload (often times without commensurate compensation), which 

may discourage some faculty from adding undergraduate research activities to their 

already full workloads (Malachowski, 2003). Encouraging faculty members to mentor or 

supervise more undergraduates in research activities could then depend on how 

successful institutions are able to compensate faculty members in significant ways (The 

Reinvention Center at Stony Brook, 2004). 

  As previously discussed, the academic ratchet theory asserts that the shift away 

from teaching activities is due, in part, to expectations that faculty will undertake 

research and scholarly work that will bring their institutions prominence and prestige.  

Because current reward structures tend to assign greater weight to research productivity 

than to teaching in tenure and promotion decisions, faculty members are encouraged to 

pursue research activities.  Faculty reward structures tend to support those who devote 

more time to research and publication and obtain external funding (Fairweather, 1989).  

 34



  

Massy and Zemsky (1994) also point out that quality teaching is not compensated by pay 

increases or other rewards while success or failure in research and scholarship carries 

significant consequences.   That is, poor progress in research productivity can mean loss 

of stature for senior faculty members or tenure and promotion for junior faculty, while 

poor teaching alone would not result in such loss (Massy & Zemsky, 1994).  Another 

issue with existing reward structures is the relative ease with which research productivity 

can be measured in tangible terms such as publications or grants awarded while teaching 

effectiveness is more difficult to evaluate because of the variability of practices and 

philosophies (Tang & Chamberlain, 1997; Boyer Commission, 1998).  Russell (2006) 

found that despite the personal satisfaction that faculty mentors derive from participating 

in undergraduate research, fewer than 4 in 10 agreed with the statement “Mentoring 

undergraduates is viewed favorably in my department’s tenure/promotion review 

process” (p. ES-5).  In this regard, the consideration of faculty work with undergraduate 

research in tenure and promotion decisions is suggested as a way to encourage more 

faculty involvement (Malachowski, 2003; The Reinvention Center at Stony Brook, 

2004).   Enhancing faculty reward structures in this way would also demonstrate an 

institution’s recognition and support of the importance of such activities. 

Faculty Research Orientation, Productivity and Undergraduate Research 

The phrase research orientation has been used in some studies to describe the 

extent to which a faculty member prefers and is active in activities related to research or 

scholarly work.  In the literature, research orientation is invariably included in works 

about environment.  While the constructs of culture and climate are often used 

interchangeably in higher education, these concepts represent two distinct characteristics 

of environment. As mentioned in the previous section, culture is defined as the “deeply 

embedded patterns of organization behavior and the shared values, assumptions, beliefs, 

or ideologies that members have about their organization or its work” (Peterson & 

Spencer, 1990, p. 173).   Climate, on the other hand, is defined as the “current common 

patterns of important dimensions of organizational life or its members’ perceptions of and 

attitudes towards those dimensions” (Peterson & Spencer, 1990, p. 173).   It seems 

reasonable, then that culture influences research orientation and climate.   Stated more 

eloquently, “[Cultural properties] are visible manifestations of norms and values and 
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gives clues about what’s important and what isn’t.  They shape how people behave; they 

are the windows into the values of the institution’s operating philosophy” (Kuh, Kinzie, 

Schuh, & Whitt, 2005).    

It is important to point out, however, that while studying overall institutional 

environment is valuable in determining prevailing cultural norms and values, 

subenvironments are more relevant in the study of student outcomes.  Feldman (1969) 

pointed out that every institution is a combination of different subenvironments with each 

valuing different interests and rewarding different activities.  Since students are members 

of communities in particular academic departments, they are more likely to be influenced 

by a unit’s environment rather than overall campus atmosphere (Newcomb & Wilson, 

1966).  Academic subenvironments also have significant between-department variance, 

as established by Pascarella (1976) and Hartnett and Centra (1977).   Again, 

subenvironments and undergraduate research experiences can also serve as professional 

socializing agents for students by exposing them to the values and culture of the 

academic unit (Seymour et. al., 2004).  The extent to which students are involved with 

faculty members can provide a deeper sense of disciplinary norms and values and 

influence student career choices and aspirations (Weidman, 1989; McKinney, Saxe, & 

Cobb, 1998).  For example, Weidman’s (1979) study found that departmental faculty 

normative influences on students tend to outweigh the normative influences of peers, 

especially with respect to career eminence (p. 60 - 61).  As students move farther along in 

the educational process, they tend to find that faculty are more significant than peers as 

career role models and as sources of authoritative information about prospective career 

roles (Weidman, 1979, p. 61). 

Studies report that the level of faculty research orientation affects student 

outcomes (Astin, 1993; Pascarella & Terenzini, 1991; Volkwein & Carbone, 1994).  

Astin’s (1993) study revealed that faculty research orientation has strong correlations 

with involvement of undergraduates in faculty research (.74) despite strong negative 

correlations with student development (-.72) in self-reported areas such as leadership and 

growth in public speaking.  Other studies, however, report that students experience 

personal gains in self-confidence, oral and written communications, and emotional 

growth as a result of being involved in undergraduate research (Lanza and Smith, 1988).  
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Despite the negative correlations between faculty research orientation and student 

development, the benefits specifically associated with student involvement in research 

activities have been cited in studies where students and alumni report perceived gains of 

undergraduate participation (e.g., Bauer & Bennett, 2003; Wray, 2001).   Furthermore, 

Astin’s (1993) study indicates that strong faculty research orientation facilitates student 

participation in educationally purposeful activities (i.e., student involvement in 

professor’s research project).  Braxton, Eimers and Bayer (1996) report faculty members 

view cognitive development, not affective development, to be their primary goal, which 

may account for the negative effects on personal development reported in Astin’s study.  

Therefore, faculty involvement in student learning through research activities may be 

more consistent with faculty roles and responsibilities and beneficial to student 

educational outcomes. 

Umbach and Porter (2002) studied the effects of departmental characteristics on 

student satisfaction.  Students from academic departments where faculty focused on 

research appeared to be more satisfied with their majors and report a higher impact of 

college experiences on their skill development.  The authors suggest that the results may 

be influenced by the perception that departments that garner more research money are 

more prestigious and thus, are more satisfying to students.  With regards to the “academic 

ratchet” theory, Umbach and Porter (2002) point out that their findings on the impact of 

research emphasis on student outcomes contradicts the negative effects of increased 

faculty research, as suggested by Massy and Zemsky (1994).  Contradictory to criticism 

that faculty research negatively affects the quality of undergraduate education, Umbach 

and Porter (2002) found that intellectual skill development, in terms of writing 

effectively, solving problems, thinking creatively, thinking critically, technological skills, 

processing data, and science and experimentation, were positively related with 

departmental research focus (as represented by grant dollars per instructional full time 

equivalent or FTE).  The authors suggest that the ratchet effect could be balanced by 

offering small class sizes in order to have a positive effect on student outcomes. 

Similarly, Kim, Rhoades, and Woodard (2003) studied the relationship between 

sponsored research monies and the graduation of undergraduate students at 22 public 

research universities.  The study found that there is a positive linear relationship between 
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sponsored research expenditures and student graduation.  Although the authors could not 

explain this positive association, they suggest that their results contradict allegations that 

an institution’s sponsored research productivity detracts from its productivity in 

graduating students (Kim, Rhoades, & Woodard, 2003).  In addition to challenging the 

claim that there is a trade-off between research and instructional productivity, the authors 

suggest that research expenditures and activities may be invested in ways to further 

integrate research and teaching to enhance instructional quality and productivity (Kim, 

Rhoades, & Woodard, 2003).  Undergraduate research activities were specifically 

mentioned since “research is a prototype of active learning” (Kim, Rhoades, & Woodard, 

2003, p. 69). 

Volkwein and Carbone (1994) studied departmental climates created by faculty 

teaching and research activities and the subsequent impact on and student growth and 

satisfaction.  Departments were classified as having various levels of teaching or research 

orientations (e.g., high, moderate or low) based on measures such as student ratings, grant 

applications and awards or dean’s assessment of department research and scholarship.  

This study revealed that students in departments with balanced research and teaching 

orientations were more academically integrated, that is, they saw more gains in 

intellectual growth and disciplinary skills.  Interestingly, students in departments with 

high-research and low-teaching orientations reported more growth than those in 

exclusively teaching-oriented departments (Volkwein & Carbone, 1994).  These findings, 

as the authors point out, contradict criticisms that research interferes with teaching.   The 

results of Volkwein and Carbone’s study also revealed that research and teaching were 

independent activities with little to no correlation to one another.  The outcomes of their 

study, however, did not report the results by specific discipline or enumerate the types of 

academic activities in which students were involved.  Such information would be helpful 

in understanding disciplinary differences in research orientations and their impact on 

students. 

Conceptual Model for this Study 

 The outcome variables for this study vary according to the aforementioned 

primary research and subsidiary questions.   Astin’s Input-Environment-Output (I-E-O) 

model (figure 1) and Pascarella’s general causal model (figure 2) serve as the basic 
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frameworks for this study.  Essentially, Astin (1993) theorized that students enter college 

with certain characteristics and are influenced by their educational experiences that, in 

turn, affect their educational outcomes.  Additionally, Astin’s (1993) theory of 

involvement proposed, “the amount of student learning and personal development 

associated with any educational program is directly proportional to the quality and 

quantity of student involvement in that program” (p. 298).  This concept suggests that 

students have a certain amount of influence over the quality of their education based upon 

the effort they exert and invest in their own education.  As previously discussed, 

Pascarella (1985) posited that learning and cognitive development are a function of 

student background and pre-college traits; structural and organizational characteristics of 

an institution; student interactions with socializing agents; and the quality of student 

effort.  Figure 1 illustrates both the direct and indirect effects of these variables on 

learning and cognitive development.  A specific question that both Astin’s I-E-O model 

and Pascarella’s general causal model introduce to this study is whether or not faculty 

research orientation inhibits or enhances student participation in educationally purposeful 

activities, or more specifically, in undergraduate research activities (figure 3).  Since 

student learning and development is associated with student involvement, it is possible 

that educational outcomes could be altered depending on how the student’s participation 

in research activities is affected by research orientations.   

 

 

 

 

 

 

 

         

Environment 
Student's actual 

experiences during the 
educational program 

(e.g., faculty, 
roommates, 

institutional climate) 
Input 

Personal qualities 
students initially bring to 

a program 
(e.g., demographics, 

educational aspirations) 

Output 
Outcome variables—

talents we are trying to 
develop in program 
(e.g., GPA, degree 

completion) 
 

Figure 1.  Astin’s (1993) Input-Environment-Output (I-E-O) Model 
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Figure 2.  Pascarella’s (1985) General Causal Model 
 

The other outcome variables in this study student participation in research 

activities, educational gains, GPA, and post-baccalaureate plans would be incorporated in 

the overall model to represent the outcomes of student effort (this is assuming, for 

example, that students who participate in research activities are exerting more effort in 

their education than students who do not participate in such activities).  
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Figure 3.  Revised I-E-O Model with Pascarella’s Causal Flow 
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Summary 

 Involvement in undergraduate research activities is consistently shown to provide 

benefits to students who engage themselves in such work.  Many factors influence the 

quality and quantity of inquiry-based activities that are made available to students.  

Academic environments and subenvironments, faculty reward structures, and teaching 

and research orientations impact the implementation of undergraduate research programs 

and the participation of both faculty and students in such activities. Despite criticisms 

against a strong research concentration (in terms of faculty work, departmental 

expectations, or sponsored monies, for example), the literature supports that (1) strong 

research orientation is related to student participation in a professor’s research; (2) 

research and teaching can be complementary or independent activities with little or no 

relationship to one another; and (3) that there is a positive linear relationship between 

sponsored research expenditures and student graduation. 
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CHAPTER 3:  METHODOLOGY 

 The methodology chapter is divided into the following sections:  purpose of the 

study, participants, instrumentation, data collection procedures, variables, and data 

analyses.   

Purpose of the Study 

 A frequent argument made is that faculty members give priority to research 

assignments, leaving undergraduate education shortchanged.  Despite this criticism, Astin 

(1993) found that strong faculty research orientation was positively related to student 

involvement in research activities while Volkwein and Carbone’s (1994) study found that 

students in exclusively research-oriented departments reported more intellectual growth 

on a whole than students in exclusively teaching-oriented departments.  The essence of 

the Boyer Commission’s proposal is rooted in the argument that all members of the 

research university community should share in the mission of inquiry, investigation, and 

discovery.    It is within this “intellectual ecosystem” that universities can create an 

integrated educational experience for their undergraduates (Boyer Commission, 1998, 

p.9).   

The primary purpose of this study was to examine the impact of faculty research 

orientation on student participation rates in research activities.  Further, the impact of 

undergraduate research activities on student educational gains was examined.  A 

comparison of educational gains between students who participate in research activities 

and those who did not was also carried out for this study.   

The following research questions guided this inquiry: 

1. Does faculty research orientation affect student participation in research or 

creative activities?   

2. Does faculty research orientation have an effect on educational gains?   

5. Does student participation in research and creative activities have an effect on 

educational gains?  

3. Do different research activities and disciplines have different effects on 

educational gains? 

Data for this study were collected at a research university in the southeast region 

of the United States that is categorized by The Carnegie Foundation for the Advancement 
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of Teaching as a doctoral-granting research university with very high research activity.  

The Carnegie Foundation assigns an institution a research index (e.g., “very high research 

activity”) after statistically calculating the correlates of research activity:  research and 

development (R&D) expenditures in science and engineering (S&E); R&D expenditures 

in non-S&E fields; S&E research staff (postdoctoral appointees and other non-faculty 

research staff with doctorates); doctoral conferrals in humanities fields, in social science 

fields, in science, technology, engineering, and mathematics (STEM) fields, and in 

professional fields such business, education, public policy, or social work (The Carnegie 

Foundation, 2005).  In Fall, 2005, this institution enrolled 39,652 students with 76.7 

percent undergraduates, 20.0 percent graduates, and 3.3 percent unclassified. 

Participants  

 Two populations on campus were used for this study:  faculty members and 

undergraduate students.  Both groups were from selected majors representing five broad 

disciplinary areas:  engineering, sciences, social sciences, arts, and humanities (Table 1). 

 
Table 1.  Academic Majors Aggregated into Broad Disciplinary Categories 
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Since it was possible that any faculty member could work with an undergraduate on a 

research project, the target population was full-time faculty members.  Students who were 

classified as juniors and seniors served as the student population for this study.  These 

were students who completed their general education requirements and were currently 

working on specific discipline-related courses and activities for their majors.  Since 

previous studies (Bauer & Bennett, 2003; Seymour et. al., 2004) cite the absence of a 

comparison or control group as a limitation in works examining undergraduate research, 

this study included a comparison group of students who were not involved in research 

activities in an attempt to establish any differences in outcomes between the two groups. 

 Because this study used data obtained from survey instruments, response rate was 

very important to the legitimacy and accuracy of the results.  In order to cast a wider net 

among the faculty and student target populations of the aforementioned discipline groups, 

all individuals from these groups were invited to complete their respective surveys 

(census).  Fraenkel and Wallen (2003) point out that in some instances, the sample and 

population may be identical.   For this study, the target population also served as the 

sample. 

Instrumentation 

 This study utilized a non-experimental survey research design and a quantitative 

method approach.  Survey research is often conducted to collect information from a 

group of people to explain attitudes, opinions, abilities, beliefs, and/or knowledge of the 

population of which that group is a part (Fraenkel & Wallen, 2003).  Through the 

development and administration of a questionnaire, this study employed techniques of 

correlational research to examine the relationships between specific factors under 

investigation.     

The data for this study were collected using a survey with questions based on 

previous studies on faculty research and teaching orientations by Astin (1993), Volkwein 

and Carbone (1994) and Tang and Chamberlain (1997).  Some questions were drawn 

from the University of California – Los Angeles 2004 Higher Education Research 

Institute (HERI) Faculty Survey.  Permission from the authors of these surveys was 

obtained prior to distribution (Appendix C).  A separate survey instrument was 

administered to students to collect information about research activities, quality of 
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research experiences, and educational gains.  The student survey contained some 

questions drawn from Indiana University’s 2006 National Survey of Student Engagement 

(NSSE).  Interviews with faculty members and students across disciplines were used in 

the development of specific survey items pertaining to undergraduate research activities.  

Copies of the faculty and student surveys used for this study are presented in Appendix 

D. 

Once the surveys were developed, they were piloted on a group faculty members 

and students to assess the reliability and validity of the questions and to evaluate 

administration procedures.  A focus group of both faculty and students were interviewed 

for their feedback on the surveys.  Modifications to the surveys were made accordingly.    

Items from both the NSSE student survey and HERI faculty survey were not altered due 

to their long-standing and extensive use among higher education institutions nationwide.  

Also, the psychometric properties of these instruments have been tested repeatedly over 

the years. 

In order to reach as large group of students and faculty members as possible, an 

online survey provider was used to administer the questionnaire.  Both groups received 

an email message that explained the nature and purpose of the study (i.e., letter of 

consent).  Upper division students (junior and senior classifications) from each 

disciplinary area were invited to complete the survey and asked to submit their 

university-assigned email user name for tracking purposes.  This user name was used to 

cross-reference to student data in the university database.  Information from the 

university database was obtained from the university registrar after the appropriate 

institutional review board (IRB) clearance was granted (Appendix A). As with the 

faculty, the student letter of consent was included in the initial email invitation for the 

survey. 

Data Collection Procedures 

Because a high response rate is important for reliable statistical inferences, several 

measures were taken to assist in increasing response rates.  As previously mentioned, 

faculty and students were invited in advance to participate in the surveys and were 

offered reports of the final results of the study.   The survey instruments were also 

designed to be concise and short as possible for convenience purposes.  Follow-up email 
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messages were sent to both groups as reminders of the survey.  For the student survey, a 

drawing was held for students who completed the survey to win various prizes, such as 

iPods or gift baskets filled with items from the university bookstore and gift cards from 

local retailers.  The email addresses students entered at the end of the survey were used in 

the drawing for the prizes.  Students were notified, as part of the guidelines for the 

drawing, that individuals who submitted duplicate responses would be disqualified from 

the drawing.  Also, students were informed that they were selected based on a number of 

criteria (e.g., major, classification) and responses from individuals who did not match up 

to the email invitation list would not be entered into the drawing.  The web-based survey 

application used for data collection also had a setting that prevented “ballot box stuffing” 

or multiple responses from the same individual. 

Variables 

 Previous studies by Astin (1993), Volkwein and Carbone (1994), and Tang and 

Chamberlain (1997) helped inform the selection of variables for the faculty component of 

this study.  Questionnaire items were formulated to measure such constructs such as 

percentage of external funding and preference for research or teaching.   These constructs 

were quantified by coded Likert scales responses while other answers were counted for 

response frequency.  Subsequently, responses were aggregated to establish faculty 

research or teaching orientation by academic department.  The dependent variable for the 

first research question is student participation in undergraduate research activities (yes, 

no) while the independent variable is faculty orientation (research or teaching). 

Ultimately, a combination of predictor variables (including faculty research orientation, 

academic discipline, type of research or creative activity and student participation in 

undergraduate research) will be used for running regression analyses for educational 

gains, another of the dependent variables for this study.  The coding for the independent 

variables is presented in Table 4.  The variables GENDER, RACE/ETHNICITY, YEAR 

IN COLLEGE, and ACADEMIC DISCIPLINE were coded as dummy variables.  For 

each variable category, Table 4 also shows which variable was omitted as the reference 

group.  The faculty variables were included in the analyses as scores calculated from the 

factor analysis for teaching or research orientation and from faculty responses regarding 

external funding.   
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Several questions for the student survey were drawn from the 2006 National 

Survey of Student Engagement (NSSE).  The variables for the student survey measured 

elements of the research experience, quality of contact with faculty member, and gains 

knowledge, skills and personal development.  As in the faculty survey, these variables 

used Likert scales and were coded for quantification purposes, while responses for other 

types of questions were counted for frequency. The coding scheme for questionnaire 

items is in shown in Appendix E. 

Data Analyses 

 The purpose of this study was to examine faculty research orientation and its 

impact on student participation in undergraduate research activities.  The impact of 

various student research activities on educational gains was also examined.  A factor 

analysis was carried out on some items from both the faculty and student surveys to 

reduce the dimensions to a few common factors.  Data reduction methods were 

performed on seven items relating to faculty teaching or research orientation and eight 

items relating to student educational gains.    

 A factor analysis was performed on items from the faculty questionnaire relating 

to teaching and research.  The principal component analysis utilized a promax (oblique) 

rotation and yielded two factors:  teaching-oriented (3 items) and research-oriented (4 

items).  The factor pattern for faculty research or teaching orientation is presented in 

Table 2.   

Eight items from the questionnaire relating to student gains were also subjected to 

a principal component analysis in order to reduce the items to a few common factors.  

The principal axis method was used to extract the components followed by a varimax 

(orthogonal) rotation.  Two factors emerged:  communication and general education 

(factor 1) and judgment, quantitative, and work skills (factor 2).  Communication and 

general education gains were comprised of three items:  writing clearly and effectively; 

speaking clearly and effectively; and acquiring a broad education.  Judgment, 

quantitative, and work skills gains consisted of five items:  analyzing quantitative 

problems; using computing and information technology; thinking critically and 

analytically; working with others in groups; and acquiring job or work-related 

knowledge.  The loadings (or correlations) for each factor are presented in Table 3. 
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Table 2.  Factor Loadings for Faculty Research or Teaching Orientation 

 Factor 1 
Research Oriented 

Factor 2 
Teaching Oriented 

Obtaining 
Recognition from 
Colleagues 

.819 .289 

Authority in Your 
Field 

.792 .312 

My Research is 
Valued by Faculty in 
My Department 

.687 .109 

Research is Essential 
to Mission 

.584 .127 

Being a Good 
Teacher 

.070 .838 

Being a Good 
Colleague 

.374 .771 

Effective Teaching 
Essential to Mission 

.234 .651 

Extraction Method: Principal Component Analysis 
Rotation Method: Promax with Kaiser Normalization 
Rotation converged in 3 iterations 
Note: The eigenvalues for two factors are 2.6 and 1.4 respectively; total variance explained is 56%. 

 

 
Table 3.  Factor Loadings for Student Gains 

 
 Factor 1 

Communication and General Education 
Factor 2 

Judgment, Quantitative, and Work Skills 

Writing clearly and 
effectively 

.878 .027 

Speaking clearly and 
effectively 

.841 .168 

Acquiring a broad 
education 

.481 .306 

Analyzing 
quantitative 
problems 

.021 .823 

Using computing and 
information 
technology 

.116 .740 

Thinking critically 
and analytically 

.510 .548 

Working effectively 
with others in groups 

.427 .515 

Acquiring job or 
work-related 
knowledge 

.333 .477 

Extraction Method: Principal Component Analysis 
Rotation Method: Varimax with Kaiser Normalization 
Rotation converged in 3 iterations 
Note: The eigenvalues for two factors are 3.3 and 1.1 respectively; total variance explained is 55%. 
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The scores for faculty and student items for each factor were summed and used as 

factor scores for further analyses. For external funding, a score was also formulated based 

on faculty responses to “Are you receiving external funding?”  This score was 

subsequently included in the regression analyses for student participation in research 

activities and for determining its effects on student gains. 

Following the principal components analysis on faculty and student survey items, 

regression analyses were performed to identify the predictors of student engagement in 

research activities.  The following independent variables were used in the regression 

analyses: 

• Student characteristics (gender, race/ethnicity, classification) 

• Disciplinary area (arts, engineering, humanities, science, and social 

science)  

• Faculty orientation (teaching or research oriented) 

• Percent of external funding 

• Individual research and creative activities 

Again, Table 4 presents the coding used for the faculty and student variables.  An 

analysis of the effects of the independent variables on the dependent variables was 

carried out using a three-step sequential logistic regression approach.  These effects were 

estimated separately for research participation and for the ten individual activities.  Step 1 

(initial model) included all student background variables:  gender, race/ethnicity, and 

classification.  Then, in step 2 (academic disciplines model), four broad disciplinary 

variables were added—science, engineering, arts, and humanities.  The social sciences 

category was excluded as the base comparison group.  Finally, in step 3 (final model), the 

faculty variables were added:  percent external funding, research oriented, and teaching 

oriented.   

Two regression methods were used in the data analysis to establish associations 

between the independent and dependent variables:  logistic and multiple regression. 

Multiple regression is a method that allows researchers to determine a correlation 

between a criterion [dependent] variable and the best combination of two or more 

predictor variables (Fraenkel & Wallen, 2003).  A sequential logistic regression 

technique is often used in analyses when the dependent variable was dichotomous (yes, 
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no).  In this case, logistic regression was used for determining the effects of the 

independent variables (i.e., student characteristics, academic discipline, faculty variables, 

and type of activity) on the dependent variables student participation in research and 

creative activities and post-baccalaureate plans.  Multiple regression was implemented 

for analyses to determine the level of impact these same independent variables had on 

student participation in research activities, the types of activities, and education gains.  In 

both cases, groups of independent variables were entered at different steps to assess the 

effects of each set of variables as well as to determine whether the groups of independent 

variables, used together, predicted the dependent variables more reliably. 

 
Table 4.  Variable Coding 
 

Variable Coding 

GENDER  
Male 1, 0 
Female Comparison group 
  
RACE/ETHNICITY  
Black 1, 0 
Hispanic 1, 0 
Other Ethnicity 1, 0 
White Comparison group 
  
YEAR IN COLLEGE  
Junior 1, 0 
Senior Comparison group 
  
ACADEMIC DISCIPLINE   
Science 1, 0 
Engineer 1, 0 
Arts 1, 0 
Humanities 1, 0 
Social Science Comparison group 
  
FACULTY   
Percent of External Funding Receive external funding (yes, no) 
 
Research Oriented 

 
Aggregate score for items relating to research preferences 

 
Teaching Oriented 

 
Aggregate score for items relating to teaching preferences  

  

 

Additionally, a regression analysis was conducted to determine whether or not 

there was a relationship between the given predictors and gains.  Four models were 

provided for each of the following:  overall gains, communication and general education, 

and judgment, quantitative, and work skills.  The variables added to models one through 

three are identical to those added in each step for the sequential logistic regression.  For 
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the fourth model, research participation was added for one analysis and then removed and 

replaced by individual research and creative activities.  For GPA gains, a sequential 

logistic regression was again conducted using the same variables and steps discussed 

above. 

Limitations 

 This section discusses the limitations of this study.  First, only a single institution 

is examined in this study, which limits the generalizability of the findings.  Future studies 

may choose to examine the same phenomena against different institutions (e.g., liberal 

arts or private, not-for-profit) or against peer-institutions.  The study of multi-institutions 

was not within the scope of this work.  Also, since the questionnaires contain self-

reported measures, limitations exist in how the respondent answered and recalled 

information.   By cross-referencing some self-reported data, (e.g., race, GPA, 

classification) with data provided by the university Registrar’s Office, some of this 

information can be verified.   

The quantity of the data collected was also dependent upon the willingness of 

participants to complete the surveys.  Despite incentives and the offer to report of study 

results to interested students and faculty, there was no way to guarantee a high response 

rate.  It is important to point out, however, that while response rate is important to 

statistical results, the qualitative responses may generally be similar.  For example, 

Fraenkel and Wallen (2003) cited two studies in which high response rates (60 to 70 

percent) compared to lower rates (20 to 40 percent) revealed minimal differences in 

substantive answers.  Again, it is important to only limit the generalizations of results to 

the target populations used in any particular study. 
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CHAPTER 4:  RESULTS 

 The results from data analyses are presented in this chapter.  This section begins 

with descriptive statistics for students and faculty who participated in the study.  

Following the descriptive information for both groups, including cross-tabulation results 

detailing student engagement in undergraduate research activities.  Student variables such 

as gender, race/ethnicity, classification, and academic discipline are among the 

characteristics reviewed in the description.  Academic rank, race/ethnicity, disciplinary 

area and external funding are among the variables described for faculty. Finally, 

regression results for student participation in research and gains are provided. 

Descriptive Statistics: Students and Faculty  

The basic features of the data used in this study are explained below.  First, 

student characteristics are described followed by a description of the faculty respondents.  

The purpose of the descriptive information is to provide a “snapshot” of the individuals 

who participated in the surveys along with an account of characteristics of the target 

populations. 

 Table 5 provides descriptive statistics for the student population analyzed in this 

study.  Of the 4,434 individuals surveyed from 22 majors, 508 responses were collected, 

yielding a 12% response rate.  In an attempt to improve the response rate for the student 

survey, several follow email messages were sent to individuals who had not responded.  

The survey ran for six weeks and reminders were sent once a week.  This resulted in a 

few additional responses, but not enough to create any appreciable differences.  The 

percentage of female students in the study was 70.1%, while male students accounted for 

29.9% of respondents.  The target population for this study consisted of juniors and 

seniors from five broad academic classifications.  The breakdown of the survey 

respondents by classification was 64% seniors and 36% juniors of the 508 respondents.  

The majority of student respondents were White (72.1%); the percentage of respondents 

from other races and ethnicities were represented accordingly:  Eleven percent was 

African-American; ten percent were Hispanic; and seven percent were Asian/Pacific 

Islander/Other.  As discussed in chapter 3, to make the data more manageable, the 22 

majors surveyed for this study were aggregated into five broad disciplinary categories:  

Arts, Engineering, Humanities, Science, and Social Science.   
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Table 5 also provides a description of student researchers and non-researchers.  

The table shows that a large number of students were not involved in research or creative 

activities (65%), while 35% indicated that they had engaged in some form of hands-on 

activities.  The table illustrates overall participation patterns in undergraduate research.   

The results revealed that approximately twice as many female students (23%) as males 

(12%) participated in research.  Similarly, students who were classified as seniors 

outnumbered juniors who participated in research (27% versus 8%, respectively).  White 

students outnumbered other races and ethnicities (72% versus 28%).  

 
Table 5.  Descriptive Statistics – Student Respondents  
 

Variable All Participants Non-Participants 

 Mean (%) S.D. Mean (%) S.D. Mean (%) S.D. 

       

GENDER       

Female 70.1%  66.3%  72.1%  

Male 29.9%  33.7%  27.9%  

RACE/ETHNICITY       

White 
 

72% 
 (27%)  (46%)  

Black 10.8%  8.4%  12.1%  

Hispanic 10.2%  10.1%  10.3%  

Other race/ethnicities 6.9%  5.6%  7.6%  

YEAR IN COLLEGE       

Junior 36%  22.5%  43.3%  

Senior 64%  77.5%  56.7%  

ACADEMIC 

DISCIPLINE 
      

Social Science 38.6%  42.7%  36.4%  

Science 31.3%  28.7%  32.7%  

Humanities 17.3%  14.0%  19.1%  

Arts 7.5%  10.1%  6.1%  

Engineering 5.3%  4.5%  5.8%  

FACULTY       

Percent Funding .3955 .36361 .4719 .37550 .3543 .35075 

Research Oriented -.0260 .43349 .0653 .40134 -.0753 .44269 

Teaching Oriented -.0049 .51601 -.0230 .44913 .0049 .54912 

GAINS       

Overall Gains 23.6358 4.54338 24.3483 4.46986 23.2515 4.54298 

Communication/General 
Education Gains 

8.9646 2.04745 9.2360 1.95152 8.8182 2.08562 

Judgment, Quantitative, 
and Work Skills Gains 

14.6713 3.12908 15.1124 3.14414 14.4333 3.09968 

GPA 2.7854 .91623 2.9831 .90494 2.6788 .90583 

Post-baccalaureate Plans 23.4%  64%  1.5%  

       

N = 508       
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Table 6.  Student Characteristics – Campus Population 
 

Variable Mean (%) 

  

GENDER  

Female  (56%) 

Male (44%) 

RACE/ETHNICITY  

White (72%) 

Black (12.3%) 

Hispanic (9.86%) 

Other race/ethnicities (5.76%) 

YEAR IN COLLEGE  

Total Upper Division Students  (56.5%) 

Junior  (48%) 

Senior (51.5%) 

ACADEMIC DISCIPLINE  

Social Science (38%) 

Science (28.5%) 

Humanities (17.6%) 

Engineering (11.9%) 

Arts (4.13%) 

N = 17,176  

 

Characteristics for the student population at the institution are given in Table 6.  

Juniors and seniors made up 56.5% of the total campus population during Fall 2005, with 

seniors representing 51.5% of students and juniors 48%. Female students outnumbered 

male students (56% versus 44%) while White students also outnumbered their peers of 

other races and ethnicities.  For academic disciplines, the following reflect the areas with 

the most upper division students to the least:  social science (38%); science (28.5%); 

humanities (17.6%); engineering (11.9%); and arts (4.13%).  The study’s population 

reflected the campus population as nearly as possible with only small differences between 

the percentages of the two.  

Table 7 provides a description of the characteristics of faculty survey participants.  

A total number of 578 faculty members were surveyed and 176 faculty members 

responded (30.45% return rate).  As with the students, these faculty members represented 

five disciplinary areas.  The breakdown of ranked faculty members according to 

frequency was: full professors (33%), assistant professor (31%) and associate professor 

(28%).  A small percentage of respondents (7%) classified themselves as “non-tenured 
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faculty”, such as adjuncts, instructors and lecturers.  These individuals were included in 

the study because some non-tenured earning faculty worked with undergraduate students 

in research or creative activities.  Similar to the student population, White faculty 

members outnumbered their colleagues of other races and ethnicities (87% versus 13%).  

Over half of the faculty respondents (58.5%) indicated that they do not receive external 

funding while 41.5% indicated that they do. 

 
Table 7.  Descriptive Statistics – Faculty Respondents  
 

Variable All 

 Mean (%) 

RACE/ETHNICITY 
 

White 85.8% 

Black 3.4% 

Hispanic 6.3% 

Other race/ethnicities 2.8% 

Not provided 1.7% 

ACADEMIC RANK  

Professor 33.0% 

Associate Professor 28.4% 

Assistant Professor 31.3% 

Non-tenure earning 7.4% 

ACADEMIC 

DISCIPLINE 
 

Social Science 41.5% 

Science 27.3% 

Humanities 15.9% 

Arts 9.7% 

Engineering 5.7% 

EXTERNAL 

FUNDING 
 

Yes 41.5% 

No 58.5% 

  

N = 176  

  

 

Analyses Results of Research Participation and Gains 

 In this section the findings of the sequential logistic regression analyses of the 

effects of student characteristics, academic disciplines, and faculty research and teaching 

characteristics on student research participation.  Next, the effects of the independent 

variables on individual activities are presented.  Finally, the results of the analyses of the 

effects of these variables on student educational gains are also presented.   
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Participation in Research and Creative Activities 

Among students who were classified as juniors and seniors, the odds of seniors 

participating in undergraduate research activities were greater than the odds of juniors 

participating in such work.  As shown in Table 8, class remained significant in steps 2 

and 3 when academic disciplinary and faculty variables were added to the initial model.   

 
Table 8.  Logistic Regression Results Predicting Participation in Research and Creative Activities  
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .166 .208 1.180 .224 .217 1.251 .269 .231 1.309 
Black -.422 .329 .656 -.331 .334 .718 -.344 .348 .709 
Hispanic -.139 .320 .871 -.097 .328 .907 -.134 .344 .870 
Other Ethnicity -.358 .398 .699 -.354 .403 .702 -.430 .416 .651 
Class -.956 .212 .384* -.962 .214 .382* -1.047 .221 .351* 
Science    -.311 .213 .733 -.652 .305 .521* 
Engineer    -.493 .480 .611 -1.184 .584 .306* 
Arts    .380 .367 1.462 .963 .476 2.621* 
Humanities    -.446 .287 .640 -.001 .421 .999 
Percent External 
Funding 

       
1.491 

 
.446 

 
4.442* 

Research Oriented       .599 .305 1.820* 
Teaching Oriented       -.079 .288 .924 
          
-2 Log Likelihood  632.076   625.738   593.303  
Prob > chi2 =  25.977   32.315   64.750  
Pseudo R2 =  .069   .085   .165  
% Correctly 
Classified 

  
65 

   
65 

   
71.3 

 

N = 508          
*Significant at .05          
          

 

None of the variables relating to gender or race and ethnicity were found to be 

significant.  In step 3, three of the five academic disciplines had statistically significant 

effects on participation.  The odds of students in the social sciences participating in 

research were greater than the odds of students in both science and engineering 

participating in research activities.  Students in the arts disciplines were also more likely 

to participate in research and creative activities than students in the social science.  When 

faculty variables were added in the final model, the effects of two variables were 

statistically significant:  percent of external funding and research orientation.  The odds 

of students participating in research were 4.44 greater with every one-unit increase in 

faculty external funding score.  Additionally, the greater the faculty research-orientation 

score, the odds of students participating in research increased by 1.820 points.  Thus, with 
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regards to the first research question, (i.e., “Does faculty research orientation affect 

participation in research and creative activities?”) external funding and a higher research-

orientation score is associated with the greater likelihood of students participating in 

research activities.  Although a higher teaching-orientation score had a small negative 

affect on student participation, it was not statistically significant. 

Regression results indicate the full model of 12 predictors was statistically 

significant (-2 Log Likelihood = 593.303, χ2 (12) = 64.750, p < .001).  The model 

correctly classified 71% of the cases.  Regression coefficients are presented in Table 8.  

Wald statistics indicated that six variables significantly predicted student participation:  

classification, science, engineering, arts, percent funding, and research-oriented faculty.  

Odds ratios for three variables (classification, science, and engineering), however, 

indicated little change in the likelihood of participation in research activities.   

Participation in Specific Research and Creative Activities 

With regards to specific activities, an analysis was carried out for each to 

determine which variables were related to student participation in an activity.  Tables 9 

through 18 present the coefficients for various activities.   

 
Table 9.  Logistic Regression Results by Activity:  Literature Review  
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender -.035 .239 .966 .031 .247 1.031 .093 .264 1.097 
Black -.588 .407 .555 -.510 .410 .600 -.520 .422 .595 
Hispanic -.028 .358 .972 .045 .366 1.046 .027 .380 1.027 
Other Ethnicity -.620 .505 .538 -.613 .508 .542 -.632 .520 .532 
Class -.886 .254 .412* -.890 .255 .411* -.957 .260 .384* 
Science    -.301 .265 .740 -.767 .347 .464* 
Engineer    -.629 .601 .533 -1.254 .712 .285 
Arts    .232 .402 1.261 .637 .537 1.892 
Humanities    -.262 .324 .770 -.272 .499 .762 
Percent External 
Funding 

       
.851 

 
.528 

 
2.341 

Research Oriented       1.287 .443 3.622* 
Teaching Oriented       .132 .346 1.141 
          
-2 Log Likelihood  516.143   512.910   485.012  
Prob > chi2 =  17.265   20.498   48.396  
Pseudo R2 =  .051   .061   .140  
% Correctly 
Classified 

  
78.1 

   
78.1 

   
78.1 

 

N = 508          
*Significant at .05          
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The logistic regression results for “Literature Review” and “Laboratory 

Technician” are shown in Tables 9 and 10.  The independent variables class, science, and 

research orientation were found to be statistically significant for students conducting 

literature reviews.  Throughout all three steps, the odds of seniors completing a literature 

review were greater than juniors doing the same work.  Also, when faculty variables were 

added in Step 3, social science students were more likely to carry out a literature review 

than students in the science disciplines.  The effects of both class and discipline (social 

science versus science) were relatively small in comparison to the effects of research-

oriented faculty on students working on literature reviews.  The odds of students writing 

a literature review were 3.622 greater with every one-unit increase of faculty research-

orientation score.   

 
Table 10.  Logistic Regression Results by Activity:  Laboratory Technician  
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .073 .258 1.076 -.067 .276 .935 .006 .311 1.006 
Black -1.129 .541 .323* -1.232 .552 .292* -1.302 .571 .272* 
Hispanic -.026 .384 .975 -.307 .403 .736 -.403 .425 .668 
Other Ethnicity -.341 .509 .711 -.426 .517 .653 -.554 .545 .575 
Class -.685 .273 .504* -.706 .279 .494* -.861 .297 .423* 
Science    .597 .266 1.816* -.134 .358 .875 
Engineer    .917 .505 2.503 -.520 .639 .595 
Humanities    -1.444 .549 .236* -.568 .686 .567 
Percent External 
Funding 

      
 

2.717 
 

.590 
 

15.132* 
Research Oriented       .467 .362 1.595 
Teaching Oriented       .382 .450 1.466 
          
-2 Log Likelihood  439.769   415.923   365.760  
Prob > chi2 =  13.487   37.333   87.496  
Pseudo R2 =  .046   .123   .275  
% Correctly 
Classified 

  
81.3 

   
81.3 

   
82.1 

 

N = 508          
*Significant at .05          
          

 

Table 10 contains the regression coefficients for “Laboratory Technician”.  Two 

variables:  Black and classification were significant through all three steps.  The effects 

of race and ethnicity were not significant for any of the activities except for work as 

laboratory technicians.  This may be due to the small number of Black students who 

major in STEM disciplines and who compete for position within labs.  As shown in the 

table, the odds of Black students working as laboratory technicians were lower than the 
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odds of White students working as laboratory technicians.  Seniors were also more likely 

to have worked in this capacity than juniors.  For disciplines, students in the sciences 

were more likely to work in labs than students in the social sciences and social science 

students were more likely to work in labs than humanities students.  While these effects 

were statistically significant in step 2, they disappear in Step 3 when faculty variables 

were added to the model. 

 

 
Table 11.  Logistic Regression Results by Activity:  Research Question     
 
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .321 .226 1.379 .340 .235 1.405 .335 .247 1.398 
Black -.498 .389 .608 -.444 .395 .642 -.411 .401 .663 
Hispanic -.068 .351 .935 -.100 .360 .905 -.072 .368 .930 
Other Ethnicity .093 .413 1.098 .091 .417 1.095 .112 .425 1.118 
Class -.857 .243 .425* -.860 .244 .423* -.913 .248 .401* 
Science    -.019 .253 .981 -.189 .332 .828 
Engineer    -.065 .504 .937 -.132 .613 .877 
Arts    .606 .384 1.832 .943 .509 2.567 
Humanities    -.525 .341 .591 -.500 .476 .606 
Percent External 
Funding 

       
.475 

 
.475 

 
1.609 

Research Oriented       .818 .334 2.265* 
Teaching Oriented       -.055 .321 .947 
          
-2 Log Likelihood  543.486   537.178   522.918  
Prob > chi2 =  18.888   25.196   39.457  
Pseudo R2 =  .055   .072   .112  
% Correctly 
Classified 

  
75.8 

   
76 

   
75.6 

 

N = 508          
*Significant at .05          
          

In Tables 11 and 12, the effects of the independent variables on the activities 

“Formulate Research Question” and “Perform Statistics” are presented.  Again, across all 

three steps of the analysis, classification had a small but significant effect on students 

formulating research questions.  As shown in Table 11, seniors were more likely to have 

had experience writing research questions than juniors.  Additionally, the odds of 

students formulating research questions increased by 2.3 points when faculty were 

research-oriented.  Seniors, once more, had a greater likelihood of performing statistics 

than juniors.  This effect remained significant through steps 1 – 3.  With regards to 

academic discipline, the final model shows that the odds of students in the social sciences 

performing statistics were 0.448 greater than students in the sciences. In step 2, students 
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in the humanities were found to be less likely than social science students to perform 

statistics, but this effect disappears when faculty variables were added.  Finally, as shown 

in Table 12, the odds of students performing statistics increased by six points with every 

one-unit increase in faculty external funding score. 

 

 
Table 12.  Logistic Regression Results by Activity:  Perform Statistics  
 
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .256 .223 1.292 .255 .234 1.290 .411 .254 1.509 
Black -.577 .387 .561 -.512 .393 .600 -.547 .411 .579 
Hispanic -.126 .348 .881 -.202 .357 .817 -.293 .374 .746 
Other Ethnicity -.152 .425 .859 -.198 .430 .821 -.257 .451 .773 
Class -.697 .233 .498* -.699 .235 .497* -.799 .246 .450* 
Science    -.175 .242 .840 -.803 .319 .448* 
Engineer    -.257 .497 .773 -1.351 .602 .259* 
Arts    -.327 .417 .721 .033 .534 1.034 
Humanities    -1.193 .375 .303* -.803 .505 .448 
Percent External 
Funding 

       
1.793 

 
.477 

 
6.007* 

Research Oriented       .508 .328 1.662 
Teaching Oriented       .279 .326 1.321 
          
-2 Log Likelihood  556.884   544.612   507.746  
Prob > chi2 =  14.448   26.721   63.587  
Pseudo R2 =  .042   .076   .174  
% Correctly 
Classified 

  
75 

   
75 

   
77.2 

 

N = 508          
*Significant at .05          
          

The relationship between classification and the following activities were 

diametrically different.  In Table 13, the odds of seniors conducting background research 

were statistically significant through all three steps of the analysis.  However, in Table 

14, classification was not significant for either juniors or seniors with regards to 

“Participated in Recital Practice”.  This may be a result of the applied nature of playing a 

musical instrument or singing, in which students of all classifications (freshman, 

sophomore, junior, senior) likely participate in recital practice from their first semester on 

campus.  For conducting background research, students in the arts and the humanities 

were more likely than social science students to carry out this type of work.  In Step 3, 

the effects of the humanities discipline disappear, but the odds of students in the arts is 

still four times greater than the odds of social science students doing background 

research.   
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Table 13.  Logistic Regression Results by Activity:  Conduct Background Research  
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender -.004 .318 .996 .049 .355 1.051 .015 .372 1.015 
Black .219 .443 1.245 .244 .474 1.276 .324 .482 1.383 
Hispanic .083 .471 1.087 .379 .513 1.461 .572 .517 1.772 
Other Ethnicity -.674 .752 .510 -.632 .782 .532 -.494 .799 .610 
Class -.751 .343 .472* -.873 .362 .418* -.895 .364 .409* 
Science    -.916 .536 .400 -1.049 .633 .350 
Engineer    .333 .728 1.395 .849 .955 2.338 
Arts    1.845 .454 6.328* 1.467 .655 4.336* 
Humanities    1.381 .384 3.980* .367 .614 1.444 
Percent External 
Funding 

       
-1.439 

 
.814 

 
.237 

Research Oriented       1.590 .650 4.905* 
Teaching Oriented       .416 .462 1.516 
          
-2 Log Likelihood  337.435   297.522   288.510  
Prob > chi2 =  6.691   46.605   55.616  
Pseudo R2 =  .027   .178   .211  
% Correctly 
Classified 

  
89.4 

   
89.4 

   
89.2 

 

N = 508          
*Significant at .05          
          

 

Interestingly, as shown in Table 14, science and humanities students were less likely than 

social science students to participate in recital practice.  In step 2 of this analysis, the 

odds of students in the arts participating in recital practice were 6.075 greater than social 

science students, but this effect disappears when faculty variables were added.  A one-

unit increase in faculty research orientation score also increased the odds of students 

conducting background research while both orientations (research-oriented and teaching-

oriented) had positive and statistically significant effects on students participating in 

recital practice.  With each one-unit increase in research and teaching orientation score, 

the odds of students participating in recital practice increased by 3.907 and 2.896, 

respectively. 
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Table 14.  Logistic Regression Results by Activity:  Participated in Recital Practice 
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .155 .346 1.168 .301 .373 1.351 .491 .399 1.635 
Black -.553 .622 .575 -.359 .646 .698 -.298 .656 .742 
Hispanic -.963 .745 .382 -.964 .768 .381 -.962 .771 .382 
Other Ethnicity .256 .564 1.292 .372 .588 1.451 .551 .607 1.734 
Class -.159 .341 .853 -.159 .357 .853 -.199 .360 .820 
Science    -.493 .449 .611 -1.285 .547 .277* 
Engineer    -.063 .815 .939 -.835 .996 .434 
Arts    1.804 .436 6.075* 1.214 .640 3.366 
Humanities    -.614 .577 .541 -1.530 .787 .216* 
Percent External 
Funding 

       
-.145 

 
.754 

 
.865 

Research Oriented       1.363 .676 3.907* 
Teaching Oriented       1.063 .545 2.896* 
          
-2 Log Likelihood  290.993   266.378   257.010  
Prob > chi2 =  3.619   28.233   37.601  
Pseudo R2 =  .016   .123   .162  
% Correctly 
Classified 

  
91.5 

   
91.5 

   
91.5 

 

N = 508          
*Significant at .05          
          

 

 
Table 15.  Logistic Regression Results by Activity:  Conducted Needs Assessment  
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .113 .277 1.120 .194 .291 1.214 .347 .307 1.415 
Black -.344 .459 .709 -.205 .470 .815 -.171 .476 .843 
Hispanic -.153 .436 .858 -.107 .450 .899 -.123 .455 .885 
Other Ethnicity -.293 .555 .746 -.274 .565 .761 -.182 .574 .834 
Class -.590 .291 .554* -.603 .296 .547* -.647 .299 .523* 
Science    -.353 .322 .703 -.933 .399 .393* 
Engineer    -.431 .677 .650 -.948 .781 .388 
Arts    1.082 .400 2.949* .755 .547 2.127 
Humanities    -.573 .424 .564 -1.081 .592 .339 
Percent External 
Funding 

       
.203 

 
.584 

 
1.225 

Research Oriented       .899 .468 2.458 
Teaching Oriented       .684 .398 1.982 
          
-2 Log Likelihood  408.882   395.609   385.400  
Prob > chi2 =  5.743   19.016   29.225  
Pseudo R2 =  .020   .066   .100  
% Correctly 
Classified 

  
85.8 

   
85.8 

   
85.8 

 

N = 508          
*Significant at .05          
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Table 16.  Logistic Regression Results by Activity:  Conducted Usability Study 
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .178 .309 1.195 .268 .319 1.307 .310 .333 1.363 
Black .064 .469 1.066 .144 .476 1.155 .125 .479 1.134 
Hispanic .053 .472 1.054 .178 .484 1.195 .120 .489 1.128 
Other Ethnicity .118 .563 1.125 .162 .569 1.176 .106 .573 1.112 
Class -.760 .342 .467* -.761 .344 .467* -.773 .346 .462* 
Science    -.243 .366 .784 -.407 .459 .666 
Engineer    -.609 .807 .544 -1.262 .967 .283 
Arts    .836 .466 2.307 1.285 .674 3.616 
Humanities    .097 .413 1.101 .625 .648 1.869 
Percent External 
Funding 

       
1.201 

 
.687 

 
3.324 

Research Oriented       -.014 .478 .986 
Teaching Oriented       -.125 .455 .883 
          
-2 Log Likelihood  342.193   337.051   332.613  
Prob > chi2 =  6.171   11.313   15.751  
Pseudo R2 =  .290   .044   .062  
% Correctly 
Classified 

  
89.2 

   
89.2 

   
89.2 

 

N = 508          
*Significant at .05          
          

 

In analyzing the activities “Conducted Needs Assessments” and “Conducted Usability 

Study” (Tables 15 and 16), classification was, again, significant through all three steps.  

Classification was also the only significant variable for the conducting usability studies.  

For conducting needs assessments, the odds of students in the social sciences were 0.393 

greater than the odds of students in the sciences of participating in such work.  In step 2, 

students in the arts were more likely than social science students to conduct needs 

assessments.  While this remained the case in Step 3 when faculty variables were added, 

the effects were no longer statistically significant. 

For the activity, “Involved in Project Management”, none of the variables relating 

to student characteristics, academic discipline, and faculty were statistically significant 

(see Table 17).  However, for “Research Proposal” (Table 18), seniors were more likely 

than juniors to have written a proposal.  This was statistically significant throughout all 

three steps.  Further, the odds of students writing a research proposal were two times 

greater when faculty were research-oriented. 
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Table 17.  Logistic Regression Results by Activity:  Involved in Project Management 
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender -.183 .301 .833 -.161 .313 .851 -.145 .326 .865 
Black -.269 .460 .764 -.174 .465 .840 -.177 .469 .838 
Hispanic -.173 .462 .841 -.150 .471 .861 -.171 .474 .843 
Other Ethnicity -.546 .625 .579 -.548 .629 .578 -.578 .634 .561 
Class -.367 .292 .693 -.377 .294 .686 -.391 .295 .676 
Science    -.436 .334 .647 -.556 .413 .573 
Engineer    -.190 .678 .827 -.444 .775 .641 
Arts    .413 .448 1.511 .791 .613 2.205 
Humanities    -.420 .408 .657 -.186 .589 .830 
Percent External 
Funding 

       
.690 

 
.602 

 
1.994 

Research Oriented       .433 .429 1.541 
Teaching Oriented       -.108 .396 .898 
          
-2 Log Likelihood  385.582   381.430   376.567  
Prob > chi2 =  3.014   7.166   12.029  
Pseudo R2 =  .011   .026   .044  
% Correctly 
Classified 

  
87.2 

   
87.2 

   
87.2 

 

N = 508          
*Significant at .05          
          

 

 
Table 18.  Logistic Regression Results by Activity:  Written a Research Proposal 
 

Variable Step 1 Step 2 Step 3 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender .351 .235 1.420 .364 .244 1.439 .386 .256 1.471 
Black -.622 .429 .537 -.590 .432 .554 -.560 .436 .571 
Hispanic -.126 .371 .882 -.133 .380 .876 -.109 .385 .897 
Other Ethnicity .110 .429 1.116 .108 .431 1.115 .148 .438 1.160 
Class -.856 .258 .425* -.854 .259 .426* -.900 .261 .407* 
Science    -.059 .266 .943 -.302 .345 .740 
Engineer    -.092 .530 .912 -.214 .637 .807 
Arts    .272 .415 1.313 .427 .537 1.532 
Humanities    -.256 .339 .774 -.359 .483 .698 
Percent External 
Funding 

       
.350 

 
.497 

 
1.419 

Research Oriented       .770 .352 2.159* 
Teaching Oriented       .096 .331 1.101 
          
-2 Log Likelihood  504.834   503.526   493.023  
Prob > chi2 =  18.192   19.501   30.004  
Pseudo R2 =  .055   .059   .089  
% Correctly 
Classified 

  
78.9 

   
78.9 

   
78.9 

 

N = 508          
*Significant at .05          
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Gains of Student Participation  

Table 19 includes the results from the regression analysis for overall gains. In the 

initial model (step 1), gender was significant for males in which the overall gains were 

0.952 lower than the overall gains for females.  The effect of gender, however, was no 

longer significant in steps 3 and 4 when academic discipline, faculty, research 

participation and activity variables were added.  When discipline variables were added in 

step 2, the gains for students in the humanities were lower than those for students in the 

social sciences.  This negative effect remained after faculty variables were added in step 

4.  Interestingly, the overall gains for students were 2.094 lower when faculty did not 

have external funding.  Faculty external funding had a negative effect when research 

participation variable was removed and the activity predictors were added as parameter 

estimates shifted from being 2.094 to 2.242 lower when faculty have external funding.   

 The regression coefficients for Communication and General Education (CGE) 

gains are presented in Table 20.  For students in the science and engineering disciplines, 

the CGE gains score was .0768 and 1.469 lower than the score for students in the social 

sciences.  In steps 3 and 4, the negative effects of science discipline on the CGE gains 

score continued.  Hispanic students consistently had higher CGE scores than their White 

counterparts.  Research participation was positively associated with CGE gains score.  

Interestingly, the CGE gains score for students was 0.856 lower when faculty members 

had funding than when faculty members did not have external funding.  This score 

increases to 1.021 in step 4 when variables were added and then decreases to 0.983 when 

activities are added.  Finally, the only activity that was statistically significant was the 

research proposal (Table 23).  Students who have written a research proposal had a CGE 

gains score 0.863 higher than students who have not written a proposal.   

The effects of the independent variables on Judgment, Quantitative, and Work 

Skills (JQWS) gains are shown in Table 21.  In the initial model, Hispanic students had a 

JQWS gains score 0.973 higher than White students.  This effect disappears in the 

subsequent steps.  In step 2, being male is negatively associated with the JQWS gains 

score.  This effect disappears in step 3 and reappears in step 4 when research participation 

is added (0.756) and when the activities are added (0.773).  The effects of academic 

discipline are evident in engineering and humanities.  The effects are reversed for the 
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following disciplines:  the JQWS gains score started at 2.44 higher than for social science 

students while the JQWS gains score was 1.10 lower.  In step 3, teaching-oriented on 

JQWS gains score continues through step 4.  Research participation continued to have 

positive effect on JQWS gains score.  External funding had a negative effect on JQWS 

gains score.  Teaching-oriented faculty had a positive effect on JQWS gains score in step 

3 and this positive association remained when the research variable was added and again 

when the individual activities were added in step 4.  None of the activity variables were 

found to be statistically significant with regards to JQWS gains. 

GPA was also examined as a gain for this study (Table 22).  In step 1, the GPAs 

for Black students were 0.398 lower than White students.  This remained the case in step 

2 when academic discipline, faculty, research participation and activity variables were 

added.  The parameter estimate for GPA for Black students decreased to 0.308 in the 

final model.  For academic disciplinary variables, students in the engineering and arts 

categories were found to be statistically significant.  The grade point averages for 

engineering students were 0.465 lower than students in the social sciences in step 2.  

Conversely, the GPA for students in the arts was predicted to be 0.490 higher than the 

predicted GPA of social science students.  These patterns continued for both disciplines 

through steps 3 and 4 when the remaining variables were added to the models.  When 

faculty variables were added in step 3, the effect on GPAs for humanities students were 

0.333 higher for humanities students than for social science students.  This effect 

remained in the final model. 

With regards to faculty variables, the GPA for students was 0.356 higher when 

faculty have external funding than when faculty do not have funding.  It is possible that 

higher student GPAs was a function of faculty selection. That is, faculty hire students 

who already have higher GPAs. This effect on GPA, however, disappears in the 

subsequent steps.  Faculty who were teaching-oriented had a negative effect on GPA 

through steps 3 and 4 while research-oriented faculty had neither a positive or negative 

effect on GPA.   

Students who participated in research activities had GPAs 0.284 higher than 

students who have not participated in research.  As shown in Table 24, when the general 

research participation variable was removed and individual activities were added, the 
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following activities had positive effects on student grade point averages:  working as 

laboratory technician, formulating research questions, and conducting needs assessments.  

The GPA for students who performed statistics was 0.551 lower than students who had 

not participated in this particular activity. 

In examining post-baccalaureate plans as a gain, none of the student 

characteristics were found to be statistically significant (Table 23).  When academic 

disciplinary variables were added in step 2, the humanities and science categories were 

found to be statistically significant.  The odds of humanities students having post-

baccalaureate plans were 0.808 lower than the odds of social science students.  For 

science students, the odds of having post-baccalaureate plans were 3.439 higher than the 

odds of social science students having the same type of plans.  The odds increase to 4.116 

in the final model when faculty, research participation, and activity variables were added.   

Teaching orientation was the only faculty variable that had a negative effect on student 

post-baccalaureate plans.  Student participation in research had a positive effect on post-

baccalaureate plans—the odds of students having such plans were 2.766 higher when 

they have participated in research than when they have not participated in research.  None 

of the activity types had statistically significant effects on student post-baccalaureate 

plans. 
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Table 19.  Summary of Regression Analysis for Variables Predicting Overall Gains  
 

Variable B SE B β 
Model 1a    

Gender -.828 -.084 -1.860 
African American -.212 -.015 -.322 
Hispanic 1.292 .086 1.918 
Other Races -.252 -.014 -.313 
Year in College .188 .020 .447 

    
Model 2b    

Gender -.952 -.096 -2.056* 
African American -.163 -.011 -.246 
Hispanic 1.170 .078 1.713 
Other Races -.284 -.016 -.353 
Year in College .178 .019 .423 
Science -.242 -.025 -.499 
Engineering .976 .048 .999 
Arts .779 .045 .968 
Humanities -.579 -.048 -.990 

    
Model 3c    

Gender -.803 -.081 -1.689 
African American -.084 -.006 -.126 
Hispanic 1.241 .083 1.816 
Other Races -.019 -.001 -.024 
Year in College .142 .015 .337 
Science -.719 -.073 -1.159 
Engineering 1.708 .084 1.414 
Arts -.429 -.025 -.436 
Humanities -1.944 -.162 -2.334* 
Percent Funding -1.671 -.134 -1.881 
Research Oriented .677 .065 1.139 
Teaching Oriented 1.026 .117 1.828 
    

Model 4d    
Gender -.880 -.089 -1.864 
African American -.001 .000 -.001 
Hispanic 1.276 .085 1.884 
Other Races .099 .006 .123 
Year in College .427 .045 .999 
Science -.544 -.056 -.882 
Engineering 2.048 .101 1.704 
Arts -.693 -.040 -.708* 
Humanities -1.932 -.161 -2.341* 
Percent Funding -2.094 -.168 -2.349 
Research Oriented .523 .050 .885 
Teaching Oriented 1.035 .118 1.861 
Research Participation 1.377 .145 3.101* 
N = 508; *Significant at 0.05 level 
a Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American; R2 = .014 
b
Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, Arts, 

Engineering, Humanities;  R2 = .022 
c  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding; R2 = .033 
d  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding, Research 
Participation; R2 = .051 
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Table 20.  Summary of Regression Analysis for Variables Predicting Communication and 
Broad Education Gains (CGE)   
 

Variable B SE B β 
Model 1a    
Gender -.306 -.069 -1.521 
African American -.202 -.031 -.679 
Hispanic .319 .047 1.047 
Other Races .037 .005 .102 
Year in College .091 .021 .478 

    
Model 2b    

Gender -.088 -.020 -.435 
African American -.108 -.016 -.373 
Hispanic .576 .085 1.925 
Other Races .133 .016 .377 
Year in College .089 .021 .483 
Science -.768 -.174 -3.610* 
Engineering -1.469 -.161 -3.434* 
Arts .108 .014 .305 
Humanities .531 .098 2.072 

    
Model 3c    

Gender -.094 -.021 -.452 
African American -.085 -.013 -.293 
Hispanic .618 .092 2.065* 
Other Races .218 .027 .614 
Year in College .083 .019 .448 
Science -.734 -.166 -2.702* 
Engineering -.879 -.096 -1.661 
Arts -.169 -.022 -.392 
Humanities .084 .016 .231 
Percent Funding -.856 -.152 -2.198* 
Research Oriented .310 .066 1.189 
Teaching Oriented .135 .034 .549 
    

Model 4d    
Gender -.124 -.028 -.599 
African American -.053 -.008 -.182 
Hispanic .632 .094 2.124* 
Other Races .265 .033 .748 
Year in College .194 .046 1.033 
Science -.666 -.151 -2.457* 
Engineering -.747 -.082 -1.414 
Arts -.272 -.035 -.633 
Humanities .089 .016 .245 
Percent Funding -1.021 -.181 -2.607* 
Research Oriented .250 .053 .962 
Teaching Oriented .139 .035 .568 
Research Participation .538 .125 2.756* 
N = 508; *Significant at 0.05 level 
a Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American; R2 = .008 
b
  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 

Arts, Engineering, Humanities; R2 = .076 
c  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding; R2 = .085 
d  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding, Research 
Participation; R2 = .099 
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Table 21.  Summary of Regression Analysis for Variables Predicting Judgment, Quantitative 
and Work Skills Gains (JQWS) 
 

Variable B SE B β 
Model 1a    

Gender -.522 -.076 -1.702 
African American -.010 -.001 -.022 
Hispanic .973 .094 2.098* 
Other Races -.289 -.023 -.522 
Year in College .097 .015 .335 

    
Model 2b    

Gender -.863 -.126 -2.785* 
African American -.055 -.005 -.123 
Hispanic .594 .058 1.298 
Other Races -.417 -.034 -.773 
Year in College .089 .014 .315 
Science .526 .078 1.616 
Engineering 2.444 .175 3.737* 
Arts .671 .056 1.245 
Humanities -1.110 -.134 -2.832 

    
Model 3c    

Gender -.709 -.104 -2.227* 
African American .001 .000 .003 
Hispanic .623 .060 1.361 
Other Races -.238 -.019 -.437 
Year in College .059 .009 .210 
Science .015 .002 .037 
Engineering 2.588 .186 3.201* 
Arts -.260 -.022 -.395 
Humanities -2.028 -.246 -3.638* 
Percent Funding -.815 -.095 -1.371 
Research Oriented .367 .051 .923 
Teaching Oriented .891 .147 2.372* 
    

Model 4d    
Gender -.756 -.111 -2.387* 
African American .052 .005 .118 
Hispanic .644 .062 1.418 
Other Races -.166 -.013 -.307 
Year in College .233 .036 .813 
Science .122 .018 .295 
Engineering 2.795 .201 3.467* 
Arts -.421 -.035 -.641 
Humanities -2.021 -.245 -3.651* 
Percent Funding -1.073 -.125 -1.795 
Research Oriented .274 .038 .690 
Teaching Oriented .897 .148 2.404* 
Research Participation .840 .128 2.819* 
N = 508; *Significant at 0.05 level 
a Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American; R2 = .015 
b
  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 

Arts, Engineering, Humanities; R2 = .075 
c  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding; R2 = .086 
d  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding, Research 
Participation; R2 = .101 
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Table 22.  Summary of Regression Analysis for Variables Predicting GPA 
 

Variable B SE B β 
Model 1a    

Gender -.102 -.051 -1.147 
African American -.398 -.135 -3.018* 
Hispanic .090 .030 .664 
Other Races .181 .050 1.120 
Year in College -.054 -.029 -.645 

    
Model 2b    

Gender -.024 -.012 -.266 
African American -.352 -.120 -2.686* 
Hispanic .149 .049 1.100 
Other Races .215 .059 1.348 
Year in College -.047 -.025 -.568 
Science .037 .019 .386 
Engineering -.465 -.114 -2.406* 
Arts .490 .141 3.081* 
Humanities .020 .008 .176 

    
Model 3c    

Gender -.060 -.030 -.640 
African American -.372 -.126 -2.842* 
Hispanic .132 .044 .980 
Other Races .154 .043 .960 
Year in College -.038 -.020 -.454 
Science .158 .080 1.288 
Engineering -.622 -.152 -2.606* 
Arts .762 .219 3.924* 
Humanities .333 .138 2.026* 
Percent Funding .356 .141 2.030* 
Research Oriented -.177 -.084 -1.511 
Teaching Oriented -.242 -.136 -2.182* 
    

Model 4d    
Gender -.076 -.038 -.815 
African American -.355 -.120 -2.734* 
Hispanic .140 .046 1.043 
Other Races .178 .049 1.122 
Year in College .021 .011 .249 
Science .194 .098 1.590 
Engineering -.552 -.135 -2.324* 
Arts .708 .204 3.665* 
Humanities .336 .139 2.059* 
Percent Funding .269 .107 1.530 
Research Oriented -.209 -.099 -1.792 
Teaching Oriented -.240 -.135 -2.185* 
Research Participation .284 .148 3.241* 
N = 508; *Significant at 0.05 level 
a Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American; R2 = .026 
b
  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 

Arts, Engineering, Humanities; R2 = .059 
c  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding; R2 = .072 
d  Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, 
Arts, Engineering, Humanities, Research Oriented, Teaching Oriented, Percent Funding, Research 
Participation; R2 = .091 



 
Table 23.  Logistic Regression Results Predicting Post-baccalaureate Plans  
 

Variable Step 1 Step 2 Step 3 Step 4 

 B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) B SE B Exp(B) 
Gender             

             
        

           
           

         
        

             
        

       

       

         

          

              
            

.319 .365 1.376 .365 .394 1.440 .264 .408 1.302 .230 .418 1.259
Black .640 .621 1.897 .724 .633 2.062 .610 .636 1.840 .634 .639 1.885
Hispanic .204 .552 1.227 .112 .568 1.119 -.005 .573 .995 -.090 .585 .914
Other Ethnicity .162 .631 1.175

 
.142 .643 1.153

 
-.099 .655 .905 .059 .669 1.061

Class -.061 .324
 

.941
 

-.011 .331 .989 .025 .334 1.025 .208 .345 1.231
Science  .846 .489 2.331 1.235 .557 3.439* 1.415 .572 4.116*
Engineer    -.540 .710 .583 -.941 .875 .390 -.707 .891 .493
Arts -.167 .589 .846 .717 .700 2.048 .777 .755 2.174
Humanities    -.808

 
 .384 .446*

 
.148 .573 1.159 .241 .613 1.272

Percent External Funding    1.221 .761 3.392 1.050 .820 2.857
Research Oriented       -.335 .466 .715 -.543 .508 .581 
Teaching Oriented      -.794 .411 .452* -.897 .427 .408*
Research Participation          1.017 .423 2.766* 
Literature Review          1.586 .880 4.884 
Lab Technician          .225 .815 1.252 
Research Question          .237 .934 1.267 
Perform Statistics          .611 .866 1.842 
Background Research          .323 .866 1.381 
Recital Practice          -.603 .856 .547 
Needs Assessment          .392 .944 1.480 
Usability Study          .651 .979 1.918 
Project Management          -1.179 .792 .308 
Research Proposal 
 

         -.538 
 

.902 
 

.584 
 

-2 Log Likelihood  301.949   289.218   284.266   271.881  
Prob > chi2 =  2.086   14.816   19.769   32.153  
Pseudo R2 =  .009   .064   .085   .136  
% Correctly Classified  91.1 91.1 91.1 91.1 
N = 508             
*Significant at .05
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Table 24.  Summary of Regression Analyses of Variables (Activity Type) Predicting Outcomes  
 

Variable       Gains CGE Gains JQWS Gains GPA

 B SE B  β        B SE B  β B SE B  β B SE B β 

Gender      -.923 -.093 -1.936 -.150 -.034 -.721 -.773 -.113 -2.419* -.057 -.028 -.623
African 
American 

.112            

            
        

            
             

 
             

            

            

            

            

            

            

            

            

            

        

            

            

 

.008 .169 .010 .002 .035 .102 .010 .229 -.308 -.105 -2.423*

Hispanic 1.284 .086 1.880 .644 .095 2.157* .640 .062 1.399 .119 .039 .911
Other Races .050 .003 .062 .210 .026 .590 -.160 -.013 -.292 .194 .054 1.245
Year in College 

 
.456 .048 1.064 .206 .048 1.101 .249 .038 .869 .049 .026 .594 

Science -.586 -.060 -.933 -.701 -.159 -2.551* .115 .017 .273 .101 .051 .840
Engineering

 
2.028 .100 1.657 -.857 -.094 -1.601

 
2.885 .207 3.517*

 
-.709 -.174

 
-3.028*

Arts -.390 -.023 -.387 -.187 -.024 -.425 -.202 -.017 -.300 .752 .216 3.906*
Humanities -1.860 -.155 -2.200* .127 .024 .344 -1.987 -.241 -3.508* .331 .137 2.048*
Percent 
Funding 

-2.242 -.179 -2.410* -.983 -.175 -2.416* -1.259 -.146 -2.020* .285 .113 1.602

Research 
Oriented 

.462 .044 .769 .179 .038 .683 .283 .039 .702 -.280 -.132 -2.437*

Teaching 
Oriented 

.988 .112 1.756 .104 .026 .424 .883 .146 2.344* -.230 -.129 -2.136*

Literature 
Review 

.428 .039 .552 .280 .056 .825 .149 .020 .286 .245 .110 1.649

Laboratory 
Technician 

.501 .042 .658 .260 .048 .780 .241 .029 .473 .567 .235 3.897*

Research 
Question 

-.250 -.024 -.278 -.202 -.042 -.515 -.048 -.007 -.080 .486 .227 2.834*

Perform 
Statistics 

.788 .075 .986 .046 .010 .133 .742 .103 1.385 -.551 -.261 -3.601*

Background 
Research 

-.068 -.005 -.079 .039 .006 .103 -.107 -.011 -.185 .043 .014 .261

Recital Practice -.225 -.014 -.242 .298 .041 .733 -.523 -.047 -.840 -.339 -.103 -1.908 
Needs 
Assessment 

-.250 -.019 -.287 -.244 -.042 -.640 -.006 -.001 -.010 .352 .134 2.117*

Usability Study .499 .034 .584 -.043 -.006 -.114 .542 .054 .947 -.111 -.038 -.677
Project 
Management 

-.363 -.027 -.464 -.431 -.070 -1.259 .068 .007 .129 -.261 -.095 -1.744

Research 
Proposal 

1.152 .104 1.325 .863 .172 2.268* .290 .038 .497 -.062 -.028 -.373

 
R2= .064   R2= .119   R2= .114   R2= .158  

N = 508; *Significant at 0.05 level. 
Predictors: (Constant), Year in College, Other Races, Hispanic, Gender, African American, Science, Arts, Engineering, Humanities, Research Oriented, Teaching 
Oriented, Percent Funding, Project Management, Recital Practice, Usability Study, Research Proposal, Background Research, Laboratory Technician, Needs 
Assessment, Literature Review, Perform Statistics, Research Question 



Discussion 

 The results from this study identified predictors that were positively associated 

with student engagement in undergraduate research and creative activities.  For students, 

being a senior was positively linked with a greater likelihood of participating in some 

type of hands-on work.  Classification was also consistently significant across activity 

types.  Interestingly, classification was not significant in any of the outcomes examined 

in this study.  That is, seniors did not report making significant gains over juniors.  While 

gender was not a significant predictor with regards to research participation, female 

students reported greater gains in Judgment, Quantitative, and Work Skills (JQWS) gains 

score in step 4.  One possible reason could be that some female students benefit more 

from hands-on learning for certain educational objectives such as math and science.  

Similarly, race and ethnicity were not significant factors in predicting research 

participation.  The effects of race and ethnicity, however, were evident in some activities 

and gains.  White students were more likely to work as laboratory technicians than Black 

students.  Further, Black students had lower GPAs than their White peers. These 

disparities may be due to fewer Black students majoring in STEM fields and 

undergraduate positions in laboratories already being competitive enough.  Also, the 

differences between White and Black students could be a function of some students 

beginning college at different levels.  For gains, Hispanic students consistently had a 

higher Communications and General Education (CGE) gains score than White students.  

Hands-on activities may have provided concrete lessons that helped these students 

improve writing and speaking skills while also encouraging them to broaden their 

education knowledge base. 

 When disciplinary categories were added to the analyses, the effect of academic 

discipline yielded some interesting results.  Students in the social sciences were more 

likely to participate in research than engineering and science students.  They were also 

more likely to complete literature reviews, perform statistics, recital practice, and needs 

assessments.  Art students were also more likely than social science students to 

participate in research and creative activities.  This may be due to the applied nature of 

art and creative activity.  The types of activities in which students participated could be a 

result of the academic discipline itself.  For example, students in the social sciences 
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probably use statistical analyses more often than students in engineering or science.  

Students who participate in faculty research may also be more likely to be exposed to the 

research conventions and methods of the discipline.   

 With regards to the faculty variables (percent funding, research oriented, teaching 

oriented), the effect on research participation varied.  For every one-unit increase in 

faculty external funding score, the odds of students participating in undergraduate 

research increased by four points.  Similarly, external funding had a positive effect on 

students working as laboratory technicians and performing statistics.  This may be due to 

the ability to hire more help with additional funds.  With external money used to hire 

student assistants, perhaps the importance of accuracy in the work they are carrying out 

becomes critical, prompting faculty to ensure students are adequately trained, either by 

graduate students or by the faculty member himself.  

 The “orientation” or preference of a faculty member (i.e., research or teaching) 

had various effects on research participation, activities, and outcomes.  As faculty 

research-orientation score increased, so did the odds of student participation in research 

or creative activities.  A higher research-oriented score was also positively associated 

with students conducting literature reviews, formulating research questions, performing 

background research, participating in recital practice and writing research proposals.  

Interestingly, the only activity for which teaching-oriented faculty was significant was 

recital practice.  This may be, again, due to the applied nature of the discipline.  

Additionally, it is assumed that students in the music fields already have considerable 

training, so a faculty member’s research or teaching orientation may not make a 

difference in student participation in hands-on activities for this particular discipline. 

 Faculty orientation was not significant for overall gains or for Communication 

and General Education gains.  Teaching orientation had positive effects for Judgment, 

Quantitative, and Work Skills gains.  Also, research faculty may have a reduced teaching 

load with regards to teaching undergraduate classes.  The GPA for students is lower when 

faculty teaching orientation score increased by one unit while faculty research orientation 

score had no effect on GPA.  This underscores the argument that faculty research may not 

be detrimental to GPA or to undergraduate education (Clark, 1997).  Teaching-oriented 

faculty had similar negative effects on post-baccalaureate aspirations, with the odds of 
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students with post-baccalaureate plans decreased with every unit increase in faculty 

teaching-orientation.  These results are consistent with those of Volkwein and Carbone 

(1994) in which students reported fewer gains when faculty were solely teaching-

oriented.  These results also contradict criticisms that faculty research is detrimental to 

undergraduate education.   

 For overall gains, none of the activities under investigation were found to be 

statistically significant.  For CGE gains, which represented gains in writing, speaking and 

general education areas, students who completed research proposals were predicted to 

have a CGE gains score higher than students who have not written proposals.  JQWS 

score was not associated with any activity predictor.  GPA gains are positively associated 

with working as a laboratory technician, formulating research question, and conducting a 

needs assessment.  The only predictor that had a negative effect on GPA was performing 

statistics.  None of the activity predictors were significant with regards to influencing 

post-baccalaureate plans. 

Summary 

 This study sought to determine the effects of faculty research or teacher 

orientation as well as external research funding on student participation in research and 

creative activities.  The effects of these faculty variables on the types of activities were 

also examined. Faculty members who were research oriented and had external funding 

had positive effects on student participation.  Additionally, significant differences were 

found in an analysis of student characteristics and participation in research activities, the 

types of activities in which students participated and with certain disciplines.  With 

regards to gains, teaching oriented faculty had negative effects on post-baccalaureate 

plans and GPA while having a small positive effect on student gains in judgment, 

quantitative, and work skills.  The results also revealed the differential effects of 

research-oriented faculty and certain activities on the gains examined in this study.    
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CHAPTER 5:  CONCLUSIONS AND IMPLICATIONS 

 Conclusions based on the findings of this study are discussed in this chapter.  The 

results that emerged provide conclusions about the effect of student and faculty 

characteristics on participation patterns in undergraduate research and creative activities.  

Participation patterns based on disciplinary categories were also examined.   This study 

was undertaken to investigate the notion that faculty members, according to critics, are 

overly preoccupied in their own research and career agendas to be concerned with 

undergraduate education.  Further, critics charge that as a result, undergraduates are 

shortchanged in their educational experiences, purportedly evidenced by the lack of 

thinking, writing, and speaking skills of recent college graduates.  Despite the 

longstanding opinion that faculty members at research universities are less concerned 

with undergraduate education, the results of this study call such criticisms into question.  

The implications for policy and educational practice as well as suggestions for future 

research are discussed in the following sections. 

Conclusions 

  The results from this study provide a variety of conclusions.  First, the effects of 

classification (seniors versus juniors) are evident in the increased likelihood of overall 

participation of seniors and the types of activities in which they participated.  Next, 

disciplinary categories offered insight into participation patterns and their effects on 

educational gains.  Generally, social science students appeared to be more likely to 

participate in research and creative activities.  This may be partially due to the wide range 

of majors that were classified under the social science category, thus allowing students to 

participate in a wider range of activities than biology students who work in laboratories 

or art students who work in studios, for example.   

The results of this study also suggest that the nature of the disciplines or certain 

activities may define the types of gains that students experience.  For example, students 

who had written research proposals were predicted to experience more gains in the areas 

of writing and speaking and acquiring a broad general education.  On the other hand, 

engineering students, who are probably accustomed to heavy mathematics and science 

courses and working collaboratively with their professors and peers, were predicted to 
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experience more gains in the areas of judgment, quantitative, critical and analytical 

thinking, working in groups and computing technology. 

Faculty orientation (teaching or research) had various effects on student 

participation in research and creative activities.  While teaching-oriented faculty had 

negative effects on GPA and post-baccalaureate plans, research-oriented faculty 

positively influenced student participation in research and in some research and creative 

activities.  Faculty with external funding also had mixed results.  It had positive effects 

on student participation in research activities, perhaps due to the ability of faculty to hire 

students as needed.  While external funding was positively associated with student work 

in research, it also had negative effects on overall gains and judgment, quantitative, and 

work skills gains. Additionally, the results from this study show that students in different 

disciplines experience disparate benefits from participating in (or from participating at 

all) research activities at the undergraduate level.   

Despite the general education requirements that many degree programs require, 

the limited evidence in this study suggests that some students are still deficient in some 

key areas.   This may be the result of the overspecialization or even lack of structure in 

curriculum in some cases.  For example, science students had lower scores in 

Communication and General Education gains while humanities students had lower scores 

in judgment, quantitative and work skills gains.  Perhaps multi-disciplinary or cross-

disciplinary research and creative activities would help fill the gaps and provide 

educational balance for students who are no longer exposed to certain educational areas 

as they progress through their academic careers.       

These results and those of others (e.g., Russell, 2006; Seymour et. al., 2004; 

Kardash, 2000) show that activities such as these are frequently composed of students 

who are:  high-achievers, nearing graduation, or have aspirations for a higher degree.  

This may also be consistent with the results of studies by Kuh, Hu, and Vesper (2000) 

and Hu and Kuh (2002) that describe student typologies, the activities in which they are 

involved, as well as characterization of students who are likely to be disengaged.  Hu and 

Kuh’s 2002 study found that students’ peers have an influential effect on their 

perceptions of their school’s environment, which also affects student engagement in 

certain activities.  With this in mind, colleges and universities may wish to evaluate the 
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characteristics of their undergraduate population to obtain a sense of student typologies 

that dominate and attempt to gauge the proportion of undergraduates engaged in research 

and creative activities based on student typology.  For example, would the prevailing 

student typology at a school like the Massachusetts Institute of Technology (MIT) look 

markedly different from that of a large public research university and would the 

proportion of participation in undergraduate research work be different as a result? Such 

an assessment could be especially helpful in determining whether or not students would 

capitalize on undergraduate research activities or if they and their peers might benefit 

from another type of learning experience.  

Implications for Policy and Educational Practice 

 An important issue to many constituents is the improvement of higher education, 

specifically in the quality of undergraduate education.  This seems to be especially true of 

research universities, which were the primary targets of the Boyer Commission’s original 

critical report in 1997.  Research universities are replete with researchers, scholars and 

artists who are outnumbered by the students at their densely populated campuses.  The 

results from this study suggest that research participation consistently had positive effects 

on gains.  Currently, many public colleges and universities are pressured to do more with 

less and to graduate students quickly.  This current climate does not appear to be 

conducive to improving the existing state of undergraduate education.   To improve the 

undergraduate education, public policy with an emphasis on providing resources to 

higher education institutions to assist in building a quality education is important.  A shift 

away from graduation rates or time to degree may be useful in supporting the 

administration of education that imparts the skills that so many college graduates are 

purportedly missing.  An investment towards supporting undergraduate research and 

creative activities could yield improvements in the quality of skills with which college 

graduates depart their institutions. 

 Institutions can also work towards improving the quality of undergraduate 

education by cultivating a culture of inquiry and creativity.  This could be through 

providing seminars, information sessions, and incentives (in the forms of grants or 

scholarships) that serve to “demystify” research and scholarship in a way that stimulates 

interest and that encourages participation.  Advocates of improving undergraduate 

 79



  

education through research activities may wish to incorporate inquiry-based learning 

opportunities in the classroom to reach students who are first-generation or who are from 

underrepresented groups and might benefit from concrete work but who normally be 

reticent about seeking out such opportunities.  From an educational practice standpoint, 

because the benefits of undergraduate research have been widely documented (e.g., 

Seymour et. al., 2004; Nagda et. al., 1998; Ishiyama, 2002), practitioners and 

administrators should consider introducing underclassmen to open-ended problem 

solving early on.  This may be one way, as suggested by Hu and Kuh (2002), for 

institutions to help students understand the value of such activities not only to their 

education, but also for their long-term plans.  Furthermore, an early introduction to 

research and creative activities could help pique the interest of students in scholarly 

work—students who might not otherwise think about engaging in research. 

Although a strong movement is being made to provide research experiences to 

undergraduates, the results of this study suggest that some faculty characteristics 

influence student participation in research activities.  With regards to faculty variables, 

research orientation was a statistically significant predictor of student engagement in 

research and creative activities.  These findings are consistent with the results of other 

studies exploring the effects of faculty research on a number of outcomes, such as 

instructional effectiveness, undergraduate graduation rates, and student satisfaction (e.g., 

Feldman, 1987; Volkwein and Carbone, 1994; Noser et. al., 1996; Terenzini, 1999; Kim 

et. al., 2003).  In these studies, faculty research and scholarly orientation did not diminish 

effectiveness as teacher nor were the other aforementioned outcomes relating to students 

negatively impacted.  Accordingly, the results of this study showed that research 

orientation did not serve as a barrier to students partaking in hands-on activities. 

 Interestingly, the results of this study seem to counter critics’ assertion that 

faculty should be focusing on teaching to improve the state of undergraduate education.  

Here, the stronger the teacher orientation, the lower the predicted GPA was and the lower 

the odds of student post-baccalaureate plans.  Also, since faculty characteristics can 

influence student engagement, departments and institutions may wish to determine their 

priorities and goals for undergraduate education and review their hiring practices 

accordingly.  Considering that faculty research orientation does not have a negative effect 
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on student participation in research (which subsequently had positive effects on 

communication gains, judgment and quantitative gains, GPA, and post-baccalaureate 

plans), policy makers responsible for helping improve the quality of higher education 

should take into consideration that there are other methods besides routine lectures that 

are effectively educate students. Accordingly, faculty members who engage 

undergraduates in research and creative activities should be fairly evaluated or rewarded, 

considering the time-intensive nature of undergraduate research and creative activities.   

Suggestions for Future Research 

The extent of participation in undergraduate research activities at an institution 

may be more of a function of faculty and student characteristics, as well as institutional 

priorities.  It appears that student engagement in research and creative activities is a result 

of students who see the value in such work and faculty are willing to be more who 

willing to be more flexible in the ways they help students learn.  Further, engagement in 

undergraduate research and creative activities is not hindered by faculty research 

orientation. 

Undergraduate research activities are but one way to enhance the quality of 

education, as it currently exists.  Improving undergraduate education may not be a task 

that can be completed single-handedly by nor should be the sole responsibility of those in 

higher education.  Since colleges and universities play a role in the later stages of the 

education continuum, future studies can investigate whether integrating research 

experiences into the K-12 curriculum improves students’ overall academic preparation 

and subsequently student success (e.g., Hu and Kuh, 2000).  Further longitudinal studies 

are needed to further determine what gains undergraduate research and creative activities 

provide against other types of activities that student engage in and how college graduates’ 

skills are improved.  An inventory of activities in which undergraduates participate 

should be assembled and evaluated by educators for their learning objectives or whether 

outcomes vary by institution type.  Another fruitful avenue of future research could be an 

exploration of specific characteristics of faculty members who have successfully engaged 

students in research and creative activities across disciplines.  Such a study should be 

considered being conducted using qualitative methods in order to assemble a clearer 
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picture of the philosophies and goals these individuals hold regarding their role in such 

activities. 

Summary 

By identifying the impact of the variables selected for the current study, a better 

understanding was formed about how participation in active learning opportunities are 

affected by institutional decisions regarding personnel and students.  The results of this 

study can help inform other institutions in understanding how faculty and student 

characteristics impact undergraduate research and determine whether or not such 

activities are appropriate for the student population and the expectations for faculty work.    

In sum, determining how undergraduate research activities can be effectively 

incorporated and understanding the factors that influence participation in such work is a 

step towards improving the quality of the undergraduate educational experience at any 

given institution. 
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APPENDIX A:  HUMAN SUBJECTS COMMITTEE APPROVAL 
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APPENDIX B:  DRAFTS OF INFORMED CONSENT  

Florida State University 
Faculty Letter of Informed Consent 

 

Dear FSU Faculty Member, 

I am a graduate student und ping Hu in the 
onal Leadership and Policy Studies at Florida State University.  I 
dy on faculty research and teaching preferences, goals for 

t FSU. 

t 

t to participate or to withdraw from the study at any time, 
 

 

 or at kscheuch@mailer.fsu.edu

er the direction of Professor Shou
Department Educati
am conducting a stu
undergraduate education, and undergraduate research and creative activities a

I am requesting your participation, which will involve completing an online survey tha
takes approximately 10-15 minutes to complete.  Your participation in this study is 
voluntary. If you choose no
there is no penalty. The results of the research study may be published, but your name
will not be known since this survey is completed anonymously.   

The information from this survey will assist me by providing insight into faculty 
perspective on undergraduate research and creative activities.  The data will help 
determine what factors affect both faculty and student participation in such work. 
Further, this information will allow me to make recommendations for improvement in 
higher education policy and practice.  The results of this study may be useful to you as 
a professor; I will be glad to provide a report to you summarizing the results of this 
study upon request. 

All data collected from this study will be stored on my personal password-protected 
laptop computer.  The data will be destroyed five (5) years following completion of the
project.  

If you have any questions concerning the research study, please contact me at (850) 
644-4714 .   Dr. Shouping Hu may be reached at (850) 
644-6721 or at shu@coe.fsu.edu. 

If you have any questions about your rights as a participant, please contact the Florida 
State University Institutional Review Board (IRB) at (850) 644-7900 or 

 

jth5898@fsu.edu. 

Completion of this survey will be considered your consent to participate. Thank you 
for your time and assistance. 

Sincerely, 

Kathyrine Scheuch
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Florida State University 

Student Letter of Informed Consent 

tudent, 

ent under the direction of Professor Shouping Hu in the 
Department Educational Leadership and Policy Studies at Florida State University.  I 
am conducting a research study on undergraduate activities and their contributions to 
student education at FSU. 

I am requesting your participation, which involves completing an online survey that 
takes approximately 10-15 minutes to complete.  Your participation in this study is 
voluntary. If you choose not to participate or to withdraw from the study at any time, 
there will be no penalty; it will not affect your status as a student at FSU. The results of 
the research study may be published, but your name will not be used. Your FSU email 
address is requested so that we can track who has responded and who has not.  The 
information you provide in terms of race, ethnicity, gender, and GPA will be reported 
in a comprehensive report and will not be linked to your identity. All information will 
be kept in the strictest confidence to the extent allowed by law so that your identity is 
protected.  Your survey results will not be linked to your identity.    

Although there will not be any direct benefits to you for completing this survey, the 
information provided will assist me in determining the value various student activities 
add to the undergraduate educational experience at FSU.  Further, this information will 
allow me to make recommendations for improvement in higher education policy and 
practice. 

All data collected from this study will be stored on my personal password-protected 
laptop computer.  The data will be destroyed five (5) years following completion of the 
project.  

If you have any questions concerning the research study, please contact me at (850) 
644-4714 or at kscheuch@mailer.fsu.edu

Dear FSU S

I am a graduate stud

.   Dr. Shouping Hu may be reached at (850) 
644-6721 or at shu@coe.fsu.edu.   

If you have any questions about your rights as a participant, please contact the Florida 
State University Institutional Review Board (IRB) at (850) 644-7900 or 
jth5898@fsu.edu. 

Completion of this survey will be considered your consent to participate. Thank you 
for your time and assistance. 

Sincerely, 

Kathyrine Scheuch
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APPENDIX C:  SURVEY PERMISSIONS  
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From: TTang [mailto:ttang@mtsu.edu] 
Sent: Mon 8/21/2006 1:23 PM 
To: Scheuch, Kathy 
Subject: Re: Survey Items? 
 
Great, Kathyrine.  Please keep me posted. TT 
 
----- Original Message ----- 
From: "Scheuch, Kathy" <KScheuch@admin.fsu.edu> 
To: "TTang" <ttang@mtsu.edu> 
Cc: <shu@mail.coe.fsu.edu> 
Sent: Monday, August 21, 2006 12:13 PM 
Subject: RE: Survey Items? 
 
 
Dear Dr. Tang, 
 
Thank you so much for your prompt response.  I will be glad to provide my 
research findings to you once my project is completed.  Also, thank you for 
your feedback.  I am very interested to see how faculty research orientation 
affects undergraduate research participation here at FSU and how it varies 
by discipline. 
 
Again, I will be sure to stay in touch with you about the findings of my 
work. 
 
Regards, 
Kathyrine 
 
________________________________ 
 
From: TTang [mailto:ttang@mtsu.edu] 
Sent: Mon 8/21/2006 10:39 AM 
To: kscheuch@mailer.fsu.edu 
Cc: shu@mail.coe.fsu.edu 
Subject: Re: Survey Items? 
 
 
 
Dear Kathyrine and Dr. Hu, 
 
    Thanks for your interests in my research.  You will have my permission 
to use the survey questionnaire in your research.  I will be very interested 
in your research findings. Please send me a copy of your final paper (e.g., 
for publication) when it is ready. Thanks. 
 
    I would speculate that a research-oriented professor may attract 
research-oriented students who are interested in conducting high quality 
research. Professors' reputation in research, or research productivity, 
travels fast and wide. Professors with high research productivity may help 
students get things published. You may check some models and research 
regarding faculty and students' performance and publication, gender 
differences, etc.  I trust that you are aware of these studies and I have 
not worked in that area for some time (e.g., JAP,1989, 74 (4), 636-649, 
American Psychologist, etc.). 
 
    Good luck with your research.  Should you have any questions, please 
feel free to contact me.  Thanks. 
 
    With best regards, 
 
    Tom 
 
Thomas Li-Ping Tang, Ph.D.     
Professor of Management 
PO Box 516 
Department of Management and Marketing 
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Jennings A. Jones College of Business 
Middle Tennessee State University 
Murfreesboro, TN 37132 
USA 
Tel:    (615) 898-2005 
Fax:   (615) 898-5308 
e-mail: ttang@mtsu.edu 
 
----- Original Message ----- 
From: <kscheuch@mailer.fsu.edu> 
To: <ttang@mtsu.edu> 
Cc: <shu@mail.coe.fsu.edu> 
Sent: Monday, August 21, 2006 7:16 AM 
Subject: Survey Items? 
 
> Dear Dr. Tang, 
> 
> I am a doctoral student under the supervision of Dr. Shouping Hu at 
> Florida State University.  My dissertation topic is "Faculty Research 
> Orientation, Undergraduate Research Activities and Student Outcomes".  I 
> am studying whether or not faculty research preferences influence student 
> participation in undergraduate research activities.  I will also examine 
> the educational outcomes associated with undergraduate research 
> experiences. 
> 
> In reviewing your article "Attitudes Toward Research and Teaching: 
> Differences Between Administrators and Faculty Members", I saw two survey 
> items that I believe would be helpful in my effort to collect data for my 
> study (specifically, items 19 and 21).  I am emailing to request 
> permission to extract these questions from your survey to use in my 
> survey.  I would cite you and your colleague, Mitchell Chamberlain, in my 
> work. Also, I am more than happy to provide a report of my results to you, 
> if you are interested. 
> 
> If you need any additional information about the nature of my study or 
> have any questions, please contact me at kscheuch@mailer.fsu.edu.  Dr. Hu 
> may be reached at shu@coe.fsu.edu. 
> 
> Any assistance you can provide is greatly appreciated. 
> 
> Sincerely, 
> 
> Kathyrine Scheuch 
> Doctoral Candidate 
> Florida State University 
> 
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APPENDIX D:  FACULTY AND STUDENT SURVEYS 

1. Please mark one item that describes your employment status at FSU: 
___ A full-time employee for at least nine months  
___ A full-time employee for 12 months 
___ A part-time employee 
___ An adjunct instructor 
 
2.  What is your present academic rank? 
 
___ Professor  ___ Lecturer 
___ Associate Professor ___ Instructor 
___ Assistant Professor ___ Other 
 
3.  What is your tenure status? 
 
___ Tenured  
___ On tenure track, but not tenured 
___ Not on tenure track 
 
4.  Are you currently serving in an administrative position as:  (Mark all that apply) 
 
___ Department Chair 
___ Dean 
___ Other 
 
5.  Please list the academic department in which you have a primary appointment: -
_____________________________________ 
 
6. Do your interests lie primarily in teaching or research?  
(Adapted from 2004 Faculty Survey, UCLA – Higher Education Research Institute) 
 
___ Very heavily in research 
___ In both, but leaning toward research 
___ In both, but leaning toward teaching 
___ Very heavily in teaching 
 
7. What is the highest degree you have earned? 
 
___ Bachelor’s  ___ Ed.D. 
___ Master’s  ___ Ph.D. 
___ J.D.   ___ Other degree 
___ M.D.  ___ None 
 
8.  Racial/Ethnic group (Mark all that apply) 
 
___ White/Caucasian 
___ African American/Black 
___ American Indian/Alaska Native 
___ Asian American/Asian 
___ Hispanic 
___ Native Hawaiian/Pacific Islander 
 
9.  Please mark the last two digits of the year of each of the following: 
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Year of highest degree now held……..______ 
Year of appointment at FSU…………..______ 
If tenured, year tenure was awarded…______ 
 
 
10.  How many credit hours do you teach per semester? 
 
__________________________________________ 
 
11.  Have you received external funds for research? (Source:  Tang & Chamberlain, 1997) 
 
___Yes   ___No 
 
For questions 12-15, mark only one response for each question. 
 

 
12.  How many of the following have you published? 

N
o
n

e 

1
-2

 

3
-4

 

5
-1

0
 

1
1
-2

0
 

2
1
-5

0
 

5
1

+
 

Articles in academic or professional journals        

Chapters in edited volumes        

Books, manuals, or monographs        

Other, such as patents or computer software products        

13.  How many exhibitions or performances in the fine or 
applied arts have you presented? 

       

14.  How many of your professional writings have been 
published or accepted for publication in the last two 
years? 

       

Source:  2004 Faculty Survey, UCLA – Higher Education Research Institute  

 
15.  Indicate the importance to you personally of each of the following:  (Mark one for each item) 
 

 E
ss

en
ti

al
 

V
er

y
 

Im
p

o
rt

an
t 

S
o

m
ew

h
at

 

Im
p

o
rt

an
t 

N
o

t 

Im
p

o
rt

an
t 

 
Engaging in research (as a personal or professional goal) 

    

 
To become an authority in your field 

    

 
Obtain recognition from colleagues for contributions to your special field 

    

 
Being a good colleague 

    

Being a good teacher     

Source:  2004 Faculty Survey, UCLA – Higher Education Research Institute 
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16.  Please indicate your agreement with each of the following statements.  (Mark one for each item) 
      

 S
tr

o
n
g

ly
 

A
g
re

e 

A
g
re

e 

D
is

ag
re

e 

S
tr

o
n
g

ly
 

D
is

ag
re

e 

 
Effective teaching is essential to the mission of my university 

    

 
My research is valued by faculty in my department 

    

 
My teaching is valued by faculty in my department 

    

 
Research is essential to the mission of my university 

    

Source:  2004 Faculty Survey, UCLA – Higher Education Research Institute and 
 Tang & Chamberlain, 1997 

 
17.  Indicate the importance to you of each of the following goals for undergraduate students:  (Mark one 
for each item) 
 

 E
ss

en
ti

al
 

V
er

y
 

Im
p

o
rt

an
t 

S
o

m
ew

h
at

 

Im
p

o
rt

an
t 

N
o

t 

Im
p

o
rt

an
t 

 
Develop ability to think critically 

    

 
Prepare students for employment after college 

    

 
Prepare students for responsible citizenship 

    

 
Prepare students for graduate or advanced education 

    

 
Develop moral character 

    

 
Help master knowledge in discipline 

    

 
Develop creative capacities 

    

 
Instill basic appreciation of liberal arts 

    

 
 
Prepare students to be the next generation of researchers and/or scholars  

    

 
Promote ability to write effectively 

    

 
Instill in students a commitment to community service 

    

Source:  2004 Faculty Survey, UCLA – Higher Education Research Institute 

 
18.  How would you describe undergraduate student participation in research or creative activity in your 
department? 
 
___ Active   ___Moderate   ___Non-existent 
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(Active:  Complete Questions 20 and 21; Moderate, Non-existent, Go to Question 21) 

 

19.  Have you worked with undergraduates on research or creative activity? 
 
___Yes     ___No 
 
If yes, what type of activities were you involved in? (Mark all that apply) 
 
___ Honors Thesis 
___ Senior Thesis 
___ Senior Design Project 
___ Junior/Senior Recital 
___ B.F.A. Thesis Film 
___ Directed Independent Study (DIS) 
 
20.  Please mark all the items that pertain to your experience in working with undergraduates in research or 
creative activity: 
 
___ Taken a student to a professional conference 
___ Included a student as an author for an article in a peer-reviewed journal 
___ Assisted a student in applying for grant funding to support research or creative work 
___ Hired a student from my own grant funding to assist in my research or creative work 
 
21. What factors deter more faculty members from participating in undergraduate research or creative 
activities? (Mark all that apply) 
 
___ Too time consuming to work with undergraduates 
___ Lack of financial resources  
___ Departmental culture does not encourage work with undergraduates 
___ Difficult to incorporate undergraduate in my research project 
___ Lack of incentives for faculty to take on students (compensation) 
___ Increasing pressures on faculty 
___ Lack of student interest 
___ Lack of student knowledge/skills about research 
___ Other (open response) 
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Student Survey 

 
1.  Please indicate your primary (p) and secondary (s) undergraduate majors (if you only have one major, indicate your 
primary major): 
 
______________(p)  _____________ (s) 
 
2.  Have you participated in any type of research or creative activity? 
 
____Yes (Go to 2a)  ____ No (Go to 2b) 
 
2a.  If yes, list major that you are doing research in:  _________________________________________ 
 
What factors assisted you in getting involved in research?  (Mark all that apply) 
 
___ Awarded a scholarship/fellowship for undergraduate research 
___ Invited by professor to work in laboratory or on a project. 
___ Hired by professor to work as a research assistant 
___ Research project or creative activity is part of my degree program (e.g., senior thesis, senior design project, recital, 
etc.) 
___ Need credit for graduation (e.g., DIS work) 
___ Other ___________________________________ 
 

(GO TO QUESTION 3) 

 
2b.  If no, what factors deterred you from getting involved in research? (Mark all that apply) 
 
___ Out-of-state student; tuition costs do not permit me to take on extra hours 
___ Lack of time 
___ Not interested 
___ Research or creative activity not relevant to my goals 
___ Unsure of my abilities to do research 
___ Do not know where to find out about research opportunities or how to get started 
___ Other ___________________________________ 
 

(GO TO QUESTION 10) 

 
3.  What research activities are you currently involved in or have been involved in? 
 
___ Honors thesis  
___ Senior thesis 
___ Senior design project 
___ Junior/Senior Recital 
___ B.F.A. thesis film 
___ Directed Independent Study (DIS) 
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4.  How often were the following elements a part of your research experience or creative activity: 
 

 

V
er

y
 O

ft
en

 

O
ft

en
 

S
o

m
et

im
es

 

N
ev

er
 

Conducting a literature review     

Working as a lab technician     

Formulating a research question     

Writing a research proposal     

Statistical data analysis     

Conducting background research for a play, film, script, or novel     

Practicing before my professor for a juried recital     

 
5.  How often did you meet with a faculty advisor for your project? 
 
___ Seldom (worked with his/her graduate student) 
___ Once a month 
___ Every other week 
___ Twice a week 
___ Every other day 
___ Almost every day 
 
6.  How would you rate the availability of your faculty advisor? 
 
___ Very good  ___ Good   ___ Average 
___ Poor   ___ Very poor   
 
7.  Please check all that apply to your research project or creative work: 
 
___ Listed as an author on article with my professor 
___ Entered creative work in a competition or festival 
___ Made an oral presentation about research or creative work at conference, symposium, or festival 
___ Presented poster of research at conference or symposium 
___ Applied for and awarded grant or fellowship to support research or creative work 
 
8.  Please indicate your agreement with each of the following statements.  (Mark one for each of the items) 
 

 
 
 
My faculty advisor: 

A
g

re
e 

S
tr

o
n

g
ly

 

A
g

re
e 

S
o
m

ew
h
at

 

D
is

ag
re

e 

S
o

m
ew

h
at

 

D
is

ag
re

e 

S
tr

o
n

g
ly

 

Provides timely feedback and encouragement throughout the progress of my 
project 

    

Treats me with respect     

Treats me like a colleague     

Source:  National Survey of Student Engagement (NSSE), Indiana University, 2005 
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9.  During the course of your research, how much of the work emphasized the following mental activities: 
 

 

V
er

y
 m

u
ch

 

Q
u

it
e 

a 
b
it

 

S
o

m
e 

V
er

y
 l

it
tl

e 

Memorizing facts, ideas, or methods so that you can repeat them in pretty 
much the same form 

    

Analyzing the basic elements of an idea, experience, or theory, such as 
examining a particular case or situation in depth and considering its 
components 

    

Synthesizing and organizing ideas, information, or experiences into new, 
more complex interpretations and relationships 

    

Making judgments about the value of information, arguments, or methods, 
such as examining how others gathered and interpreted data and assessing the 
soundness of their conclusions 

    

Applying theories or concepts to practical problems or in new situations     

Source:  National Survey of Student Engagement (NSSE), Indiana University, 2005 

 
 
10.  To what extent has your experience at FSU contributed to your knowledge, skills, and personal development in the 
following areas?  (Mark one for each of the items) 
 

 

V
er

y
 m

u
ch

 

Q
u

it
e 

a 
b
it

 

S
o

m
e 

V
er

y
 l

it
tl

e 

Acquiring a broad general education     

Acquiring job or work-related knowledge and skills     

Writing clearly and effectively     

Speaking clearly and effectively     

Thinking critically and analytically     

Analyzing quantitative problems     

Using computing and information technology     

Working effectively with others     

Voting in local, state, or national elections     

Learning effectively on your own     

Understanding yourself     

Understanding people of other racial and ethnic backgrounds     

Solving complex real-world problems     

Developing a personal code of values and ethics     

Contributing to the welfare of your community     

Ability to manage your time effectively     

Source:  National Survey of Student Engagement (NSSE), Indiana University, 2005 

 
11.  What year did you first enter FSU:  (Mark one) 
 
___ 2001 or earlier 
___ 2002 
___ 2003 
___ 2004 
___ 2005 
___ 2006  
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12.  Your gender: 
 
___ Female ___ Male 
 
 
13.  Mark the one item that best describes your undergraduate grade point average: 
 
___ A (3.75 – 4.0) 
___ A-, B+ (3.25 – 3.74) 
___ B (2.75 – 3,24) 
___ B-, C+ (2.25 – 2.74) 
___ C (1.75 – 2.24) 
___ C- or less (below 1.75) 
 
14.  Please indicate your ethnic background:  (Mark all that apply) 
 
___ Caucasian/White 
___ African American/Black 
___ American Indian/Alaska Native 
___ Asian American/Asian 
___ Hispanic 
___ Native Hawaiian/Pacific Islander 
___ Other 
 

F
A

T
H

E
R

 

M
O

T
H

E
R

  
15.  What is the highest level that your parent(s) completed?  (Mark one box per column) 

  Did not finish high school 

  Graduated from high school 

  Completed an associate’s degree 

  Completed a bachelor’s degree 

  Completed a master’s degree 

  Completed a doctoral or professional degree 

 
16.  What is your current classification in college? 
 
___ Freshman 
___ Sophomore 
___ Junior 
___ Senior 
 
17.  Please indicate the activities in which you are (or have been) involved in: (Mark all that apply) 
 
___ On-campus job 
___ Off-campus job 
___ Study abroad 
___ Intercollegiate athletics 
___ Intramural sports 
___ Internship related to major 
___ Clubs – performing arts 
___ Student government 
___ On-campus housing 
___ Community service 
___ Fraternity/Sorority 
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18.  Do you plan on continuing your education after you earn your bachelor’s degree? 

___ Yes   ___ No 

If yes, which of the following do you plan on attending? 
 
___ Graduate school (master’s or doctoral degree) 
___ Law school 
___ Medical school 
___ Other 
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APPENDIX E: SURVEY CODING SCHEMES 

Coding Scheme 
Faculty Survey 

Question 1: 
“Status” 

Please mark one item that describes your employment status at FSU? 
Employment status will be dummy coded for purposes of analysis 
(e.g., Nine months = 1, all others = 0) 
At least nine months 
12 months 
Part-time 
Adjunct 

Question 2: 
“Rank” 

Rank will be dummy coded for purposes of analysis 
(e.g., Professor = 1, all others = 0) 
Professor 
Associate Professor  
Assistant Professor  
Lecturer  
Instructor  
Other  

Question 3: 
“Tenure” 

Tenured = 3 
On tenure track not tenured = 2 
Not on tenure track, but institution has tenure system = 1  

Question 4: 
“Administrative” 

Department Chair = 3 
Dean = 2 
Other = 1 

Question 6: 
“Interest” 
(research or 
teaching) 

Very heavily research = 4 
Both, leaning towards research = 3 
Both, leaning towards teaching = 2 
Very heavily teaching = 1 

Question 7: 
“Highest 
Degree” 

What is the highest degree you have earned? 
Highest degree will be dummy coded for purposes of analysis 
(e.g., Bachelor’s = 1, all others = 0) 
Bachelor’s                           Ed.D. 
Master’s                               Ph.D. 
J.D.                                      Other degree 
M.D.                                    None 

Question 8: 
“Race/Ethnicity” 

Race and Ethnicity will be dummy coded for purposes of analysis. 
(e.g., White = 1, all others = 0) 
White/Caucasian  
African American/Black  
American Indian/Alaska Native  
Asian American/Asian  
Hispanic  

 
Question 11: 
“Funds” 

 
Have you received external funds for research? 
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Yes = 1 
No = 0 

Question 12: 
“Published” 

How many articles in academic journals have you published? 
None = 0 
1-2 = 1 
3-4 = 2 
5-10 = 3 
11-20 = 4 
21-50 = 5 
51+ = 6 

Question 12: 
“Published 
chapters” 

How many chapters in edited volumes? 
None = 0 
1-2 = 1 
3-4 = 2 
5-10 = 3 
11-20 = 4 
21-50 = 5 
51+ = 6 

Question 12: 
“Books” 

How many books, manuals, or monographs? 
None = 0 
1-2 = 1 
3-4 = 2 
5-10 = 3 
11-20 = 4 
21-50 = 5 
51+ = 6 

Question 12: 
“Other” 

Other (e.g., patents, computer software) 
None = 0 
1-2 = 1 
3-4 = 2 
5-10 = 3 
11-20 = 4 
21-50 = 5 
51+ = 6 

Question 13: 
“Exhibitions” 

How many exhibitions or performances in arts have you presented? 
 
None = 0 
1-2 = 1 
3-4 = 2 
5-10 = 3 
11-20 = 4 
21-50 = 5 
51+ = 6 
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Question 14: 
“Published2yrs” 

How many of your professional writings have been published or 
accepted for publication in the last two years? 
None = 0 
1-2 = 1 
3-4 = 2 
5-10 = 3 
11-20 = 4 
21-50 = 5 
51+ = 6 
 

Question 15: 
“Research 
Importance” 

Indicate the importance to you personally, of engaging in research (as 
personal or professional goal) 
Essential = 1 
Very Important = 2 
Somewhat Important = 3 
Not Important = 4 

Question 15: 
“authority” 

Indicate the importance to you personally, to become an authority in 
your field 
Essential = 1 
Very Important = 2 
Somewhat Important = 3 
Not Important = 4 

Question 15: 
“Colleague 
Recognition” 

Indicate the importance to you personally to obtain recognition from 
colleagues for contributions to your special field 
Essential = 4 
Very Important = 3 
Somewhat Important = 2 
Not Important = 1 

Question 15:   
“GoodColl” 
 

Indicate the importance to you personally of being a good colleague 
Essential = 4 
Very Important = 3 
Somewhat Important = 2 
Not Important = 1 

Question 15:   
“GoodTeach” 

Indicate the importance to you personally of being a good teacher: 
Essential = 4 
Very Important = 3 
Somewhat Important = 2 
Not Important = 1 

Question 16:  
“Teaching 
Mission” 

Effective teaching is essential to the mission of my university: 
Strongly Agree = 4 
Agree = 3 
Disagree = 2 
Strongly Disagree = 1 
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Question 16: 
 “Research 
Valued” 

My research is valued by faculty in my department: 
Strongly Agree = 4 
Agree = 3 
Disagree = 2 
Strongly Disagree = 1 

Question 16: 
 “Teaching 
Valued” 

My teaching is valued by faculty in my department: 
Strongly Agree = 4 
Agree = 3 
Disagree = 2 
Strongly Disagree = 1 

Question 16: 
 “Research 
Mission” 

Research is essential to the mission of my university: 
Strongly Agree = 4 
Agree = 3 
Disagree = 2 
Strongly Disagree = 1 

Question 17: 
“Undergraduate 
Goals” 

Indicate the importance to you of each of the following goals for 
undergraduate students: 
 
Essential = 4 
Very Important = 3 
Somewhat Important = 2 
Not Important = 1 
 
Develop ability to think critically 
Prepare students for employment after college 
Prepare students for responsible citizenship 
Prepare students for graduate or advanced education 
Develop moral character 
Help master knowledge in a discipline 
Develop creative capacities 
Instill a basic appreciation of the liberal arts 
Prepare next generation of researchers and/or scholars 
Promote ability to write effectively 
Instill in students commitment to community service 

Question 18: 
“Student 
Participation” 

How would you describe undergraduate student participation in 
research or creative activity in your department? 
 
Active = 2 
Moderate = 1 
Non-existent = 0 

Question 19: 
“Work with 
undergrad” 

Have you worked with undergraduates on research or creative 
activity? 
 
Yes = 1 
No = 0 
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Question 19: 
“ActivityType” 

If yes, what time of activities were you involved in?  (Mark all that 
apply) 
 
(Response count of activities) 
Honors Thesis 
Senior Thesis 
Senior Deign Project 
Junior/Senior Recital 
BFA Thesis Film 
Directed Independent Study 
Other (open response) 

Question 20: 
“Experience” 

Please mark the items that pertain to your experience in working with 
undergraduates in research or creative activity. 
 
(Response count of experiences) 
 
Taken student to a professional conference 
Included a student as an author for an article in a peer-reviewed 
journal 
Assisted a student in applying for grant funding to support research or 
creative work 
Hired a student from my own grant funding to assist in my research or 
creative work 

Question 21: 
“Deter” 

What factors deter more faculty members from participating in 
undergraduate research or creative activities? 
 
(Response count of deterrents) 
 
Too time consuming to work with undergraduates 
Lack of financial resources 
Department culture does not encourage work with undergraduates 
Lack of incentives for faculty to take on students (compensation) 
Increasing pressures on faculty 
Lack of student interest 
Lack of student knowledge/skills about research 
Other (open response) 
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Coding Scheme 
Student Survey 

Question 2: 
“Research Participation” 

Have you participated in any type of 
research or creative activity? 
 
Yes = 1 
No = 0 

Question 2a: 
“Enabling Factors” 

What factors assisted you in getting 
involved in research? 
Enabling factors will be dummy coded for 
purposes of analysis 
(e.g., scholarship/fellowship = 1, all others 
= 0) 
Scholarship/fellowship 
Professor invitation 
Hired by professor 
Part of degree program 
Need credit 

Question 2b: 
“Deterring factors” 

What factors deterred you from getting 
involved in research? 
Deterring factors will be dummy coded for 
purposes of analysis 
Out-of-state student 
Lack of time 
Not interested 
Not relevant to my goals 
Unsure of abilities 
Do not know where to find out about 
research opportunities 
Other 

Question 3:  
“Research Activity” 

What research activities are you currently 
involved in? 
 
Honors Thesis = 7 
Senior Thesis = 6 
Lab Project = 5 
Senior Design Project = 4 
Junior/Senior Recital = 3 
B.F.A. Thesis Film = 2 
Directed Independent Study (DIS) = 1 
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Question 4:  
“Research Elements” 

How often were the following elements a 
part of your research experience? 
 
Very Often = 4 
Often = 3 
Sometimes = 2 
Never = 1 
 
Conducting a literature review 
Working as a lab technician 
Formulating a research question 
Writing a research proposal 
Statistical data analysis 
Conducting background research for 
creative work 
Practicing before my professor for a juried 
recital 

Question 5: 
“Frequency Faculty Advisor Meeting” 

How often did you meet with a faculty 
advisor for your project? 
 
Once a month = 1 
Every other week = 2 
Once a week = 3 
Twice a week = 4 
Every other day = 5 
Almost every day = 6 

Question 6: 
“Faculty Advisor Availability” 

How would you rate the availability of 
your faculty advisor? 
 
Very good = 5 
Good = 4 
Average = 3 
Poor = 2 
Very Poor = 1 

Question 7: 
“Products” 

Please check all that apply to your research 
project or creative work: 
 
Listed as co-author on article with my 
professor = 5 
Entered creative work in a competition or 
festival = 4 
Made an oral presentation about research or 
creative work at conference, symposium, or 
festival = 3 
Presented poster of research or creative 
work at conference, symposium, or festival 
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= 2 
Applied for and awarded grant or 
fellowship to support research or creative 
work = 1 

Question 8: 
“Feedback and Encouragement” 

My faculty advisor provided timely 
feedback and encouragement throughout 
the progress of my project. 
 
Agree Strongly = 4  
Agree Somewhat = 3 
Disagree Somewhat = 2 
Disagree Strongly = 1 

Question 8: 
“Respect” 

My faculty advisor treats me with respect. 
 
Agree Strongly = 4 
Agree Somewhat = 3 
Disagree Somewhat = 2 
Disagree Strongly = 1 

Question 8: 
“Colleague” 

My faculty advisor treats me like a 
colleague. 
 
Agree Strongly = 4 
Agree Somewhat = 3 
Disagree Somewhat = 2 
Disagree Strongly = 1 

Question 9: 
“Mental Activities” 

During the course of your research or 
creative activity, how much of the work 
emphasized the following mental 
activities? 
 
Very much = 4 
Quite a bit = 3 
Some = 2 
Very little = 1 
 

• Memorizing facts, ideas, or 
methods so that you can repeat 
them in pretty much the same form. 

• Analyzing the basic elements of an 
idea, experience, or theory, such as 
examining a particular case or 
situation in depth and considering 
its components. 

• Synthesizing and organizing ideas, 
information, or experiences into 
new, more complex interpretations 
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and relationships. 

• Making judgments about the value 
of information, arguments, or 
methods, such as examining how 
others gathered and interpreted data 
and assessing the soundness of their 
conclusions. 

• Applying theories or concepts to 
practical problems or in new 
situations. 

Question 10:  
“Knowledge, Skills and Development” 

To what extent has your experience at this 
institution contributed to your knowledge, 
skills, and personal development in the 
following areas: 
 
Very much = 4 
Quite a bit = 3 
Some = 2 
Very little = 1 

Question 10 statements: 
 
(Response count of statements) 
 
Acquiring a broad general education 
Acquiring job or work-related knowledge and skills 
Writing clearly and effectively 
Speaking clearly and effectively 
Thinking critically and analytically 
Analyzing quantitative problems 
Using computing and information technology 
Working effectively with others 
Voting in local, state, and national elections 
Learning effectively on your own 
Understanding yourself 
Understanding people of other racial and ethnic backgrounds 
Solving complex real-world problems 
Developing a personal code of values and ethics 
Contributing to the welfare of your community 
Ability to manage your time effectively 

Question 12: 
“Gender” 

Male  = 0 
Female = 1 

Question 13:  
“College GPA” 

Mark one item that best describes your 
undergraduate grade point average (GPA)? 
 
A (3.75 – 4.0) = 6 
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A-, B+ (3.25 – 3.74) = 5 
B (2.75 – 3.24) = 4 
B-, C+ (2.25 – 2.74) = 3 
C (1.75 – 2.24) = 2 
C- or less (below 1.75) = 1  

Question 14: 
“Race/Ethnicity” 

Race and Ethnicity will be dummy coded 
for purposes of analysis. 
(e.g., White = 1, all others = 0) 
White/Caucasian  
African American/Black  
American Indian/Alaska Native  
Asian American/Asian  
Hispanic 

Question 15: 
“Parental Education Level” 

What is the highest level of education that 
your parents completed? (mark one for 
each parent) 
 
Did not finish high school = 1 
Graduated from high school = 2 
Completed an associate’s degree  = 3 
Completed a bachelor’s degree = 4 
Completed a master’s degree = 5 
Completed a doctoral degree = 6 

Question 16:   
“Classification” 

What is your current classification in 
college? 
 
Freshman = 1 
Sophomore = 2 
Junior = 3 
Senior = 4 

Question 17:   
“Other activities” 

Please indicate the activities in which you 
are (or have been) involved in:   
 
(Response count of activities) 
 
On-campus job 
Off-campus job 
Study abroad 
Intercollegiate athletics 
Intramural sports  
Internship related to major 
Clubs – performing arts 
Student government 
On-campus housing 
Community service 
Fraternity/sorority 

  108



  

 
Question 18: 
“Graduate School” 

 
Do you plan on continuing your education 
after you earn your bachelor’s degree? 
 
Yes = 1 
No = 0 
 
If yes, which of the following do you plan 
on attending: 
 
Graduate school (master’s degree) = 1 
Law school = 2 
Medical school = 3 
Other = 4 
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