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ABSTRACT 

This qualitative study utilizes data acquired from interviews with 18 community college 

transfer students in Science, Technology, Engineering and Math (STEM) majors and 7 university 

staff people who work in direct student services with this student population. This study explores 

the experiences of transfer students in STEM majors regarding what influenced their college 

persistence, particularly the relevance of STEM career aspirations. Students report their 

experiences of social and academic integration after transfer; the phenomenon of transfer shock 

is also explored and incorporated. Institutional policies such as articulation agreements are 

considered. Implications for student services practice and future research are presented. 
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CHAPTER ONE: INTRODUCTION 

Transfer students are defined as students who begin attending college at one institution 

and then later transfer to attend and take courses at another institution; in this study I am looking 

at students who start at a community college and later transfer to a four-year college. Many 

community college transfer students in Science, Technology, Engineering and Math (STEM) 

majors seeking a baccalaureate degree at a four-year college experience a drop in Grade Point 

Average (GPA) after transfer, often referred to as “transfer shock” (Hill, 1965). STEM majors 

include science disciplines such as chemistry, biology, mathematics, as well as many career-

oriented science degrees such as engineering and nursing. Despite literature that has described 

transfer shock as relatively harmless in persistence to a bachelor’s degree among transfer 

students (Melguizo & Dowd, 2009), researchers have not addressed if and how these transitional 

challenges jeopardize persistence in STEM degree fields in particular. A drop in GPA can derail 

the student’s pursuit of a STEM degree when institutional policies require a minimum GPA in 

order to advance in STEM degree programs. Additionally, students can be discouraged when 

they perform poorly in their academic coursework. The required math and science for STEM 

majors can be rigorous and challenging, and if transfer shock occurs, this can be particularly 

alarming for transfer students as they learn to navigate a new college environment. For these 

reasons, a drop in GPA can inhibit students from pursuing a STEM baccalaureate degree and 

subsequent STEM career, thereby jeopardizing their initial goals. University staff members who 

work directly with students, such as academic advisors and other student service providers, 

potentially play a role in student persistence towards or movement out of STEM majors. 

Statement of the Problem 

College persistence for STEM students and for transfer students, as evidenced by the 
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extensive literature published about transfer and STEM, is clearly of great concern to the 

educational community and to college administration (Braxton, Hirschy, & McClendon, 2004; 

Diaz, 1992; Tinto, 1993). Taken together, both STEM student issues and transfer student issues 

have been studied extensively as individual topics, but surprisingly little research has focused on 

STEM transfer students in particular as a subset of all transfer students. Furthermore, almost no 

research has focused on the influences of career aspirations in college student persistence in 

general or in the persistence of transfer students in particular. 

In addition, the bulk of studies about transfer students have been quantitative data 

analyses using large data sets (Glass & Harrington, 2002; Grubb, 1991). Research that actually 

explores the perceptions of STEM students in depth and perceptions of university staff regarding 

the transfer processes is more limited (Townsend & Wilson, 2006; Wawrzynski & Sedlacek, 

2003). Community college STEM transfer students seeking a bachelor’s degree at a four-year 

school often experience a drop in GPA after transfer, called “transfer shock” (Cejda, 1997; Diaz, 

1992; Hill, 1965). This drop in GPA can inhibit students from pursuing a STEM baccalaureate 

degree and subsequent STEM career, especially if the lower grades occur in science and math 

classes (Cejda, 1997; Cejda, Kaylor & Rewey, 1998). This can disproportionately affect 

academically challenged and underrepresented students who are more likely to start their 

academic career at a community college (Melguizo, 2009; Wawrzynski & Sedlacek, 2003). 

Statement of Purpose 

The overarching purpose of this study is to identify what helps STEM community college 

transfer students to transition to the four-year college and persist in STEM majors towards 

baccalaureate completion. Especially, I seek to learn to what students attribute their success or 

failure in STEM persistence: what individuals, experiences and/or circumstances are associated 
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with the student transfer transition? In order to examine this phenomenon, I seek to explore and 

understand the student transfer experience for university students in STEM majors who 

completed science-emphasis articulation agreements at a community college before transferring 

to a four-year institution. Qualitative data and analysis contributes in a unique way to the study 

of this topic by providing information from both the students’ perspective and from that of the 

professional staff who work with them. One main purpose of this research project is to contribute 

a new layer of nuance to the student departure literature in general and for STEM students and 

for transfer students, particularly in STEM majors. Another purpose for this research is to inform 

university personnel and student/academic affairs administrators how to better serve the needs of 

STEM and transfer students, two populations that often experience significant and unique 

challenges in the higher education environment. The students and staff who have been 

interviewed for this research have important and necessary contributions to make to the 

institutions and organizations involved. In particular, asking students directly what they need to 

be successful in college is one of the most direct ways to ensure that institutions are providing 

resources and services that truly meet students’ needs. 

Methodology 

Considerable quantitative data exists on student departure for students who are both 

STEM (Astin & Astin, 1993; Daempfle, 2003; Packard et al., 2011; Whalen & Shelley, 2010) 

and transfer students (Anderson, 2006; Diaz, 1992; Dougherty, 1992; Long & Kurlaender, 2009; 

Melguizo & Dowd, 2009; Townsend, 1995). However, I am looking at both populations—

transfer and STEM—and I wanted to understand the “how” and “why” of the transfer student 

experience; these kinds of questions generated a qualitative approach to my data collection. I 

believe that talking with both students and university staff (institutional agents such as academic 
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advisors, transfer center staff or career counselors) who work with STEM transfer students offers 

previously unavailable personal and intimate data about the STEM student transfer experience, 

as well as the nuances of the institutional contexts within which both sets of actors operate. For 

example, how students perceive the attitudes that institutional agents exhibit may differ 

significantly from how university staff members believe they present themselves to students. 

Institutional agents are often overworked and overwhelmed with multiple responsibilities, 

obligations and duties; meeting with a large student caseload is only one aspect of their job. How 

do institutional agents perceive and advise the students under such parameters? Interviewing 

both parties creates a multidimensional representation of the same interaction but from different 

perspectives. It may be that the parties corroborate the substance of their interactions, or they 

may not. 

Significance of the Study 

It is important to study the STEM community college transfer transition to a four-year 

college for several reasons. Jackson (2003, p. 12) found that the United States is suffering a 

shortage of domestically trained science graduates eligible to work in national security in 

government and defense. She also found that this shortage of STEM trained citizens resulted in 

shortages of people qualified to work in science education and in healthcare. Underrepresented 

minority, non-traditional and/or lower-income students are more likely to start their higher 

education careers at a community college. These populations of students are often less 

academically prepared for the most challenging academic degree programs, which include many 

STEM majors, so knowing how to best support these students to help them successfully transfer 

to a four-year college is important. The U.S. Bureau of Labor Statistics provides current and 

accurate information about gender and racial workforce trends; this source reports that gender 
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and racial inequity exists in certain STEM majors and careers, where most of the degree 

completers and employees are more likely to be White or Asian and/or male (Bureau of Labor 

Statistics, 2010). 

Organization of the Study 

This research project is organized into five chapters. Chapter One introduces the study by 

presenting and explaining the purpose, methodology and significance of the problem. Chapter 

Two provides a review of pertinent literature, including literature that explains the theoretical 

frameworks used. My theoretical analysis includes one element of the multifaceted career 

development theory, Social Cognitive Career Theory (SCCT), the theory of “managerial 

professionals,” (Rhoades, 1998) of non-faculty college employees who work closely with 

students, and Clark’s (1960) concept of “cooling out” students, which refers to how students 

have been discouraged from pursuing ambitious educational or occupational goals. Chapter 

Three presents the research design including methodology, positionality, student and staff 

participant selection and recruitment, and data collection/analysis techniques. Chapter Four 

presents the findings that emerged from the study, including the results of participant interviews, 

document analysis of multiple content items such as staff training events, university websites, 

university policies/procedures/practices and other related materials. Finally, Chapter Five 

contains conclusions, implications for higher education practice and recommendations for further 

research. 
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CHAPTER TWO: LITERATURE REVIEW  

This chapter reviews prior research and theoretical underpinnings of the transfer process 

for community college STEM students; it presents other issues that are pertinent to transfer and 

STEM students, and it lays the foundation for how these topics inform my study. I begin by 

presenting the history, structure and role of community colleges and the intention of articulation 

agreements in facilitating transfer, particularly in STEM fields. I present early college 

persistence theories; I discuss some pertinent experiences that often happen to transfer students. I 

then review and summarize some salient research on both transfer students and STEM students, 

followed by the few studies that pertain to a population of students that spans both sets of 

literature—STEM transfer students. In addition, I describe some research regarding students’ 

career aspirations and the role these play in their later career pursuit and persistence. I explain 

the conceptual framework that I use to analyze my data. I introduce elements of Lent, Brown and 

Hackett’s (1994) Social Cognitive Career Theory (SCCT), and two concepts that have been 

observed in higher education: Burton Clark’s (1960) concept of “cooling out” and Rhoades' 

(1996) observation of non-faculty, university staff members in an employment category of 

“managerial professionals.” Incorporating this theory and these two concepts provides a unique 

insight into understanding the STEM transfer student experience. I conclude with an explanation 

of my theoretical framework and the research gap this study proposes to address. 

The Role of Community Colleges in American Higher Education 

Attending college and acquiring a college degree offers benefits such as expanded career 

options, increased income potential, and enhanced social status for graduates. Historically, 

college attendance in the United States was reserved for certain populations. For much of the 

preceding century, college attendees were primarily affluent, white men; limited college 
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educational opportunities existed for women, Blacks and Native Americans, usually in separate 

institutions (Woodward, 2003). Although there was some diversity in these early educational 

institutions, most colleges and universities traditionally educated the wealthier and more elite 

members of society. 

In contrast, community colleges are a more recent and distinctly egalitarian contribution 

to higher education. This kind of school was first developed in the early 20
th

 Century, established 

to meet local and community educational needs. Bogue (1950) reported that in 1925, The 

American Association of Junior Colleges defined the purpose of the institutions thus: “The junior 

college may . . . develop the curriculum suited to the larger and ever-changing civic, social, 

religious and vocational needs of the entire community in which the college is located” (p. xvii). 

Not surprisingly, many students attend community college because the schools are integrated 

into the community in which they live. This usually allows students to live at home while they 

attend school. 

Community colleges serve diverse educational needs, providing remedial and adult 

education, personal interest classes, vocational training, certificate and two-year degrees, as well 

as supporting the transfer function. The transfer function of the community college has been in 

place since its inception and considerable research exists on community college to university 

transfer outcomes (Berger & Malaney, 2003; Carlan & Byxbe, 2000; Diaz, 1992; Dougherty, 

1992; Glass & Harrington, 2002). 

As the demand for higher education has increased, community colleges have grown and 

adapted to industry or societal needs, often faster than four-year institutions. The need for post-

secondary education surged in the 1950s, shortly after the Serviceman’s Readjustment Act (more 

commonly known as the G.I. Bill), which was implemented in 1944 (Dougherty, 1994). 
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Community colleges usually cost less, offer easier access through open admission policies, and 

often provide smaller classes, which offer more opportunity for student/instructor interaction 

(Dougherty, 1994; Townsend, 2001a; Townsend & Wilson, 2006). 

From their inception in the early 1900s, community colleges grew unevenly, depending 

on the state and region of the country in which they were located. The western and southwestern 

regions of the U.S. established community colleges earlier, whereas the northwestern states did 

not until much later in the century (Dougherty, 1994). In general, community colleges grew 

regularly and rapidly. Since the 1960s, the number of public two-year institutions has increased 

by 200 percent and their enrollments by 800 percent (Cohen & Brawer, 2008). 

Significant variety exists in how nationwide community college transfer rates are tracked 

and calculated. The National Student Clearinghouse, a non-profit organization that was initiated 

and founded by the higher education community in 1993, tracks educational data including 

college transfer rates. According to a recent report, the Clearinghouse found that approximately 

33% of students attending a two-year school transfer to a four-year school (National Student 

Clearinghouse, 2012, p. 17). 

Underrepresented minority populations such as Hispanic, Latino/a, African American, 

and Native American students are more likely to enter higher education by attending community 

colleges first (Dennis, Calvillo & Gonzalez, 2008; Melguizo, 2009; Pascarella & Terenzini, 

2005; Wawrzynski & Sedlacek, 2003). These students do not start their college careers at four-

year institutions at the same rate as their White peers (Melguizo, 2009; Pascarella & Terenzini, 

2005). Other student groups more likely to start at a community college include those who are 

older, low-income, part-time, or those with other non-traditional attendance patterns (such as 

starting and stopping school attendance) (Pascarella & Terenzini, 2005). Many of these students 
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often struggle academically, experience lower retention and graduation rates in college and fail 

to successfully transfer to a four-year institution, even when they declare this as a goal from the 

outset of their academic career (Grubb, 1991; Pascarella & Terenzini, 2005). In addition, the 

transfer rates for low-income and minority groups, who tend to be over-represented in the 

community college, are even lower than for higher income and White students (Wassmer, Moore 

& Shulock, 2004, p. 280). 

Articulation Agreements: Institutional Policies That Shape Transfer  

Articulation agreements are policies that define and govern the transferability of course 

credit taken from one institution to another institution (Anderson, 2006). Articulation agreements 

are used widely at public community colleges and state universities, and are designed to simplify 

and facilitate student transfer of coursework between the two institutions. Because one of the 

goals of community colleges is to prepare students for transfer to four-year institutions, it is 

important to examine the mechanisms that have been created to achieve that goal. For this 

reason, I include an analysis of articulation agreements in this study because little research exists 

that demonstrates how students experience the articulation agreement policies that are intended 

to support them. 

Public institutions of higher education have spent considerable institutional resources to 

create policies intended to improve the transfer process. Yet, despite the decline in the actual 

number of students transferring from community college to other schools (Anderson, Alfonso, & 

Sun, 2006; Grubb, 1991), articulation agreement creation at state two-year and four-year 

institutions grew quickly and expansively through the 1980s and 1990s (Anderson, Alfonso, & 

Sun, 2006; Ignash & Townsend, 2000). As of this writing, thirty-nine states have enacted 

legislation that requires state public universities and the community colleges within that state to 
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design and follow established articulation agreements. The eleven states that do not have 

legislated agreements
1
 have created general guidelines or cooperative agreements between the 

respective institutions (Anderson, Alfonso, & Sun, 2006). 

Whether articulation agreements are legislative or voluntary, they span a spectrum from 

highly regulated, rigid and complex to unregulated, flexible, and simple (Anderson, Alfonso, & 

Sun, 2006). Despite this proliferation of articulation agreement policies, some studies indicate 

that articulation agreements do not have an effect on student transfer outcomes. Comparing state-

mandated and non-state-mandated articulation agreements, the research demonstrates that state-

mandated articulation agreements compared with less rigid articulation agreements (those that 

are better described as cooperative) result in the same level of transfer probability (Anderson, 

Alfonso & Sun, 2006). Considering the amount of money, energy and time spent developing 

articulation agreement policies, this is surely not the desired or anticipated outcome. Articulation 

agreements may not be as effective as colleges and state administrators hope they are, and part of 

what I hope to explore is how articulation agreements really help students. 

It is not known how many students are aware of articulation agreement policies and how 

that knowledge might impact their transfer because few studies ask students about this. Zinser 

and Hanssen (2006) did ask students how articulation agreements helped them in the transfer 

process. The researchers collected information from students and schools about how articulation 

agreements served them. They reported that students described the helpfulness of articulation 

agreements during the transfer process and used words such as “collaboration,” 

“communication” and “mutual respect” as they described the transfer process (2006, p. 39). 

However, in the majority of cases, many students are not explicitly aware of transfer policies. I 

                                                 

1
 Alaska, Delaware, Georgia, Hawaii, Idaho, Iowa, Missouri, Montana, Nevada and Vermont 
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explicitly asked students if they are aware of transfer policies and articulation agreements in 

particular. 

Perhaps there are differences in institutional academic expectations, which complicate 

transfer. Palmer (1986) noted decades ago that while articulation agreements govern the transfer 

of course credit, agreements fail to take into account student competency in the subject matter (p. 

55). A student may do well in introductory chemistry at the local community college, but if the 

course is not sufficiently rigorous, the student may be less prepared for the next university-level 

chemistry course. Students may believe that satisfactory completion of introductory science 

courses at a two-year school prepares them for more advanced work at the four-year school. If it 

turns out that students are, in fact, under-prepared, this study may shed light on areas of 

improvement needed, either in the curricular preparation itself or in the articulation of 

expectations for STEM transfer students. 

Zinser and Hanssen (2006) were among the few who studied collaborative articulation 

agreements established between two-year, technical degree programs and specific STEM degree 

programs at universities. The researchers utilized a mixed methods approach, using both 

quantitative and qualitative data to inform their research. They explored if specific 2+2 

articulation agreements encouraged students who worked and studied at the technician level to 

complete a four-year degree. The combination of academic and technical curricula utilized a 

contextual and work-based approach to learning, which was found to be motivational to 

occupational students to continue their education to the baccalaureate level (p. 40). They found 

that these articulation agreements benefit students who have clear career goals and are able to 

complete lower-level, baccalaureate degree requirements at the community college (p. 36). This 

study is related to mine because it takes into account the importance of career/occupational goals 
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in completion of a STEM baccalaureate degree. 

Articulation agreements demonstrate that a spectrum of stakeholders—admissions 

counselors, college presidents and state legislators—are committed to helping transfer students 

move from two-year to four-year schools. This suggests that many commitments—fiscal, 

personnel, pedagogical, academic—have been made to students who are expecting or hoping to 

transfer. The actual, and the symbolic, value of these agreements supports the contention that 

various government and institutional agents have a stake in seeing transfer students succeed. In 

other words, articulation agreements reflect a commitment to help STEM transfer students 

persist in the completion of their chosen STEM degree and occupational goals. 

When transfer students do not persist, despite the significant resources brought to bear 

through articulation agreements, questions about where and how students encounter challenges 

become all the more pressing, and it is these questions that my research seeks, in part, to answer. 

Clearly, articulation agreements are intended to facilitate student transfer; however, policies can 

have unintended consequences and structural problems may arise that affect certain populations. 

This may be the case for students in STEM majors. Articulation agreements are the codification 

of policy to serve institutional goals. I am curious to explore the student’s perception of these 

policies and of the institutional actors, university staff and administrators who enforce, constrain 

and enact these policies. 

College Persistence Theory  

Extensive research has been conducted exploring college student persistence and 

departure. Vincent Tinto (1993) explored college student departure and reported that, for 

students to persist, they need to be integrated formally and informally into the institution in two 

important ways, academically and socially. Academic integration was framed formally as 
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academic performance, as demonstrated by students’ grades. Informal academic integration was 

considered through participation in activities with academic personnel, such as interactions with 

faculty and/or staff members. Social integration was demonstrated formally by participation in 

extracurricular activities, while informal social integration was shown by students’ interactions 

with student peers. While Tinto focused on more of the traditional student experience while 

exploring student persistence and departure, other researchers have looked at diverse, non-

traditional students. 

As the preceding paragraph summarizes, according to Tinto (1993) the concepts of 

academic and social integration reflected two discrete and separate kinds of college experiences, 

one more related to student academic achievement or success and the other related to student 

social engagement or involvement. Whereas Tinto considered academic and social integration as 

distinct categories, Deil-Amen (2011) found in her study of two-year college students that the 

two concepts of social and academic integration can be considered overlapping domains. Deil-

Amen conducted a multi-method, multisite study exploring college persistence for commuting 

two-year students and found that these students created social connections within and through 

experiences that had been previously characterized as academic integration. Contextually fusing 

these two concepts better reflected the unique experiences of the non-traditional student 

population that she studied. Deil-Amen found, for instance, that faculty/student interactions, 

which were often categorized as demonstrating academic integration, in her study could be seen 

as “primary sources of social capital both in and out of the classroom” (p. 82). Comparing 

commuter, two-year college students with residential students, she explains: “In contrast to four-

year residential students, two-year students may have very different initial expectations and 

perceptions of college interactions and relationships that do not fit neatly into the traditional 
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categories” (Deil-Amen, 2011, p. 83). 

Also considering diverse student populations, Bean and Metzner (1985) looked at student 

attrition for older and non-traditional students and found college departure was influenced by 

variables such as academic performance, intent to leave, previous performance, and educational 

goals and environmental factors. The researchers indicate that they found environmental factors 

such as life experiences or circumstances such as a student’s financial situation, employment, 

family responsibilities, and opportunity to transfer had greater impacts on departure than did 

academic variables such as study habits, academic advising or course availability. More recently, 

Braxton, Hirschy, and McClendon, (2004) looked at student departure at commuter colleges and 

universities; they revised Tinto’s (1993) theory to accommodate student characteristics and 

differences observed in the commuter student population. Braxton, Hirschy, and McClendon 

(2004) confirm Tinto’s (1993) brief observation that commuter students often experience conflict 

when balancing multiple obligations such as travel, family, work and college. Braxton, Hirschy, 

and McClendon (2004) make the observation that student departure in commuter colleges and 

universities is difficult to “untangle” because of students’ diverse circumstances and experiences. 

In an effort to “untangle” this complexity, Braxton, Hirschy, and McClendon (2004) use 

theoretical constructs from several different disciplines: economic, organizational, psychological 

and sociological approaches. Braxton, Hirschy, and McClendon (2004) report that no theory 

currently exists in any of these disciplines that accounts for student departure from commuter 

colleges and universities (p. 35). These researchers seem to agree that student persistence and 

departure for non-traditional student is more complex than for traditional students and because of 

this complexity, some theories, such as Tinto's, choose to disregard the non-traditional student 

experience while others choose to specifically focus on it. Considering how different the STEM 
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transfer students’ experiences are, I think it is appropriate to use theories specific to non-

traditional students. 

Transfer Shock Literature 

Despite the vast resources expended on transfer student preparation for the four-year 

college experience, many students nevertheless struggle upon transfer. One of the ways in which 

this struggle is evident is in the decline in Grade Point Average (GPA) following transfer, a 

phenomenon called “transfer shock.” This term was coined by J. R. Hill (1965) and refers to the 

decline in cumulative GPA that some students experience after they transfer to a four-year 

institution. GPA is a measure of academic achievement at a college or university, based on 

students’ grades, which is calculated by dividing the total number of grade points earned 

(usually, A = 4 points, B = 3 points, C = 2 points, etc.) by the total number of units attempted. 

For example, if a student’s GPA was consistently 3.0 while attending a community college, but 

then drops to 2.7 at the four-year school, this could be considered “transfer shock,” because his 

or her GPA dropped by .3 point. 

It has been established that many transfer students experience transfer shock at the new 

institution. In one meta-analysis of many studies, which looked at transfer students’ GPAs, Diaz 

(1992) reviewed 62 studies of transfer students from community colleges after they transferred to 

four-year schools. Diaz found that, although 79% of community college transfer students 

experienced a GPA decline at their new institution, for most (67%), the grade drop was only one-

half point or less (e.g., a 3.0 GPA dropped by one-half point would then be 2.5 GPA), and most 

of these students recovered that GPA decline in succeeding semesters. 

A more recent study found similar outcomes, that transfer students experienced transfer 

shock after transfer, but recovered academically within a short time. Glass and Harrington (2002) 
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took into account students’ demographic characteristics, such as race and socioeconomic status 

(SES), and reported that more transfer students than students who had been at the institution 

since freshman year, which I call “native students,” experienced a decline in their GPA while 

attending college, but most transfer students recovered academically the following semester and 

sometimes even outperformed their native peers with higher GPAs (p. 425). These studies seem 

to indicate that transfer shock for community college transfer students is pervasive, but not 

necessarily academically damaging on a long-term basis. 

Most studies of transfer student persistence examine and report data about student 

achievement as one large aggregate group of “transfer students.” When students are 

disaggregated by major, different outcomes become apparent. Cejda, Kaylor & Rewey (1998) 

explored transfer shock for incoming community college students at a liberal arts college. 

Although this was not a study of STEM students, data about transfer shock in STEM majors 

emerged because they collected data on declared majors and disaggregated by major. The 

researchers found no statistically significant decline in GPA for transfer students overall, but did 

find that results indicated a statistically significant decline in GPA for transfer students in STEM 

majors. 

Similarly, Carlan & Byxbe (2000) found that transfer students who performed well at the 

community college usually did well after transfer to the four-year environment, except for 

students entering business or science disciplines. The business and science students had the 

highest ACT scores of all transfer students which, by many measures, would have predicted they 

would perform better academically, yet students entering business or science programs earned 

substantially lower GPAs in upper-division coursework than their native counterparts and 

experienced the most severe transfer shock (p. 39). These studies seem to indicate that, although 
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community college transfer students overall do not suffer in terms of persistence, “transfer 

shock” may particularly jeopardize persistence in a STEM major. 

Baccalaureate Attainment Gap 

Not all students who plan to complete a bachelor’s degree reach their goal; this is true for 

a number of students who begin their higher education career at a community college. According 

to Dougherty (1992), students planning to obtain a bachelor’s degree are less likely to complete a 

four-year, baccalaureate degree if they start college at a two-year school instead of a four-year 

school; this is referred to as the baccalaureate attainment (BA) gap (Dougherty, 1992). 

Dougherty (1992) found that, even when other characteristics were controlled for (such as 

student SES or high school achievement), students entering community college who planned to 

transfer and complete a bachelor’s degree were 11% to 19% less likely to do so than comparable 

students entering four-year colleges (p. 204). He goes on to say:  

This gap effect is attributable to various institutional characteristics of the 

community college and of the higher education system generally that produce 

lower rates of persistence, transfer to the upper division, and persistence in the 

upper division than is the case for four-year colleges. (p. 204) 

In a more recent study, Long and Kurlaender (2009) found that even after accounting for 

many factors including degree intent (if the student truly planned to complete a bachelor’s 

degree), family background, minority status, and high school preparation, students who initially 

began at community colleges were 14.5% less likely to complete a bachelor’s degree within nine 

years than students who started at a four-year school. 

However, several recent studies comparing only students who succeeded in transferring 

with “rising juniors,” have found no disadvantage in attainment outcomes for the community 
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college transfers. For instance, one study found that when taking into account student 

demographics and characteristics, transfer students were just as likely to complete a 

baccalaureate degree as students who started at the four-year school (Melguizo, Kienzl, & 

Alfonso, 2011, p. 266). This study found no differences in bachelor’s degree attainment between 

junior-level students who started at a community college, transfer students, and college juniors 

who only attended a four-year college, rising juniors. In another study, Melguizo (2009) found 

no difference in bachelor’s degree attainment between Hispanic transfer students and rising 

juniors (students who started at the university as freshman) in the class of 1992. Dougherty and 

Kienzl (2006) found no statistically significant differences in the graduation rates of transfers 

and rising juniors, after taking into account student personal factors such as socioeconomic 

status. In a related longitudinal study, Glass and Harrington (2002) compared GPA trends, 

graduation rates and retention rates for native students and transfer students. They compared 

academic performance of these two groups during the first semester in which they were starting 

in their academic major (after completing their sophomore year and at the beginning of the junior 

year). They found that transfer students did experience transfer shock, as demonstrated by a drop 

in GPA, but they recovered in the following semester (p. 425). They also found, when looking at 

persistence to graduation, that no significant difference was shown in graduation rates between 

the native and the transfer students (p. 424). 

Taken together, the sets of studies detailed above suggest that, on the one hand, there is a 

BA gap, given that Dougherty (1992) and Long and Kurlaender (2009) find that students who 

started at a community college were 14.5% less likely than four-year beginners to have 

completed bachelor’s degrees in various disciplines within nine years (p. 30). On the other hand, 

the recent work examining the attainment of transfer students relative to rising juniors suggests 
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that the majority of this BA gap may be attributable to the failure of students to transfer at all, 

rather than dropping out after transfer. Despite this potential reality, Dougherty’s hypotheses 

regarding institutional characteristics of the four-year context influencing persistence is an aspect 

of the transfer experience that may be highly relevant to the post-transfer experiences of STEM 

students in particular. An exploration of what happens to STEM-aspiring transfer students 

immediately after transfer can add to our understanding of these processes. 

The majority of the studies that explore transfer are quantitative studies; they look solely 

at GPA and years to degree completion as measures of student success. This does not allow for 

students’ perceptions of problems or obstacles to be considered as variables. Whereas 

quantitative studies analyze large data sets of students’ GPAs, qualitative analysis, which is my 

method of study, allows for a more nuanced approach. Some qualitative studies exist that explore 

community college student transfer. Townsend and Wilson (2006) interviewed transfer students 

who reported their experiences as they described cultural and academic differences between 

community colleges and the four-year schools they attended. Students said that at the four-year 

school they were intimidated by larger class sizes and a larger campus setting, and they had 

difficulty integrating socially with other students and communicating with professors. Students 

said they were unexpectedly overwhelmed at the increased volume, pace and rigor of academic 

coursework at the four-year school (p. 450). Qualitative inquiry allowed the students to describe 

their experience of transferring from one institution to the next. 

The range of studies noted above present a well-defined combination of patterns. First, 

only a minority of community college students with bachelor’s degree goals actually transfer to a 

four-year college or university. Second, students who begin in a community college and manage 

to be among the minority who transfer to a four-year institution tend to experience equal levels 
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of success relative to native students with regard to their persistence to degree. Third, although 

transfer shock seems prevalent, this GPA decline does not necessarily jeopardize bachelor’s 

degree attainment. However, none of this research addresses the particular population of aspiring 

community college STEM students and their trajectory into and through four-year institutions. 

While persistence to degree, graduation rates, and GPA performance are all-important 

considerations in attempts to understand patterns relevant to transfer student trajectories, such 

data do not explain students’ actual experiences as they move from one institution to the next. 

Also, with few exceptions, most prior research has neglected the unique conditions of STEM 

student pathways, such as curriculum and academic differences between community colleges and 

four-year schools. We know little about STEM transfer student experiences with regard to their 

attempts to attain baccalaureate degrees specifically in STEM majors. The following section 

looks specifically at literature about STEM students. 

STEM Students 

Persistence in STEM majors can be challenging for all students, not only transfer 

students; many STEM students who start at the four-year school choose to leave their original 

STEM major. In a four-year, longitudinal study of 27,000 students, Astin and Astin (1993) found 

that, from freshman to senior year, the percentage of students in STEM majors dropped from 

28.7% to 17.4%. Although these figures report for STEM students overall, not transfer students, 

these findings indicate that STEM major attrition is significant. Another study found that more 

students initially enroll in STEM majors, but persistence to degree completion is problematic 

(Whalen & Shelley, 2010). Although Maltese and Tai (2011) observed that baccalaureate degree 

completion has nearly tripled in the last 40 years, degree completion for all STEM students, not 

just those who have transferred, has remained static or decreased. 
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Whalen and Shelley (2010) conducted a study looking at degree persistence and 

comparing academic success for STEM and non-STEM majors. They found that 73% of students 

who started in a STEM major stayed in STEM, but when they compared them with non-STEM 

students, they found that 92% of non-STEM students remained in their original disciplines (p. 

51). Clearly, STEM students did not stay in their chosen major with the same degree of 

persistence as non-STEM students. 

It is difficult to calculate the percentage of STEM community college transfer students 

who factor into these figures. Most prior research about transfer students has neglected the 

subcategory of STEM students. When most colleges and universities track degree persistence 

and degree completion, they tend to focus on First Time-Full Time Freshmen (FTFTF) rather 

than transfer students, so disaggregated institutional data on community college transfer students, 

and therefore STEM transfer student degree completion, is practically unobtainable. Fewer 

studies about STEM students, or the even smaller subset of STEM transfer students, are 

available, and what research does exist is often about specific disciplines, such as nursing or 

engineering, or specific populations, such as women or underrepresented students. 

Another consideration is the lack of diversity in gender, race and ethnicity, which can 

make the STEM classroom and workplace more intimidating to women and minority students. 

This “chilly climate,” combined with the transfer students’ potential for transfer shock, can 

potentially create a discouraging environment for college persistence. Even more compelling 

than climate, intimidation matters because in the context of gender, race and ethnicity, this is a 

feature both of students’ aspirational development and a feature of the institutional context, 

which impacts student experiences and decisions. 

Many nursing students complete prerequisite coursework or receive two-year nursing 
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degrees at community colleges and then transfer to a four-year institution for the Bachelor of 

Science in Nursing (BSN). Newton (2008) observed that financially disadvantaged and minority 

students use the community college as a starting point when eventually planning to complete a 

BSN. Newton (2008) investigated the high attrition rate of BSN transfer students; she reported 

attrition rates for students from community colleges to BSN programs at around 50%. Projected 

shortages of health care professionals, nearly all of which require STEM undergraduate degrees 

such as the BSN, support the urgent need to investigate successful transfer and persistence for 

community college transfer students. 

Success in educational aspirations often starts at an early age, and high school 

educational preparation is an important part of later college success. Taking this into 

consideration with young women considering STEM careers, Packard and Nguyen (2003) 

explored characteristics of gender on STEM degree aspirations and adolescent girls’ images of 

themselves as future scientists. Forty-one diverse, female high school students with STEM 

curriculum preparation were asked about factors that influenced their career plans. Participants 

suggested that career-related internships and intensive academic programs, especially those that 

yielded important mentoring relationships, were contexts in which they negotiated career-related 

possible selves and subsequent career plans. In other words, having rigorous academic 

preparation, professional mentors, and science-related internships all contributed to these young 

women’s persistence towards STEM careers. Therefore, a study of STEM college student 

experiences should examine how students’ STEM career aspirations might play a role in their 

decisions, trajectory, and persistence towards their STEM degree. 

Daempfle (2003) explored the transfer experience for STEM transfer students who have 

successfully transferred. Daempfle looked at cognitive and non-cognitive factors, considerations 
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of student identity and student demographics, STEM and non-STEM status, and transfer and 

non-transfer status. While investigating attrition rates for first-year students in Science, Math and 

Engineering (SME) fields, Daempfle (2003) reported that SME students, especially minority 

students and women, described their science classes as being unfriendly. Other factors that were 

reported to create dissatisfaction among SME majors were problems with science faculty and 

instructors, differing high school/community college and college faculty expectations, and 

“epistemological considerations,” a term used to describe how community college and university 

students view knowledge and learning differently. For example, Daempfle found that community 

college students were more likely (than university students) to believe that learning is: 1) simple, 

2) certain and 3) quick (p. 46). This might create a challenging transition towards higher-order 

thinking, which is especially required for science and math classes, for community college 

transfer students new to the university environment. 

Packard et al. (2011) also looked at the experiences of female community college STEM 

transfer students. In a qualitative study of 37 students, the researchers found that the majority of 

the women persisted in STEM majors at the four-year school, but two switched to non-STEM 

and two dropped out of school. Some of the factors that the students said contributed to a 

successful transfer experience include effective transfer advising, inspirational professors, 

sufficient academic resources and flexible work schedules. Barriers were described as negative 

course experiences, poor advising and limited finances. This study articulates the complexity of 

looking at STEM community college transfer, such as students’ personal characteristics, 

institutional differences and transfer policies, but it did not take into account how career 

aspirations might play a role in the women’s persistence towards their degrees. 
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Career Aspirations of STEM Students 

Most of the studies exploring college student transfer have looked at academic 

performance and general college persistence, but the effect of students’ career goals or 

professional aspirations on college persistence have been largely unexplored. Looking at degree 

completion overall, research suggests that students with explicit career aspirations are more 

likely to persist than those who do not have specific career plans and aspirations (Hull-Blanks et 

al., 2005; Maltese & Tai, 2011; Packard & Nguyen, 2003). Hull-Blanks et al. (2005) found that 

students who reported occupational goals were more likely to make positive persistence 

decisions than students who reported more ambiguous goals (p. 16). St. John (1990) found that 

students’ having clear postsecondary plans, such as college goals or college-related career 

aspirations, was an important factor affecting college student persistence. Looking specifically at 

STEM persistence in STEM majors, Maltese and Tai (2011) found that, after accounting for 

student background and math academic achievement, students seeking careers in STEM fields 

were two to three times more likely (italics mine) to graduate with STEM degrees than peers who 

did not share this career aspiration (p. 885). Clearly, the effect of career aspirations on students’ 

degree completion is compelling. 

Studying persistence of students in STEM disciplines and careers is complicated by the 

myriad ways that STEM education is offered. Occupational or applied degrees or trajectories 

(e.g., an associate’s degree in radiology) are not usually considered in articulation agreements, 

yet many students at community colleges are in technical or occupational paths. Although some 

health professional programs, and some medical and dental schools, do not require completion of 

a baccalaureate in order to gain admission to their programs, this number is very small. Also, 

medical schools with these programs, which offer combined BA/MD or another kind of joint 
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degree, are extremely competitive and most require that students gain admission from high 

school. This kind of educational pathway is not applicable to the community college transfer 

student population I am studying, so I am not including this occupational trajectory in my study 

or literature review. 

Theoretical Frameworks 

The literature review above makes several things clear. First, in prior studies of transfer, 

there has been little attention paid to occupational aspirations or specific major or career 

intentions, and while institutions and states invest in articulation agreement policies, student 

outcomes as a result of articulation agreement policies in practice are rarely considered. Second, 

although persistence of transfer students may not be an issue of great concern, persistence of 

transfer students in a STEM major or towards a STEM career may be of greater concern, 

particularly when considering the impact of transfer shock on STEM persistence. The role played 

by career goals in STEM persistence of transfer students may be crucial, yet it has been 

neglected in prior research. Third, a conceptual framework that adequately addresses what is 

meaningful in the post-transfer persistence experiences of STEM transfer students should be 

informed by the collection of research related to this subset of student experiences. 

Therefore, the conceptual framework I use should factor in the relevance of students’ 

career aspirations, their demonstration of academic performance, their interactions with 

university personnel (such as academic advisors, professors, etc.), and the impact of institutional 

policies and students’ personal characteristics. 

Prevailing persistence literature, such as Tinto’s theories of social integration (Tinto, 

1975, 1993), emerged from studies of traditional students. Tinto (1993) explored college student 

departure and reported that, for students to persist, they need to be integrated formally and 
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informally into the institution in two important ways, academically and socially. Academic 

integration was framed, formally, as academic performance, as demonstrated by students’ 

grades. Informal academic integration was considered through participation in activities with 

academic personnel, such as interactions with faculty and/or staff members. Social integration 

was demonstrated formally by participation in extracurricular activities, while informal social 

integration was shown by students’ interactions with student peers. Tinto (1993) admits that the 

diversity of ways students enter and depart college contributes to the complexity of 

understanding student persistence, so he, like most researchers, reports that he studies student 

persistence looking at data for students who enter college as first-time, full-time, degree-seeking 

students (p. 13). It is for this reason that I feel Tinto’s theories are not the best model to examine 

my data because his model does not reflect the population of students that I am investigating. 

However, like Tinto and as demonstrated by my research questions, I also want to explore what 

social and academic interactions influenced STEM student persistence and how. Because I am 

studying what is considered a non-traditional student population, I did not frame social and 

academic interactions/integration exactly the same as Tinto (1993). With my interest in transfer 

shock, I do agree that academic integration is demonstrated by student grades; this is how Tinto 

(1993) formally framed academic integration. However, in contrast, Tinto considered student 

involvement with academic personnel—faculty and/or staff members—as demonstrating 

informal academic integration. Because I am looking critically at university personnel and their 

influences, I do not agree that these kinds of interactions are necessarily positive and/or 

academic in nature. Therefore, I am looking at student interactions with university personnel 

through the lens of Rhoades’ (1998) concept of managerial professionals and the phenomenon 

that Clark (1960) observed and which he called “cooling out.” While recognizing the historical 
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importance of Tinto (1993), I use these other frameworks to capture the complexity of how 

career aspirations influence persistence for STEM transfer students.  

The following sections explain in greater detail each of the theories and concepts used as 

lenses through which to examine the data collected. The first of these is Social Cognitive 

Career Theory (SCCT), which integrates students’ personal characteristics and cognitive 

variables within a contextual environment. The second lens is Burton Clark’s “cooling out” 

theory (1960). This theory describes how institutional policies and/or campus staff members 

discourage academically under-performing students from continuing towards apparently 

unrealistic academic goals. The third and final lens is the role of “managerial professionals,” as 

described by Rhoades (1998). Managerial professionals are mid-level student service providers 

such as academic advisors, academic counselors and career counselors whom students look to as 

resources to assist them in navigating the university environment. I conclude by integrating the 

three and describing how, taken together, they provide the best conceptual framework through 

which to view the results of this study. 

Social Cognitive Career Theory. SCCT is a developmental theory designed to help 

understand people’s career interest, choice, and performance processes. This theory takes into 

account personal agency (an individual’s capacity for self-direction) and factors such as age, 

gender and ability (which may enhance or constrain personal agency) and environmental factors, 

such as home life and available educational or occupational opportunities (Lent, Brown & 

Hackett, 1994). SCCT is a complex and comprehensive theory with many elements that I will 

not be taking into consideration, so I will only explain the small section of the theory that I will 

be using to analyze the data.  

The aspect of SCCT I will be using is the concept of how individuals develop self-
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efficacy, which can be defined as the belief that one’s personal agency determines the successful 

completion of personal goals and outcomes. Self-efficacy is acquired and revised through four 

primary informational sources of which the first two are: 1) personal performance 

accomplishments and 2) vicarious learning. I use the first two primary informational sources of 

personal performance accomplishments and vicarious learning, because the evidence that 

emerged from my data is most salient to these concepts.  

The first primary informational source, personal performance accomplishments, is 

considered the most influential in establishing self-efficacy. The concept of personal 

performance accomplishments can be easily understood by considering how individuals who 

participate in an activity in which they believe they are competent expect positive outcomes, and 

this inspires them to continue performing this activity, thus increasing the likelihood for even 

greater participation in that activity. Personal performance accomplishments can be illustrated 

by considering someone who starts playing the piano. If the person plays regularly and improves 

in their music making ability, that individual would usually develop the belief that he or she is a 

good musician; this individual develops faith and belief in their own ability and accomplishment. 

This is a reciprocal pattern; initial belief in one’s competence leads to greater participation; 

greater participation leads to increased activity; increased activity leads to even greater 

competence.  

The second primary informational source, vicarious learning, is best illustrated by the 

term “modeling”, such as an individual observing someone else perform a specific task or 

activity where the individual has the opportunity to imagine him or herself performing the same 

activity. For example, a student who is considering a career as a nurse shadows a working nurse 

on a hospital ward, and based on what she sees, the student develops the belief that she can see 
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herself successfully performing the duties of the nurse. This increases her confidence that she, 

too, can become a nurse. 

While I am not using all aspects of the theory in my analysis, SCCT takes into account 

personal characteristics and context such as environment, so this theory offers an especially 

useful perspective when looking at career issues for women and underrepresented individuals in 

STEM fields (Miller et al, 2010). This theory has been used extensively in studies that explore 

individuals’ career processes while operating within environments that could be considered 

difficult or hostile for those populations. Betz and Hackett (1997) utilized SCCT in a career 

assessment of women; this study explored research about career counseling for women, not 

necessarily college students. Their concern was that in career counseling especially for women, 

the women’s life and background experiences were associated with gender role socialization. 

This may lead to gender differences in self-efficacy and confidence in traditionally male-

dominated career fields, some of which are STEM fields (p. 384). The authors point to the 

considerable body of empirical research that has consistently supported gender differences in 

math self-efficacy. They found that a number of successful interventions have been employed to 

increase self-efficacy, interests and therefore career options (p. 397). Limitations of this study 

with respect to mine are that they looked at career aspirations for women who were not 

necessarily college students. 

“Cooling out” student aspirations. Clark (1960) observed what he later termed the 

“cooling out” phenomenon during his studies of community college students. Clark found in one 

community college that community college counselors, advisors or teachers discouraged 

ambitious but low-performing students from transferring to a four-year school. These 

institutional staff members would “cool out” students’ unrealistic plans; instead, students would 
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be gently diverted towards less academically rigorous, alternate goals, such as associate degrees, 

vocational education programs or certificate programs (Clark, 1960). This “cooling out” theory 

provides a historical framework of how college personnel enforce structural and institutional 

objectives while providing student services. Counselors and advisors who urge students to lower 

their academic ambitions do so in an effort to “help” the students. Advisors may believe that, due 

to poor academic performance, the students are destined to fail, so they divert them in an effort 

to provide an alternate path with a greater likelihood of success. 

The aspirations of STEM students can be discouraged after they successfully transfer to 

the four-year institution in a variety of ways. Institutional policies, such as GPA restrictions that 

must be met before promotion to advanced standing or permission to take upper-division 

coursework in a specific STEM major, can delay or divert students. Personal interactions with 

managerial professionals who work at a four-year school can also perform the cooling out 

function. As part of their job, managerial professionals explain and uphold policies, which may 

have the effect of “cooling out” students from pursuing STEM major and career paths. 

Managerial professionals. Many university staff members who work with transfer 

students fall into a category of college employees called managerial professionals, a term coined 

by Rhoades (1998). Managerial professionals are instrumental in understanding the experiences 

of the population under study. These university staff members are influential to STEM 

community college transfer student retention; it has been demonstrated that effective academic 

advising and other similar student services are an important element of successful college 

retention (Braxton & Mundy, 2002; Laanan, Starobin & Eggleston, 2010). Managerial 

professionals, who are neither faculty nor administrators, are mid-level, professional staff with 

titles such as academic advisor, academic counselor, college admissions staff, transfer center 
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staff, or career counselor, to name a few. They meet with students to discuss college admissions 

and transfer policies; information about majors, course selection, and curricula requirements for 

degree completion; preparation for professional and graduate school admissions; and career 

preparation. Many students only learn about specific college or university policies when staff 

members explain that such policies apply specifically to them. When needed, it is the role of staff 

members to explain policies and procedures to students such as a recommended timeline to 

degree completion, how transfer units are applied to fulfill prerequisites or other courses, and/or 

detailed degree and graduation requirements. In addition to their student support and service role, 

and due to their official role as policy interpreters and enforcers, these staff members may serve 

as gatekeepers to degree progress by discouraging students. 

Stanton-Salazar (2010) coined a term similar to managerial professionals, institutional 

agents; this is a term that possesses a different flavor of meaning. In his studies of low-status 

students in school, he found that campuses have “key players” who have the knowledge, the 

skills and the desire to help students learn to navigate an unfamiliar campus environment. Some 

of the titles he gave institutional agents include recruiter, advisor, cultural guide, coordinator and 

political advocate. He describes institutional agents as networked campus power brokers who 

tangibly assist students. I see managerial professionals as members within this construct, 

however, in Stanton-Salazar's model, the institutional agents are always positive. Because 

managerial professionals may have to play a bureaucratic role and have an official responsibility 

to the university, their behavior may not always be perceived as benevolent towards students. 

From an occupational perspective, managerial professionals enjoy autonomy, benefits 

and salary closer to faculty-level positions than to lower-level administrative or clerical staff. To 

confirm their professional status, they create national professional organizations with 
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memberships in the thousands; three such organizations are American College Personnel 

Association (ACPA), National Association of Student Personnel Administrators (NASPA), and 

National Academic Advising Association (NACADA). These organizations hold regional and 

national conferences, establish best practices, conduct research and write about their profession 

in peer-review journals. To work in these positions, managerial professionals are usually 

required to have a bachelor’s degree and often a master’s degree. They are perceived by students 

to possess authority and knowledge, so it is important for these professionals to build rapport 

with students. It is not surprising that students see them as experts in the degree/functional field 

for which they advise or work, even when the advisor’s work experience, education or degree 

may be unrelated to the department’s academic discipline. For example, a biology academic 

advisor may have an undergraduate degree in history and a Master of Arts degree in education, 

neither of which is related to biology. 

Students who attend the university after completing an articulation agreement may not 

experience a “cooling out” process at the community college because articulation agreements 

guarantee transfer when minimum expectations are met. With the proliferation of articulation 

agreements, community college counselors and advisors may believe that students truly are 

prepared for a four-year university. Because of these articulation agreements, other mechanisms 

may be in place at the university to “cool out” the aspirations of some transfer students. 

Examining the managerial professional’s role as purveyor and upholder of institutional policy, 

and seeing where and how managerial professionals serve as cooling out agents for STEM 

students, are important for the goals of this study. Because these staff members work closely 

with students, often interpret and uphold policy, it is useful to see how managerial professionals 

impact community college transfer students’ persistence towards their STEM major and/or 
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career. 

The Research Gap 

No comprehensive conceptual framework exists to address the experiences of STEM 

transfers and their STEM persistence, especially a framework that looks at student response to 

academic difficulties when transfer shock occurs, and in relationship to career aspirations, which 

are particularly salient in many STEM disciplines. For my analysis, I incorporate portions of 

Social Cognitive Career Theory, Tinto’s (1993) concepts of social and academic integration, 

studies of the “cooling out” process, and research into the centrality of institutional agents 

(which I frame as managerial professionals). Through these combined lenses, we can 

hypothesize that a student’s personal agency is responsible for how she or he respond to inter-

institutional environmental changes. The environmental aspects I consider are primarily inter- 

and intra-college transfer policies and practices and institutional resources for students 

characterized by student service providers. This study seeks to identify how institutional policies 

influence STEM transfer; where students acquire information, such as the resources they use 

before, during and after transfer; their experiences working with managerial professionals; and 

what students identify as primary influences in their STEM discipline persistence. My research 

attempts to address these gaps in our understanding. The following chapter explains the process 

by which I gathered and analyzed my data. 
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CHAPTER THREE: DESIGN AND METHODOLOGY 

The overall purpose of this study is to explore and understand the student transfer 

experience for university students in STEM majors who completed science-emphasis articulation 

agreements at a community college before transferring to a four-year institution; to look at what 

students experience as resources or obstacles in their pursuit of a STEM degree; and to explore 

the university's approach towards community college transfer students. To these ends, I 

interviewed STEM community college students after their transfer to a research-intensive 

university. I also interviewed university staff members such as academic advisors, transfer 

admissions counselors, transfer center staff, and career counselors who work with STEM transfer 

students. These individuals are in a position to influence, uphold, interpret, implement and 

perhaps occasionally bend university policies, including policies regarding transfer. I incorporate 

multiple other sources for analysis such as state, university and STEM major websites, internal 

college documents and critiques, and observation of several events at the university for and about 

transfer students. 

In this Design and Methodology section, I identify my research questions, situate my 

research in the qualitative tradition, review site and participant selection, present the analytic 

tools and methods I use to evaluate my data, and present the theoretical frameworks through 

which I evaluate my data. I also include the results of a pilot study I conducted where I 

interviewed STEM community college transfer students to assess the worthiness of this topic of 

study and to assess the validity of my interview questions. 

The research questions I have chosen revolve around understanding the resources and 

influences for STEM transfer students’ persistence in STEM majors and careers after transfer to 

a four-year school. The following research questions are designed to meet the goals of the study, 
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and to guide the data collection process: 

Research Questions 

1. What institutional policies and practices are in place to help STEM transfer students 

transition to the university?  

a. How do STEM transfer students make sense of the information and direction they 

receive regarding these policies such as transfer requirements, policies and 

procedures? 

b. How do STEM transfer students respond to the guidance of institutional agents 

and the requirements of institutional policy? 

2. What helps students persist and succeed in STEM majors? 

a. How do students experience and respond to cooling out policies and behaviors 

enacted by institutional agents, such as academic advisors, transfer center 

personnel, and career counselors, on students’ college persistence?  

b. Do students attribute their success or lack of success to other influences instead, 

and if so, what are they?  

3. How do STEM transfer students perceive their academic and social interactions 

affecting their career decision-making? 

a. What do STEM transfer students perceive the role of the institution to be in 

support of career goals?  

b. What is the institutional perspective on its obligation to help STEM transfer 

students reach career goals? 

4. For STEM transfer students who experience transfer shock, what strategies or 

responses do they utilize to negotiate academic improvement? 
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Results of Pilot Study of STEM Transfer Students 

I conducted a pilot study where I interviewed three full-time, STEM students after they 

transferred to the university. These students met the criteria I outlined for the proposed study: 

they had completed a STEM community college degree (such as an Associate of Science degree) 

or a science-based articulation agreement, and had transferred to the university planning to major 

in a STEM discipline. The student interviews were digitally recorded and transcribed, and the 

text was then examined and evaluated to see if common themes emerged. Two of the students 

interviewed had completed articulation agreements at local public community colleges and said 

they had planned to transfer after completing a two-year degree from the time they started 

attending the junior institution. The third student had obtained a two-year STEM degree, and 

then transferred to a STEM major at a baccalaureate granting institution fifteen years after 

completing the two-year degree. These students’ academic majors were chemistry, biochemistry 

and nursing, respectively. 

This pilot study elicited three shared themes that were generated from stories and details 

described by all three students:  

1) All reported they had experienced incorrect or inappropriate academic advising from 

their community college academic advisor,  

2) All reported that they had been underprepared for the more rigorous coursework at 

the four-year institution,  

3) All three described their social integration on campus to the four-year school as 

unimportant. 

Specific to advising, one student said her community college academic advisor did not 

encourage her to transfer even as she was completing the maximum transfer units and 
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prerequisites. The advisor suggested taking other, unnecessary community college classes to 

“explore.” The student said it was necessary for her to advocate for herself in order to initiate and 

complete the transfer because her advisor kept suggesting more courses at the community 

college. 

All three students said academic coursework was much more rigorous at the university 

than at the community college. They described needing to spend considerably more time taking 

and reviewing notes, reading textbooks and other materials, completing homework and lab 

assignments and studying to achieve good grades. One student said, “At (the community 

college), I could show up for class, study a little the night before a test and get an A. That didn’t 

work so good here, I found out after my first test. I study all the time here.” This same student 

said that a regular homework assignment in lab science classes at both institutions—a weekly lab 

report—took “ten times longer” to complete at the university. 

Finally, these three students all said that the social aspect of being a student at either 

institution was unimportant to them and was not a factor in their educational experience. They 

said they were attending college to obtain a degree and their social needs were met outside 

school. One student said, “I don’t need friends to study with. I know a few people in my classes a 

little, because I see them all the time, and we studied together once or twice, but they’re not 

friends.” This latter theme, the unimportance of the social environment of the school, was 

unexpected because initially I planned to explore students’ social integration as an element of the 

transfer experience. Completing the pilot study was successful in order for me to test my 

questions, to practice recruiting participants, performing interviews, transcribing tapes, and 

analyzing and coding text. 

Conducting the pilot study helped confirm for me that the qualitative approach I was 
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planning was a good method to understand the student transfer experience. The three students 

were enthusiastically interested in participating in the interviews and answering my questions. 

They willingly volunteered considerable information and seemed glad that someone was asking 

for their feedback for the sake of improving the transfer process. 

As described in the literature review, many of the studies about transfer students are 

quantitative in nature, describing primarily numerical data, such as GPA, years to degree, and/or 

retention percentages. What most of these kinds of quantitative data usually cannot capture is the 

students’ lived experience of earning that GPA, how it feels to transfer and what the experience 

of transfer is like, whether or not student expectations were met, and what considerations went 

into student decisions that encouraged them to persist in pursuit of a STEM degree and career. I 

believe these much more experiential questions can be better answered with a qualitative 

approach, because I am exploring students’ personal accounts of their transfer experience and 

also looking at multiple sources of institutional resources provided to transfer students. 

This research is a case study because I am looking at detailed information about a 

particular kind of participant including accounts by the subjects, in this case, STEM community 

college transfer students at a university. Researcher Yin (1984) defines the case study research 

method as an empirical inquiry that investigates a contemporary phenomenon within its real-life 

context; when the boundaries between phenomenon and context are not clearly evident; and in 

which multiple sources of evidence are used (p. 23). I am using multiple sources, including some 

public, online electronic resources; some internal, institutional documents; and materials and 

student interviews. 

The Setting: Selecting the Environment and Institution 

According to the Kellogg Commission, land grant institutions were created to open 
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opportunity and broaden access to higher education, much as community colleges are intended to 

do (Kellogg Commission, 1998, ix). I have chosen a large, research-intensive, land grant 

institution for this case study as I explore the transitions students experience in moving from a 

community college to a four-year institution. The mission of land grant institutions is to promote 

mass education emphasizing “equal access” (Johnson, 1981, p. 334). The mission of land grant 

schools was to make education more relevant and available to the masses; this is similar in 

philosophy to the goal of community colleges. Land grant institutions are particularly pertinent 

for studying STEM students because these schools were established to teach practical skills in 

agriculture, science and engineering (Johnson, 1981). 

Data Collection: Content Analysis  

In an effort to triangulate data and gain a greater understanding of the STEM transfer 

student experience, my first research process involved content/discourse collection and analysis 

of policies related to student transfer, especially for STEM students. I chose five main resources 

for this section of my data collection and analysis:  

1) An institutional document titled Report: Phase I, Task Force on Transfer Processes 

and Practices Report, which critically examined transfer at this university. 

2) Statewide and institutional websites that describe STEM degree information for 

transfer students, articulation agreements and transfer policies, practices, and procedures 

between the university and the state’s public community colleges. 

3) A critical analysis by three university personnel (one from each of the three state 

universities) of the statewide transfer website. 

4) Training materials and program/policy presentations from two symposiums (offered 

six months apart) designed for academic advisors at two institutions—the local community 
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college and the university—to help advisors better serve community college transfer students. 

5) Observations at two transfer student welcome events. 

To clarify further, I evaluated the primary statewide website which explains transfer 

policies in this state; this resource is used by students and university staff. I also viewed a critical 

analysis of the same website by three university personnel from three of the state universities. 

These three representatives, who were members of a task force, critically analyzed the statewide 

transfer website to assess if it was appropriate for potential new transfer students to understand. 

They were looking to see if the transfer policy information on the website was plain, clear, and 

accurate. Reading the critiques of the website allowed me insight into the assumptions and 

perspectives that university representatives have about transfer students. 

Sources 

A first research process involved content/discourse collection and subsequent analysis of 

publicly available, written official academic policies related to the transfer process. This included 

examination of a report written by an institutional task force, numerous websites, and materials 

and information from a transfer student-related staff training symposium and other events 

designed as resources for transfer students. 

Transfer task force report. In 2010, the Board of Regents that oversees the state public 

universities and the public community colleges established a goal for this specific state 

university to increase transfer student enrollment from the current 1600 students to 3000 students 

by 2020. This ambitious goal nearly doubles the current transfer enrollment. In response to this 

call, the Task Force on Transfer Processes and Practices was formed to identify, analyze and 

establish ways to meet this ambitious goal. In an effort to assess transfer student services, the 

university has recently implemented a Transfer Task Force charged with developing a transfer 
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student orientation. A 37-page document, Report: Phase I Task Force on Transfer Processes and 

Practices (McGrath, 2012) was the result of this task force. This critical document describes and 

outlines successful practices, problems and inconsistencies associated with transfer students and 

recommendations to improve services for transfer students. 

Websites. I performed content analysis of frequently accessed websites about transfer, so 

the first part of this section is a critical content analysis of statewide website for transfer 

information, which presents information about policies concerning articulation agreements. This 

statewide website lists all the public institutions of the state with which the articulation 

agreements correspond. This includes the community colleges, tribal colleges and the public 

universities. This transfer information is widely used by students and university staff members as 

a source of articulation agreements policy and transfer information. For example, statewide 

articulation agreement websites, literature and materials are used to help advisors understand 

state transfer policies and procedures. Advisors access this information because they are often 

required to explain it to students. Representatives from three state universities critiqued the 

accuracy, usability, and clarity of this website, demonstrating that this is an important resource 

for university staff, as well as students. 

Other websites I viewed I termed “local” websites, because these websites refer only to 

the university in which this case study was conducted. These websites include some of the 

university’s STEM major department websites, such as the College of Science, College of 

Engineering or College of Nursing department sites. At these locations, I viewed content targeted 

specifically to transfer students. For example, the College of Science website (“Transfer 

Students,” 2013) offers specific advice to transfer students coming from the local community 

college, prior to transfer. Other colleges and departments create and make available four-year 
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plans to provide students a one-page “snapshot” of the classes they need to complete a degree. 

This is often the first document that students see when they meet with a university advisor when 

declaring (or attempting to declare) a major. I wanted to explore how website information 

corresponds with what students hear from other sources about transfer. 

Community college and university advisors training symposiums. I attended and 

obtained materials from two educational training symposiums designed as a cross-training event 

for the academic advisors who work at both the local community college and at the university. I 

was told that these symposiums were initiated because students complained that they received 

wrong information about transfer. The two institutions, the university and the community 

college, and their advisors operate independently, and students reported receiving inaccurate 

transfer information (personal communication, R. Catts, 9/14/12). The initiation of these 

symposiums was in response to these kinds of student complaints; the symposiums were a pro-

active approach to help advisors at both institutions share information about practices and 

policies so that advisors could better meet the needs of transfer students. Most topics specifically 

addressed the transfer student process. From these events, I collected planning and meeting 

agendas, PowerPoint presentations, handouts, supporting literature and other teaching and 

training materials. After organizing this volume of information, I reviewed and analyzed these 

multiple sources using close textual analysis. 

In-person transfer resource events. I found several ways that new transfer students 

learn about how to navigate the university. Events such as informal “Transfer Tuesdays” were 

gatherings offered at the university Transfer Resource Center. The “Transfer Tuesday” programs 

were developed by the institution’s Admissions department and the Transfer Center to recruit 

transfer students. If transfer students attend, they are guaranteed early admission decisions by the 
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end of the day they attend the event. The university recently implemented an optional transfer 

student orientation offered twice a year by the Transfer Resource Center. This program is 

referred to as a Transfer Welcome, not Transfer Orientation, even though it performs all the 

functions of a Transfer Orientation. However, it is not called Orientation, to avoid confusion for 

incoming new freshman students who are participating in mandatory freshman Orientation. The 

primary method of orientation for transfer students is in individual meetings with academic 

advisors in their proposed major. To obtain information that is shared in these appointments, I 

asked the parties involved, the STEM transfer students and university staff members. 

Participants 

Interviewing students. I first reviewed characteristics of all incoming transfer students 

to the university from several different sources, a tool to identify the population of students I 

wanted to interview. One such resource is the university’s Office of Institutional Research and 

Planning Support (OIRPS), the department that collects and reports demographic and statistical 

data of student attendance patterns, persistence and graduation data. From 1994 to present, 

between 800 and 850 full-time transfer students transferred to the university from all the state's 

community colleges each year (OIRPS, 2012). These were students in all colleges and majors, 

and I was able to disaggregate the data by major to identify my possible population of STEM 

transfer students to interview. 

For the purposes of this study, I selected and defined STEM majors based on prerequisite 

math and science coursework, as well as upper-division math and science required to complete 

the bachelor’s degree. At this large, decentralized research university of over 30,000 

undergraduate students, I started with a list of incoming transfer students by major. I reviewed 

degree prerequisites and requirements for all majors and eliminated majors that I did not consider 
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STEM. For example, even though B.S. degrees in Business Management or Speech, Language & 

Hearing Science are considered STEM in some literature, at this university little or no 

prerequisite science coursework or calculus or other higher-level math are required for these 

majors. Therefore, students in Business Management and Speech, Language & Hearing Science 

were not recruited for this study. I also eliminated majors that had very few incoming transfer 

students (e.g., Architecture or Crop Production), where it might prove difficult to obtain 

sufficient numbers of students to interview. Although often viewed in the aggregate as STEM, 

considerable diversity exists in STEM disciplines, majors and degrees. I recruited transfer 

students from the Colleges of Science, Nursing, Engineering and the Physiology major, an 

undergraduate major located in a professional medical school. 

I recruited STEM transfer students in a variety of ways: I sent Institutional Review Board 

(IRB) approved email requests to STEM student listservs, I distributed an IRB approved desktop 

flyer that staff members could give to students if they thought they might fit the research criteria, 

and I recruited transfer students through the transfer office at the university. 

I recruited 20 students, but obtained a total of 18 final interviews of STEM community 

college transfer students who participated in one-on-one interviews at the university. I employed 

a combination of purposeful sampling strategies including snowball and convenience sampling 

methods. Students could refer classmates they knew, if they met the research criteria to 

participate. Most of the interviews were conducted face-to-face with students; however, due to 

necessity, one telephone interview was conducted. Interviews were digitally recorded and 

transcribed. Interview questions focused on how students obtain, understand and interpret 

transfer information, and how their STEM career aspirations influence persistence towards their 

STEM degree. I have attached a list of student interview questions in Appendix B. Data 
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collection and analysis occurred concurrently, so data collection could be adjusted to provide 

focus, to promote better comprehension, and to reduce unnecessary data repetition. 

I wanted to inquire about how students’ social and academic issues influenced 

persistence. To elicit this information, I asked students questions about how their persistence to 

their degree was related to their feelings of social integration to the university. I wanted to learn 

in what ways they felt engaged with and connected to the university. I asked students specifically 

how they would describe their social life at the university, if they were friends with classmates 

and about the social activities in which they participated. I also asked about their academic 

readiness to be successful in their STEM major at the university. I asked what kinds of resources 

they utilized to support their academic success.  

Interviewing university staff. I recruited 10 but obtained 7 interviews with managerial 

professionals who work with STEM transfer students. To get a secondary source about students’ 

social and academic integration, I also asked staff members about their perception of students’ 

involvement on campus and students’ academic readiness for university coursework. 

Specifically, I asked staff members questions about their perceptions of the social integration of 

these students such as whether students talked about or demonstrate that they had friends in their 

classes, or that they were involved socially in campus clubs or organizations. I asked staff 

members about their perceptions of the academic readiness of these students, demonstrated both 

by students’ grades/GPA and students' self-report of their competence in classes. 

I felt it was important to interview university staff members such as academic advisors, 

transfer center staff, and career counselors who work with STEM transfer students because these 

individuals explain, uphold, interpret, and implement university transfer policies. 
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Ethical Considerations 

Because my research involved interviews with people, I submitted my study to the 

Human Subjects Protection Program/Institutional Review Board (IRB) for approval prior to 

conducting research. This assured that my interview protocols, such as my recruitment methods, 

interview questions, and accompanying research documents, such as the demographic survey and 

the Informed Consent forms, were acceptable and posed minimum risk to the individuals who 

elected to participate. 

Analyzing the Results of Document Analysis 

I anticipated that a large volume of data would be generated from these multiple data 

sources. I used qualitative analysis software called QSR NVivo 10 to help organize and classify 

the large volume of information. Bogdan and Biklen (1982) define qualitative data analysis as 

"working with data, organizing it, breaking it into manageable units, synthesizing it, searching 

for patterns, discovering what is important and what is to be learned" (p. 145). The goal of 

content analysis is to “examine data, printed matter, images, or sounds—texts—in order to 

understand what they mean to people, what they enable or prevent, and what the information 

conveyed by them does” (Krippendorff, 2004, p. xviii). Since the goal of this research was to 

explore the meanings that transfer students gave their experiences, it was important that I explore 

the explicit and interpreted messages that students ascribe to the transfer information they access. 

The goal in the analysis is not to suggest causal relationships or to obtain generalizable data, but 

rather to observe if any trends emerge between the types of messages students receive from their 

institutions, and the meanings they give these experiences. 

For the data analysis, I used emergent coding to explore patterns that emerge from 

interviews and from the online and print materials about community college to university 
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transfer. While content analysis can have quantitative components, such as how often certain 

words are used, my research goal was to examine both the potential origin and impact of transfer 

messages. Again, since qualitative research examines not so much numbers as interpretation, it 

was the more appropriate research methodology approach. The data analysis included coding of 

transcribed interviews with students. The data were analyzed with an open mind with as few 

assumptions, biases, and expectations as possible. 

Researcher Validity, Limitations and Positionality 

Limitations and validity. Because this is a case study using a qualitative approach, the 

findings and conclusions reached in this study may be limited in the degree to which they can be 

applied to other educational institutions. The findings directly pertain only to the students and 

institutions at which this research took place, and may not be generalizable to the larger 

population of students at other educational institutions. However, by using multiple sources of 

data collection, such as the numerous kinds of document analysis, observing and participating in 

staff training events, attending student information events, in addition to student and staff 

interviews, the trustworthiness of this data and analysis are increased. I analyzed my research 

questions from multiple sources and perspectives in an effort to triangulate my data, which 

involves using different sources of information in order to increase the validity of a study. 

Initially, I developed interview questions based on my research questions and through prior 

literature. To develop my interview questions and to contribute to the accuracy and 

trustworthiness of my interview protocol, I had colleagues and other higher education 

professionals who work with transfer students review my interview questions for face-validity. 

In other words, do the questions seem appropriately designed to obtain the information I am 

seeking? To further enhance the interview protocol, I conducted a pilot study, which I described 
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in greater detail above. Combined, all these methods contribute towards enhancing the validity of 

this research. 

Researcher positionality. One of my assumptions, based on my personal experience, is 

that the university environment provides greater opportunities for personal growth and 

development than the community college environment. Because I attended and completed a two-

year degree at a community college before transferring to a research-intensive university to 

complete a bachelor’s degree, I have personal experiences as a community college to research 

university transfer student. I experienced profound academic, social and psychological 

adjustment into university culture, which caused considerable disequilibrium and consequent 

personal growth. Transferring to a four-year university was a life-changing event for me, an 

impact that did not take place during the two years of attendance at and completion of the 

associate’s degree at the community college. 

As an academic advisor, I have been a member of the workforce that can be categorized 

as managerial professionals for over ten years, although only recently as an advisor to 

predominantly STEM students. I work at a large research university as a pre-health academic 

advisor for students pursuing admittance to programs such as medical, dental and physical 

therapy school; I work predominantly with undergraduate students in STEM majors seeking 

application to these highly competitive programs. Until very recently, I also assisted the College 

of Nursing in advising hundreds of students intending to pursue a Bachelor of Science of 

Nursing, students who had not yet been admitted into the highly competitive major. I realize that 

this makes me an “insider” in some ways. I tried to find ways to take any biases I may have into 

account, which contributes to creating a balanced approach to this research topic. 

The following chapter presents my findings, incorporating my theoretical framework 
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with discussion and analysis of the data. 
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CHAPTER FOUR: ANALYSIS, FINDINGS, AND DISCUSSION 

Introduction 

This study was designed to explore the persistence experiences of community college 

transfer students attending a research-intensive university with STEM career aspirations and in 

STEM majors. A total of 25 interviews were conducted; I interviewed 18 STEM transfer 

students and 7 staff members who work in direct student services. I conducted in-depth 

interviews with participants, most lasting approximately thirty minutes, with some variation in 

duration. I also looked at multiple resources such as websites, documents, internal university 

reports, two staff training events and one transfer student orientation event. I sought out these 

other sources as a method to triangulate my data and verify the data that I gathered in interviews. 

After the interviews were conducted, they were transcribed into text documents. Using QSR 

NVivo 10 software, these interview transcripts were analyzed and categorized into nodes or 

codes, where I organized the volume of data into themes and trends. 

In this chapter, I present the basic concepts, themes and subcategories that emerged from 

my data as I incorporate the theoretical framework and educational concepts introduced above to 

analyze the data. I start by presenting data and analysis of some challenging influences that 

students felt interfered with transfer to the new institution. Many of these influences revolve 

around difficulties with transfer and transfer policies, practices and procedures. Students also 

were challenged by environmental differences between the two kinds of institutions: the 

community college and the university. Adjusting to these circumstances negatively impacted the 

students’ college experience. I then present two themes that emerged showing how students 

overcome the many challenges they experienced; these positive influences are the impact and 

support of family, and the students’ exposure to STEM careers. 
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Theoretical Framework  

The theories and educational concepts I use while interpreting my data include aspects of 

Lent, Brown and Hackett’s (1994) Social Cognitive Career Theory, Burton Clark’s (1960) 

phenomenon of “cooling out,” and Rhoades (1998) concept of the college employment category 

called managerial professionals. I also incorporate Tinto’s (1993) concepts of academic and 

social integration as aspects that influence student persistence. College student persistence is 

complex, and there are many factors involved in trying to explore the phenomenon. The 

theoretical concepts utilized attempt to capture and synthesize the complexity of the information 

I collected. 

To summarize, SCCT (Lent et al., 1994) integrates students’ personal characteristics 

within a contextual environment. Clark (1960) describes how institutional policies and/or 

campus staff members can influence students’ academic choices. Rhoades’ (1998) concept of 

“managerial professionals” provides an updated way of looking at the influences of the 

university staff members who work closely with students and are in a position to influence them, 

similar to the way Clark (1960) observed how college staff members “cooled out” 

underperforming community college students. Although I do not use Tinto’s (1993) theory of 

student departure to analyze my data, I do use some of his concepts related to the constructs of 

social and academic integration. 

Each of these lenses is important in analyzing the outcome of my research because of the 

population of students I am exploring, and because of some of the shared experiences these 

students are more likely to have. The career development theory of SCCT helps analyze 

students’ career aspirations as an element of their college persistence. I felt career aspirations 

were important to look at because 1) transfer students are often non-traditional, older, or reentry 
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students, and many have extensive work experience prior to pursuing college, and 2) many 

STEM disciplines are directly career-related (e.g., engineering and nursing). Even STEM majors 

that are not directly career-related (e.g., biology, chemistry, and physiology) are often 

preparation for students who plan to pursue STEM careers, such as those in healthcare. Because I 

am looking at articulation agreements that guarantee community college transfer, these students 

arrive at the research-intensive institution with differing academic preparation. It is for this 

reason that I am using Clark’s (1960) “cooling out” phenomenon and Rhoades (1998) concept of 

managerial professionals. I am using the academic and social integration concepts from Tinto’s 

theory because my research questions and related interview questions queried how students’ 

academic and social interactions influenced their career decision-making and STEM persistence. 

I am also analyzing how students’ interests in STEM careers are relevant to their college 

persistence, which urges a reconsideration of the role of career aspirations on academic, social, 

and socio-academic integration. Prior persistence frameworks do not include the relevance of 

career aspirations on college student persistence in STEM. 

Introducing the Institution 

This case study took place at a large, public, research-intensive land grant institution in 

the American Southwest. I chose a land grant institution as it is particularly pertinent for 

studying STEM students, because many of these schools were established to teach practical skills 

in agriculture, science and engineering (Johnson, 1981). This institution grants bachelors, 

masters and doctoral degrees, as well as several professional degrees. This school has 

approximately 40,000 students of which over 30,000 are undergraduate students and about 7000 

are graduate or professional school students. Approximately 6300 bachelor’s degrees are 

awarded each year in many different disciplines such as the sciences, humanities, social and 
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behavioral sciences and business. We find the largest headcount of undergraduate students in the 

College of Science, followed by the business college, and then by the agricultural college, which 

offers other STEM majors. Clearly, students in STEM majors are a large component of this 

institution. More than two-thirds of the undergraduate students are residents of the state in which 

the college is located, with approximately one-third of undergraduates being international 

students or out-of-state student non-residents (Fact Book, 2012-2013). The constituents of the 

institution are predominantly White, which is not representative of the state’s more diverse 

demographics of racial and ethnic minorities.  

In 2010, the Board of Regents that oversees the state public universities and the 

community colleges established a goal to increase the number of transfer students. The goal for 

the institution in which the study was conducted was to increase transfer students from 1600 

students to 3000 students between 2010 and 2020. This ambitious goal would almost double the 

current transfer student enrollment over a ten-year time period. Most of the transfer students at 

the university are community college transfers; the majority of transfers at this institution come 

from one of the state’s public community colleges. According to the institution’s Office of 

Institutional Support and Planning Support (2013), over the last five years, approximately 63% 

of incoming transfer students have come from one of the state’s community colleges. 

Introducing Student Participants 

Within the group of 18 students who participated in my study, I saw a diversity of 

demographic characteristics such as age, gender, race and ethnicity, and socio-economic status. 

Differences in lifestyle and educational status included categories such as military veteran status 

and marital/family status, first generation college student status, age of initial college attendance, 

prior employment experience and occupational goals. Students completed a demographic survey 
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after the interview (see Appendix D: Student Demographic Survey Form), the results of which 

are reported in a table (see Appendix A: Survey Results). Other details I report here I did not 

request on the survey, but information emerged during the course of the interview; for example, 

students reported veteran status or native language status. 

Eleven of the 18 students I interviewed were 25 years of age or younger; seven students 

were 26 years old or older. I interviewed 10 women and 8 men. I met with more women than 

men, so this study did not reflect that fewer women are represented in STEM majors, although 

since this is a qualitative study, these figures are not meant to be a representative sample. I do not 

analyze my data in terms of gender or racial/ethnic identity, but where students described events 

that seemed pertinent to this, I do report what they said. To collect students’ race and ethnicity 

data on the student demographic survey, I phrased it in such a way that they self-report their 

identification, rather than establishing categories of my own. I asked students: “In your own 

words, how would you describe your race and ethnicity.” In response to this prompt, eight 

students identified as White or Caucasian; four identified as Hispanic, Mexican or Mexican 

American; two identified as African American, one as Asian American and one as Middle 

Eastern. Based on traditional definitions of “underrepresented,” which includes African 

American, Hispanic/Latino/a and Native American, six of the 18 students would be considered to 

be a member of an underrepresented minority. This institution is a predominantly White 

institution, so the racial/ethnic demographics of the students in my study are not representative of 

the institution’s racial/ethnic demographics. 

I did not specifically ask students for information such as family income or parents’ 

occupations to establish an interpretation of socioeconomic status, but I was interested in first 

generation college student status because I saw that as potentially contributing to students who 
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were less prepared for attending a four-year school. First generation college student status is 

when none of the students’ parents or guardians completed a college degree. To capture this data, 

on the survey I asked students to report their parents’ highest college degree completed. Seven 

students said neither parent (or guardian or other adult they grew up with) had completed any 

kind of college degree. Two more students said at least one parent had completed a two-year 

degree, but not a higher degree. Since the students in my study were seeking a bachelor’s degree, 

and parents with a two-year degree could not help them navigate a four-year school environment, 

nine of the eighteen students in my study were first generation college students. The other half of 

the students—nine out of eighteen—said that at least one parent or guardian had completed a 

bachelor's, graduate or professional degree.  

There is often a perception that community college students are primarily 

underrepresented minority, low income, first generation college students, or combinations of 

these; this was not reflected in my study. Perhaps some students elected to start at a community 

college because, with the continuation of rising tuition costs, it is usually less expensive to start 

there. If so, in some ways this confirms Townsend’s (2001b) and other researchers’ observations 

of increasing numbers of middle class student enrollment at community colleges as a cost saving 

measure in response to rising college tuition. When I examined the data on the nine students who 

said that one or more parents or guardians had completed a graduate or professional degree, I 

could not find a pattern showing that students whose parents had completed advanced degrees 

had better grades or had an easier transfer experience at the university than the students who 

identified as first generation college students. I explored the data to see if the non-first generation 

STEM students who started at the community college were more similar to STEM students who 

traditionally start at the university and, perhaps, were more likely to succeed. Again, I failed to 
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identify a pattern that indicated a difference. 

All but one of the students in the study was a commuter student at the university; 

however, it is actually rare at this institution for a transfer student to live on campus. Ten female 

and eight male students volunteered to participate in my study. I did not intend to analyze the 

data in terms of gender, so I did not ask students questions to get at the role of gender in any 

aspect of their course of study; I merely report it as an element of my findings. Since I 

interviewed students who self-selected to participate, I do not see the gender breakdown as in 

any way representative of the number of male and female students in the various STEM majors, 

nor was that my goal in this qualitative study. One female student made an unsolicited 

observation about how she believed her gender was perceived as a working female in 

engineering. She worked as an engineering technician on a government defense site; she said, 

“Nobody wanted to listen to what I have to say even though the logic was there….so coming to 

school, I knew I needed to finish (my degree) in order to get that recognition, and as a woman, I 

feel like I need to get that education behind me so that they would actually respect me and not 

just put me to the side and say, 'well you know, you’re a female you don’t know what you’re 

talking about.’” She was the only female of the 10 female students who mentioned gender related 

to her STEM career or degree aspirations; with such limited data, I did not attempt to analyze 

gender differences in relation to my findings. 

Students described non-traditional college attendance patterns and life experiences. For 

example, three students explained that they had been working full time in the labor force prior to 

attending college. Two other students were military veterans of service overseas in Iraq and 

Afghanistan, now taking advantage of the expanded GI Bill to attend college. Two students self-

identified as immigrant refugees from Africa, now legal residents of the U.S. Although I did not 
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ask about marital or family status, students reported this information during the interview. Two 

of the women were single mothers; other students, both male and female, identified as married, 

engaged or partnered. One of the Hispanic women and the two students who said they were 

refugees to the United States identified as non-native English speakers. With these diverse 

lifestyle and environmental characteristics, it is easy to see why a staff person in my study made 

this observation about why it is difficult to design services for community college transfer 

students: 

Every transfer student is so different. They’re not all the same as incoming 

freshmen, where they’re all coming right out of high school. I think the transfer 

students could be a couple of years out of high school or they could be in their 

early 30s with a family and working full time. So it’s hard from a programming 

point of view to…create a program that would help or be useful to all the different 

types of students and what they’re looking for. 

Even though this staff person was speaking about transfer students in generalities, her 

description captured the diversity of the students who participated in my study. In interviews, 

students described how characteristics such as age, gender, race and ethnicity, socio-economic 

status, veteran status, marital or family status, and prior employment experience and/or 

occupational goals played an important part in their college transfer experience. 

Introducing Staff Participants 

In an effort to understand the institutional perspective from staff members and to 

triangulate data gathered from student interviews, I interviewed seven staff members who work 

primarily with STEM and/or community college transfer students. For all seven staff members, 

their primary job function required extensive interaction with students. Four of the seven staff 
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members were academic advisors in STEM majors representing biology, engineering, and 

nursing. The academic advisors’ primary role is to counsel and advise students, and to explain 

and interpret institutional policies and degree and major requirements. Two staff members 

worked in roles such as STEM career advising and/or career counseling, working primarily with 

engineering and other STEM students. These staff members worked with students at all points in 

their academic career, offering information about STEM career preparation. Finally, one staff 

member was a transfer admissions counselor who worked primarily with community college 

transfer students. The role of the transfer admissions counselor is to assess and evaluate 

transcripts, and recruit and counsel students prior to transfer. Since some of these staff people 

worked with different kinds of students, I reminded them that for the purpose of this study, I 

wanted them to reflect specifically on their interactions with and perceptions of STEM 

community college transfer students. In an effort to capture this, I provided a copy of this 

statement and I read this statement at the beginning of each staff interview:  

To clarify the characteristics of the students we are talking about in these 

questions: I am referring to transfer students who completed a state-based 

science emphasis articulation agreement or an Associates of Science from a 

community college, and then transferred to the university in a Science, 

Technology, Engineering or Math (STEM) major. 

In some cases, all aspects of this information might not be known about each student they 

interact with, so I asked them, if some of these details were unknown, to use their best judgment 

and try to discuss only students who meet these criteria. In most cases, they said these details 

were known because they had access to student records and/or students would self-report 

academic details. 
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Transfer Student Challenges 

Articulation agreements. Completing an articulation agreement was not always 

beneficial for some students in this study. Articulation agreements are presented on statewide 

websites with links to and from institutional websites, both at the community college and the 

university. The state-based science emphasis articulation agreement is generally recommended 

for community college transfer students who will be transferring to the university in a STEM 

major; this block of classes transfers into the university and fulfills all general education 

requirements. However, in some STEM majors, students may still need additional courses before 

they can take upper division coursework in the major. 

One of my data sources, The Transfer Task Force Report: Phase I, critiqued how 

articulation agreements were operating in practice. The report noted that articulation agreements 

caused difficulties and barriers to transfer due to confusing or absent information given to 

transfer students who were at the decision stage pre-transfer, after they decided to attend and 

were admitted, and/or while persisting after initial enrollment (p. 7). The report identified 

specific problems through which the articulation agreements negatively influenced transfer 

students. Two concerns impacted STEM transfer students the most:  

1) There are several kinds of statewide articulation agreements, with 

slightly different titles, goals, and major or degree plans. 

2) Articulation agreements do not account for changes in course rigor as 

students move from the community college to the four-year school. 

The critique acknowledges that the several different kinds of “articulation agreements” 

with different names and policies can be confusing to students. Many students sought out this 

information on websites. In addition to Associate of Science degrees and traditional state-based 
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articulation agreements, new articulation agreements (sometimes called 2+2 Plans, meaning 2 

years at the community college followed by 2 years at the university) were developed for 

specific majors. While these are more specific and therefore more effective for STEM majors, 

they added another level of confusion and complexity for students who viewed them. 

One critique of the articulation agreements, and in contrast to what many of the websites 

claim, is that they are not the best option for community college transfer students in all majors. 

For example, at the university, the College of Science's Physics Department website intended for 

majors specifically recommends that students should not complete a traditional articulation 

agreement or a 2 + 2 plan. The website says: “the department recommends 1 year at the 

community college and 3 years at the university to obtain a degree.” But the general statewide 

transfer website does not reflect this same degree-specific information. University staff members 

concurred with this claim 

The Transfer Task Force and Task Force Report. In an effort to assess transfer student 

services, the university implemented a committee titled the Transfer Task Force, charged 

primarily with assessing community college transfer at the institution by evaluating processes 

and materials, making recommendations and implementing solutions. The Task Force included 

29 university constituents; members included college directors and deans, academic advisors, 

faculty members, and three undergraduate students, two of whom were transfer students. 

After six months of review of multiple sources, practices and policies, the Transfer Task 

Force generated a 37-page document, prepared by the Task Force Chair, titled Report: Phase I, 

Task Force on Transfer Processes and Practices that critically examined transfer at this 

university (McGrath, 2012). This report describes and critiques policies, practices, problems and 

inconsistencies associated with transfer students and recommendations to improve services. The 
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report states that transfer students are a desirable population to bring into the university because 

they bring attractive diversity in qualities such as ethnicity, race, gender, age and life experience 

(such as veterans or reentry students). The authors of the report make the specific observation 

that transfer students obtain information from multiple sources such as websites, university 

personnel, and other student services resources. I do not look at all aspects of the report, but 

rather I focus on what is pertinent to the students in my study: community college STEM transfer 

students. 

As part of its critique, the Task Force Report admits there are gaps in institutional 

knowledge about community college transfer students; task force members make 

recommendations to ameliorate this gap, such as collecting such data from students through 

interviews, surveys, or focus groups. This suggestion confirmed for me that there was the need to 

explore the community college transfer experience at this school from a qualitative perspective. 

More importantly, by creating such a body as the Task Force, the institution acknowledges that 

they have concerns with how the transfer process functions at the university. 

Websites. Websites were an important source for understanding transfer concerns 

because, long before their transfer occurs, prospective transfer students turn to the Internet 

seeking information about college admissions, attendance and transfer. Eleven of the eighteen 

students in my study said they sought out college and transfer information via the Internet as a 

way to gather information about transfer. Some students said they found the websites “really 

helpful,” “easy to navigate,” “full of information.” Since so many students utilized websites as 

sources of transfer information, I find it important to include a description and analysis of this 

resource in my findings. 

From the students’ descriptions, I have sorted the websites they visited into three main 
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categories: 1) STEM departmental websites about a particular STEM major or degree, such as 

the College of Science or the chemistry major, 2) the general university website, and 3) the 

statewide transfer information portal, which provides multi-institutional transfer information 

about articulation agreements and degree paths from all of the state’s public community colleges 

and the state universities. 

As an example of the major or degree website, the College of Science offers specific 

advice to incoming transfer students coming from a community college. Some colleges and 

departments create and make available “four-year plans.” These are usually a one-page 

“snapshot” of all the classes required to complete a specific degree. The state transfer and 

articulation portal website claims that:  

The state-based science emphasis articulation agreement is a 35 semester-

credits lower division general education curriculum block that fulfills the lower 

division general education requirements of majors with more stringent 

mathematics and mathematics-based science requirements. The block will transfer 

without loss of credit from any of the state’s public community college to any 

other state public community college or university, and is for students who intend 

to transfer into majors with more stringent mathematics and mathematics-based 

science requirements. 

Information on the websites was voluminous but not always completely accurate, which is 

understandable considering the diversity of programs, community colleges and universities that 

these websites were created by and serve. A critical analysis of the statewide transfer website 

source was included as an aspect of the institutional internal document titled Report: Phase I, 

Task Force on Transfer Processes and Practices. A website critique was conducted by several 
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university personnel. Staff people providing the critique would print out several pages of the 

website and write their comments on the pages. One area of the website seemed to be suggesting 

to students that the best way to transfer was to complete two years at the community college 

followed by two years at the university. One of the university staff people wrote this critique 

about that information on the website: “This implies the 2+2 (articulation agreement) is the 

only/most efficient way to a bachelor’s degree. Not necessarily, depending on major interest…” 

The person providing feedback on this website was clearly familiar with the complexity of the 

transfer situation that the students and the staff members in my study described, and that 

promoting only one timeline for transfer was too simplistic and may need to be more nuanced 

depending on the major or the program. 

Many students in my study said they sought out information on the state transfer website, 

the general university website and the specific college and major websites. Although students 

attempt to self-advise in this way, frequently they need additional information or explanation that 

can only come from a knowledgeable staff member. 

Other more major/degree-specific websites include some of the university’s STEM major 

department websites, such as the College of Science, Engineering or Nursing; I viewed the 

content on these sites targeted specifically for transfer students. By their very brevity, the four-

year plans provided by some colleges and departments on these sites cannot always capture all 

the requirements or nuances of a degree, which leaves students who are self-advising unsure. For 

example, one student, Sofia, had exhaustively checked websites before transferring to the 

university, but was unaware of the sequential nature of the required classes. She said:  

I wish I knew before I transferred that there were core classes that were 

going to stop me from taking my junior classes. You have to take Chemical 
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Engineering 201, 202, and 203 before you can take your junior and senior classes, 

so it holds me back a year. But I was still determined for chemical engineering so 

I'm doing it, but, in my senior year, I'll be going part-time. But I could have 

graduated sooner, if I had known it was this specific, I would have transferred (to 

the university) sooner. 

Looking at the need for this nuanced and extensive explanation of incomplete or 

confusing university policies and curriculum requirements through the lens of managerial 

professionals identifies why this is problematic for students. Based on university staff members' 

descriptions of their numerous obligations, staff members are routinely required to go above and 

beyond in meeting students’ advising needs, while at the same time being in a position of 

upholding institutional expectations. In effect, these staff members must constantly balance 

between supporting and enforcing, two tasks that may be at odds with each other at any given 

time. 

Many articulation agreements and transfer student information websites promise that if 

students meet the minimum requirements for transfer admission (usually a 2.0 GPA), they are 

guaranteed transfer to the four-year institution. With the proliferation of articulation agreements, 

community college counselors and advisors may believe that students truly are prepared for a 

four-year university. However, many students who are capable of obtaining a 2.0 GPA at the 

community college level are not prepared for the four-year university, especially in math- and 

science-intensive STEM majors. 

For students who complete a science emphasis articulation agreement, once they transfer, 

the only classes they need at the university are upper-division (300 level and higher) science 

classes in their major. This is a difficult academic transition because students are making a leap 
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in the rigor and complexity of coursework. One advisor made reference to the fact that for the 

STEM transfer students who have completed all their introductory, lower-division science 

classes at the community college, in their first semester at the university they are taking upper-

division science classes. Both staff and students talked about this difficult academic transition. 

One STEM advisor, Ms. Crenshaw, said, “I think it can be difficult for them to take some of the 

more general, low level science courses at the community college, and just the transition to the 

university, so it's a higher level in a much larger class setting.” Eight of the students in my study 

stated specifically that the academic rigor of the university classes overall was more demanding 

than classes at the community college. One student, Sofia, talked about her classes at the 

university this way: “It's more time consuming, there's a lot more homework, there's a lot more 

expected of you. And it's more exciting because you're finally expected to apply all this stuff 

you've been learning, but then again, it's like you open a Pandora's Box. So it's difficult.” 

Students compared the perceived difficulty level of community college versus university classes 

and made these observations: “The same amount I study here doesn’t get me the A’s that I got at 

(the community college)”, “…in the science courses at the community college where I attended, 

the work is pretty much laid out for you. Just an example, in a chemistry lab, at the community 

college the professor relates every single step that you need to take.…whereas when you come to 

the university, it’s more on the individual to read up on it, understand the experiment, and that 

whole procedure that the instructor at the community college will usually go through, is not 

available here….” Another student, Tanya, said: “…you sit there and you did so well at 

community college ‘cause it is a little easier and stuff….and then you come here and you’re like, 

‘All right, now I gotta readjust how I did everything before.’ And it’s almost like you kind of 

start as a freshman again…” Tanya added, “…(at the university) they give you a lot more to 
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work, because I feel like the exams were a lot more detailed here than they were like at 

community college. Community college, I felt like they were just kind of very basic. It was just 

kind of like main points are highlighted to you. They didn’t really get into like the nitty-gritty of 

a subject. It was very basic.”  This illustrates the difference in the rigor of academic coursework 

at the community college compared with the university, a difference that both students and staff 

members observe. 

Personnel as information sources. I asked students in the interview questions: Where 

did you find resources to help you before, during and after transfer? Overwhelmingly, students 

responded that their first source for information was websites. The second most commonly 

sought out resource was reaching out to university personnel. These two resources of websites 

and university staff members are related because websites repeatedly referred readers with 

questions to call or meet with an advisor. 

An engineering student, Sofia, said she knew she wanted to be an engineer and said she 

had planned everything carefully prior to transfer. The College of Engineering has thirteen 

different engineering majors, such as aerospace, biomedical, chemical, civil, industrial, 

mechanical, optical sciences, to name a few, and to illustrate the diversity of curriculum that 

exists within the one engineering college and degree. 

Long before Sofia transferred, she said she spent hours perusing the transfer website, and 

especially the university engineering website, familiarizing herself with the engineering 

programs and college requirements. After careful deliberation, she said she decided that chemical 

engineering was her passion. Based on information on the engineering college website, she knew 

she would need a series of three introductory engineering classes after she arrived at the 

university as a chemical engineering major. In her first semester, she enrolled in the required 
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Introduction to Engineering class. Engineering faculty members from different engineering 

disciplines take turns teaching these introductory engineering classes, where students learn about 

the different types of engineering paths possible and how they are related to each other. This 

student did not know that the three introductory engineering classes required for her chemical 

engineering major were sequential, one had to be completed prior to taking the next one, and 

they all had to be completed prior to taking junior- and senior-level classes in the major. Since 

the state-based science emphasis articulation agreement that the student completed fulfilled all 

her general education and lower-division classes, she only needed her upper-division junior- and 

senior-level classes. In her first introductory engineering class, her instructor was a civil 

engineer. He did not know the curriculum requirements for her specific engineering major, 

chemical engineering; therefore, he did not know or explain to her that she would not be able to 

register for upper-division classes until the three introductory engineering classes were 

completed. This put her degree completion on a very different timeline. This lack of complete 

and accurate information will delay her graduation by one year. Sofia revealed that she knew of 

other transfer students in her class who were in the same situation. 

The engineering student in this example was given incomplete or misleading information 

from multiple sources including the transfer website, the engineering department website, and 

the engineering faculty member (who was not an engineering faculty member in her proposed 

engineering specialty). Like nearly all of the students in my study, she relied upon university 

staff to explain unclear or limited information presented on websites. However, the state transfer 

website, the engineering department website, and an engineering faculty member who taught her 

first introductory engineering class all failed to notify her of the sequential nature of these 

required classes. It is this level of nuanced complexity and individuality that is difficult to 
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address when a large amount of information is being presented. 

Math credit versus competency. Math courses are a common source of problems for 

transfer STEM students. The Task Force Report states that some university science and math-

intensive departments do not consider the community college math and/or science classes to 

prepare students for the next university level courses. This is based on the experiences of 

university math and science instructors who observed that transfer students are underprepared for 

university level math and science classes.  

The math policy at the university is that, even though math credit transfers from the 

community college to the university, math competency must be met prior to gaining entry into a 

university math class, regardless of math classes completed at previous institutions. For example, 

if a student takes Calculus I in at a community college, and then plans to take Calculus II their 

following semester at the university, they must take a math placement test before they are 

allowed to register for Calculus II. Their performance on the math placement test determines the 

math they are allowed to take at the university; the prior math courses (or the grades received) 

are not even considered. If, for instance, the student tests at the College Algebra level on the 

university math placement test, even if they completed Calculus at the community college, they 

are only allowed to register for College Algebra (or lower) at the university. This practice is 

understandable in terms of student success, but contrary to state agreements and articulation 

agreement policies (McGrath, 2012, p. 8). It is also not clearly presented on websites. 

Class size. As I asked community college students about their transition from the 

community college to the university, they talked about the expectations and surprises they 

experienced during and after transfer. Several of the students in my study said that they expected 

coursework to be more rigorous at the university and this expectation was met, so greater 
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academic rigor was not surprising. What was surprising was the effect the larger class size had 

on academic performance; four students and two staff people talked about how it can be 

challenging to adjust to very large classrooms and the much greater number of students in the 

classes. In an average classroom, some students are academically focused and highly motivated 

while other less developmentally mature students are not; the diversity of student preparation and 

commitment will be found in almost all schools. But the difference for some of the transfer 

students is that this is not what they were expecting at the university and several students 

discussed how they found this diverse classroom environment difficult to navigate.  

One student, Penny, described the cavernous room and the large number of fellow 

students at the university utterly distracting. She said, “The girls behind me are talking about a 

party. The guy next to me is on Facebook; someone else is answering their phone. The professor 

is ignoring everything and zooming through his notes. How can I focus on the lecture? And if I 

don’t understand something he says, I certainly can't raise my hand and ask!” She said it was 

even more surprising because she had expected university students to be more serious, scholarly, 

and devoted to academics and this was not the case. Students noted that, at the community 

college, a typical class size was anywhere from 15 to 30 students, whereas at the university, the 

standard is 100 to 300 (or more), making it difficult to get to know the instructor. In contrast, at 

the community college, the instructor often knew the students by name and asking a question 

during or after class was easier. 

Leticia, an engineering student said, “… the thing that surprised me more was the larger 

class sizes here…I’m not sure if it’s just specifically because of my major or it’s just in general, 

but at the community college I went to, all of the classes were much smaller. I had absolutely no 

classes in the lecture hall. And here, all my classes are completely in lecture halls. I mean it was 
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just more …adjusting to… how the university works here and the system…” Ryan, a biomedical 

engineering major and military veteran, said, “Well, my first impression coming here was that it 

was very huge, like my first class I went to…there was about 500 students in my class and that 

was a shock to my system because I was just having about 30 students maximum in a class at a 

community college. So, that was different in itself.” These students talked about the expectations 

they had of the university, but this change in classroom environment was not among them and 

therefore was often described as more disorienting. 

Staff members concurred that the transition from small classrooms at the community 

college to the larger university classroom was a problem. Ms. Crenshaw, a STEM academic 

advisor, said this comparing class size at the community college and the university: “…the 

transition to the university…it's a higher level in a much larger class setting, so sometimes it can 

be hard for them to adjust to having these huge, 300 person classes when they're used to having a 

50 person class…where your instructor walks around, and makes sure everyone has the 

information…you feel really comfortable asking them a question.” Ms. Crenshaw said when she 

meets with new incoming transfer students, she tries to inoculate them to be prepared for this by 

specifically mentioning that large lecture halls might be a surprising feature at the university. She 

also likes to introduce students to the different methods of course format and delivery, such as 

having a professor and multiple teaching assistants (TAs) who serve as lab monitors, discussion 

section leaders, or exam graders, which is a very different model of instruction than what is 

usually offered at the community college. 

University policies, practices and procedures. General university practices, policies 

and procedures also caused difficulty for the STEM transfer students in my study. For instance, 

the difference between information provided to new freshmen students and new transfer students 
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is substantial. New incoming freshman are required to first complete an online workshop for 

incoming students called The Next Steps Center where they take a math placement test and learn 

how to sign up for residence hall housing, how to obtain a parking pass, and many other 

important tasks. They are required to attend a mandatory, full-day Freshman Orientation where 

they are given presentations about university resources including financial aid (funding college), 

the police department (safety and security), and the tutoring center (academic resources and 

strategies). Incoming freshman students also get an in-person, hands-on computer lab session 

where they learn and practice navigating the online student records program, which I will call 

RecordU; this program is also how they register for classes and pay their tuition and other 

university charges. Finally, at the end of Freshman Orientation, they meet in a one-on-one 

appointment with their academic advisor and are automatically scheduled for needed classes, but 

they then have the option to change classes based on their personal preferences. 

In contrast, for many years there was no transfer student orientation of any kind for 

incoming transfer students at the university. Incoming transfers would meet with an academic 

advisor who was expected to explain everything the student might need to know about attending 

the university as a new student. Only in 2012, after many years with no transfer orientation, did 

the university Transfer Center begin offering an optional, four-hour event called a “Transfer 

Welcome.” This included presentations about university history and traditions, academic policies 

and important deadlines, and key university resources such as Career Services, campus parking 

and the Student Health Center. Because it is not mandatory, it is estimated that fewer than 10% 

of eligible transfer students attend this event. One student in my study, Lupe, talked about how 

the lack of a transfer student orientation made it more difficult at the university, in contrast to her 

roommates' experiences as freshmen, attending the mandatory freshman orientation:  
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Now that this is my second year, I feel a lot more prepared… I don’t think 

I received as much help from the university because as I transfer student… when I 

first got here, my roommates were like, “Oh, don’t you know about this, don’t 

you know about that?” And I was like, “No, I don’t.” They're like, “Oh, because 

you didn’t go to Orientation.” No, I didn’t, because I'm a transfer student. So, all 

of this is based on my own mistakes…I mean, you could say that I didn’t seek out 

help, but at the same time, there is an overload that you feel coming over here (to 

the university). So, sometimes it’s not easy to seek out help. 

Corroborating this description, some academic advisors noted that they thought transfer students 

were more uninformed than students who started at the university as freshmen. One of the STEM 

academic advisors, Mr. Eagen, said that transfer students were directed to him to answer all 

kinds of questions. He said, “…every day, they come in to see me if their tire is flat or they don’t 

like their roommate or to ask how do I drop a class, or anything else that everyone else on 

campus says, ‘Oh, go see your advisor’ … which is really frustrating.”   

Other policies and practices that disproportionately affect new transfer students are based 

on the course registration calendar, course availability, and when incoming transfer students are 

allowed to register for classes. Continuing university students register for an upcoming semester 

during the previous semester, based on their class standing (e.g., seniors register in the 11
th

 week 

of the previous semester, juniors register in the 12
th

 week, and so on). This schedule is available 

on the university calendar. It is not clear when transfer students have to complete all admission 

requirements in order to be able to register for classes for their first university semester. Several 

advisors made reference to the inherent confusion of the timeline for this process of when 

transfer students are allowed to register for classes. To illustrate, one advisor said, “I think there 
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are some problems that I see, as an adviser, that are externally placed on them by maybe the 

university, like availability of courses…if they’re trying to get into a specific science class, for 

instance. Sometimes that can provide a challenge, depending on when they are trying to come in 

and register for classes.”  

The university website explains the timeline by which all students are allowed to register 

for classes for the upcoming semester:  

If you are transferring units from another college or university, your class 

standing/classification could change (affecting your priority registration). We 

must receive your transcripts by February 15, 2013 in order to evaluate them 

before your enrollment appointment is assigned. Enrollment appointments won't 

be adjusted for class standing changes that occur after February 25, 2013. 

It then gives the calendar dates when all students register for classes. Graduate students register 

first, then special populations such as Honors students, athletes and veterans. Other 

undergraduate students, who are not in special early registration populations, are allowed to 

register based on how many units they have completed. For example, a student who has 

completed 29 or fewer units would be considered a freshman; students who complete between 30 

and 59 units are considered sophomores. The students in my study were considered juniors 

because they had completed 60 or more units, including the 35-37 units in the associate’s degree 

or the articulation agreements they completed. Therefore, these students needed to register for 

upper-division classes. However, transfer students cannot gain access to and register for the 

upper-division courses they need until they have met numerous requirements, such as 

participating in an online admissions workshop called the Next Steps Center, perhaps taking the 

math placement assessment test, sending additional transcripts to demonstrate prerequisite course 
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completion, and perhaps attending a mandatory advising meeting. Some requirements are 

university-wide, others only for specific colleges and/or majors. 

Many transfer students are unaware that they should apply to attend the university well in 

advance of anticipated attendance. Because community colleges are more likely to offer flexible, 

open-access registration, new community college transfers are surprised to find that the timeline 

for course registration is very different. By the time students apply and are accepted, their 

transcript is received and evaluated, and other admission requirements of the university, such as 

sending vaccination records, are completed, students discover that the classes they need have 

already been filled. Ms. Granby, a transfer admissions counselor who works primarily with the 

incoming community college transfer students, made this observation: 

I think the class registration process… is very different. Students can 

register for classes whenever they want at (the community college) and then here, 

whether they come through a priority registration program or through regular 

registration, there are steps to enrollment, and steps for the process that they have 

to fulfill before they can get cleared for registration. And they have to do the class 

registration on their own, but they’re not sure what to do…its confusing. 

Further, the course database in RecordU is a closed system accessible only to current 

students; currently enrolled university students can see on this database not only what courses are 

offered, but also how many seats are available in a class and when a class is full, or who to 

contact to get on a waiting list. Non-enrolled transfer students cannot, so the course scheduling 

system is a complete mystery until they are officially students. One student, Karen, expressed her 

frustration with the complexity of the admission and registration policies for transfer students:  

I was told to see this advisor, that advisor…you need this form. Can you 
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sign up for classes? No. Why? And then, I did not realize that in addition to the 

Next Steps Center (the online university application/admissions/orientation 

program), which is the only thing that I had ever been introduced to by advisors 

and admission staff, there’s also RecordU (the student records and course 

scheduling database). I had no clue and didn't realize that part of my admissions 

was still pending, stuff for FAFSA, tax information (this is located in the student 

records database). I had no idea. I was just a sitting duck, like why isn’t 

this…when Next Steps says I’m fine; I have everything. That was kind of 

confusing….so it was difficult. 

Some of these policies are in place for valid reasons. For example, students should 

demonstrate prerequisite competency before being allowed to register for more advanced classes. 

But in the large bureaucratic university system, transfer students should have equal access to 

critical information that will impact the duration of their college career. These policies are 

aspects of the academic environment in which the transfer students are required to comply, and 

the environment of the university is very different from the one they are used to, that of the 

community college. The university does not offer a comprehensive college orientation. It does 

not have a mechanism in place where non-university enrolled students can access information 

about what and when courses are offered. The incoming transfer students who self-advise, as 

many described they did, do not have access to important information and are required to seek 

out managerial professionals to acquire and interpret STEM major related course information. 

Indirect cooling out via institutional policy. Certain STEM majors at this institution, 

such as engineering, nursing, and physiology, have minimum GPA requirements that limit or 

delay access to upper-division courses, advanced standing and/or progress to the major. 
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Admittance to junior or advanced standing (the true major) is earned via the application process, 

GPA restrictions or other limiting processes. In these cases, a grade decline of even one-half a 

grade point could derail a student’s pursuit of certain competitive STEM majors or degrees. 

Academic requirements differ significantly for promotion to advanced standing in specific 

majors or degrees. Some of the science majors, such as chemistry, are considered non-

competitive; if a student meets minimum academic progress of 2.0, they may stay in the major 

and graduate with this degree. A more restrictive science major is engineering. There are thirteen 

engineering majors with differing GPA, prerequisite classes and specific grade requirements. 

The minimum GPA ranges from six engineering majors that are non-competitive and require 

only a 2.0 to complete the degree to the most restrictive engineering program, biomedical 

engineering, which requires a 2.7 GPA. These restrictive policies essentially serve the institution 

as a way to discourage, or “cool out” students from pursuing these majors. 

Another mechanism by which the university indirectly “cools out” underperforming 

students is by allowing them to remain in a “pre-major” category, rather than being allowed to 

continue in the major. One of the STEM majors represented in my study is the Nursing 

undergraduate major. This major is one of the most competitive majors at the university, where 

students must complete extensive prerequisite courses, and apply to the professional nursing 

program (the junior and senior years), a process that requires an application, a personal essay and 

other materials, and an interview. The nursing college has many more applicants than seats 

available in the nursing program, so with this level of competition, only a small percentage of 

applicants are accepted, typically less than 1 in 5. Admittance to the major is based primarily on 

prerequisite GPA (45%) and cumulative GPA (25%), but the personal statement (10%), and the 

interview (20%) do play a part in admission decisions. Students must have a minimum GPA of 
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3.0 to be allowed to apply to the program. Even though the minimum GPA to apply is 3.0, 

depending on the application pool, the competitiveness varies; however, for the past several 

years, the average GPA of accepted candidates was 3.7 or 3.8, in prerequisite and cumulative 

GPA. If students do not meet certain application, academic or GPA restrictions, they are urged to 

consider other majors rather than leave the university. What these figures demonstrate is that 

completing a degree of some sort is possible with a lower GPA. However, completing some of 

the most attractive and competitive STEM degrees may not be possible. Placement in the pre-

major, combined with the guidance of managerial professionals, can divert transfer students from 

their original STEM academic goals. 

Managerial professionals. Much of the literature about academic advising emphasizes 

that connections with university staff such as academic advisors are central to student success 

(Gordon et al, 2008). Thus, I expected to find that students relied on managerial professional 

staff to help them acclimate and become familiar with the campus. This was not the case for 

many of the students in my study. Students’ perceptions of institutional assistance were 

complicated. Eight of the eighteen students said that no one helped them to find their way around 

the university. They described this as a feeling of being “all alone” after they transferred to the 

university, or a feeling that no one helped them at the university. I asked students questions like: 

“What people have been resources for you here…Who has helped you navigate this institution?” 

Penny replied, “Occasionally, people are helpful…most of the time, everybody is just so busy.” 

Marcus said, “No one… I honestly was kind of like me going solo.” At other times, students in 

my study describe resources and people who did help them, but these students have other 

memories of feeling lost and alone. Tanya, a biology major, commented, “I think when I first got 

here, it was a little…rough and stuff, ‘cause I didn’t really know what to do and where to 
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start…” 

Direct cooling out by managerial professionals. The role of managerial professionals is 

complicated because they are supposed to nurture and serve students, yet they must also 

represent and uphold academic expectations and the institutional goals of the university. Five of 

the seven staff members interviewed admitted they would directly cool students out; in other 

words, they would discourage an underperforming student from pursuing a STEM major or 

career if the student was believed to be non-competitive for the STEM goal. The language that 

the advisors used when they described these situations was that this was an “uncomfortable” 

conversation to have with a student, but they felt it was necessary to help the student. Ms. 

Benson, a STEM academic advisor, said, “Those are the ones who get into the program and then 

there is also a lot that unfortunately who aren’t going to be competitive for our admission. So we 

spend a lot of time trying to advise them into other majors, so that they could at least finish a 

bachelor’s degree.” Another advisor in a different STEM major, Ms. Crenshaw, explained that 

she considered it necessary to be able to suggest alternate majors than the one she advises for. 

She explained, “I actually have a whole binder here that is similar degrees (to our degree). So, I 

have absolutely no issue with pointing out another major if I think it's going to be more 

beneficial to the student. I'm not trying to chase anybody away; obviously and I tell them that, I 

literally say, you're not going to offend me if you want to change your major.” She went on to 

talk about the difficult conversation she might have with students who were struggling in math 

and science classes, but being successful in non-science classes. This indicates that the student 

might be more successful in a non-STEM major. She added, “The ones that are on probation 

(below a 2.0 GPA) and not doing that great, like if they're doing fine in some courses, but they're 

really struggling in the science and math, those are the ones where you have the kind of have the 
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uncomfortable, 'have you thought about another major' conversation. Because like, it looks like 

you can do really well, just not in these specific (STEM) classes. Have you thought about 

looking into something that doesn't require these classes that are giving you that bad GPA? So 

it's not a fun conversation…” Another STEM advisor, Ms. Franklin, talked about some of the 

ways she would approach students who were not successful in their original science major; she 

would offer more of what Clark (1960) called structural alternatives, offering attractive options 

to replace the student’s original choice of a STEM major. Ms. Franklin said:  

If they can talk about science, and what they like about science, absolutely 

we want to keep them here (at the university). Unless you just see that they're 

doing so poorly and they can't make it then we start talking, ‘well, if you like 

science but you're not great at natural sciences, there's this another area of science, 

have you thought about something in Conservation Biology; have you thought 

about something else more applied, where you can take your love of science but 

do something…take the science and do something that you're really great at, say, 

you're a great writer, well, do you want to be a science journalist? Say, you're 

great at art, but you love science, do you want to do scientific illustration?  

Yet another STEM advisor, Ms. Demeter, talked about how she would advise students 

who want to pursue competitive graduate/professional health programs, but who will not be 

academically competitive with their undergraduate GPA. In response to my query of how low a 

GPA is considered non-competitive for health programs, she responded with:  

If a student has a GPA below 3.0…it’s just going to be really hard to get into a 

medical school or a dental school with that GPA…or any health professional 

program. So then, we might want to start talking about different options for 
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getting where they want to go and I’ve actually talked with students who have 

lower GPAs about getting some kind of clinical experience, getting a certification 

and working in a healthcare environment and then thinking about options that 

they see while they’re doing that, like some of the technical careers…. 

In this last case, I find it interesting that even though the student and the advisor are 

situated at a four-year institution, the advisor is recommending the student consider moving back 

to a (two-year) technical degree or career at a community college, such as the one from which 

the student recently transferred. This research institution does not offer any STEM technical 

certificates, degrees or programs. I draw a parallel here between where Clark (1960) observed 

poorly performing community college students discouraged by community college counselors 

from baccalaureate transfer, and instead diverted towards “easier” technical programs. This 

university STEM advisor encourages students with low university GPAs to seek certification or 

technical training, in a similar way, even though this is a very different student population and 

environment. 

The preceding section presented how staff members explained the rationale, the 

circumstances and the methods by which they would “cool out” students. Here I present the 

student response from those students who described they felt as though they were being 

discouraged from pursuing their original STEM career goals. Two students specifically described 

times they said university representatives tried to “cool them out” from STEM aspirations. One 

student in my study, John, revealed to a professor that he planned to pursue an MD/PhD 

program, and the professor told him this goal was “ambitious.” The student interpreted this to 

mean that the instructor was trying to tell him that his career aspirations were “unlikely.” When I 

asked the student how he felt about what the professor said, he brushed off my query and did not 
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answer. He went on to talk about his extensive student activities such as participation in a pre-

med student club and a STEM-related Student Ambassador program, which introduced science 

activities for kindergarten through high school students. He said, “I’m focusing more on now, 

rather than the future.” His response demonstrated to me that he did not believe in the validity of 

the instructor’s opinion. Therefore, I noted this as an unsuccessful attempt at cooling out, 

because the student ignored the professor’s remarks. 

The second student, Karen, who described being “cooled out” from her STEM career 

aspirations became emotionally upset as she talked about the exchange she had with an advisor; 

she flushed and raised her voice in anger as she reported the interaction. Karen said that when 

she told an advisor about her plans to go to medical school, the advisor “…seemed kind of 

annoyed with me while talking to me, (as if to say) ‘you’re not going to go to med school.’ She 

told me to reconsider my career choice. I understand that it is very competitive...but she told me 

to choose another career out of medicine. I didn't understand why. I think because I have a son 

and that’s a time commitment obviously. … She told me to choose another career path. I said no. 

She said, well, why don’t you just take a couple of years off school and work?” It seems the 

advisor rather insistently was trying to convince the student to abandon her goal of medical 

school, or at least that is how the student remembers the exchange. The student was clearly 

offended and felt possibly discriminated against, because she said she thought it was maybe 

because she was a single mother with a small baby. However, the student said she tried to defend 

herself and said there were family members who could help watch her child. The student did 

have a 2.1 GPA after one semester at the university. Perhaps the advisor was trying to help the 

student find a realistic career option, but regardless of the advisor’s motivation, the student 

perceived it as a discouraging exchange. This attempt at cooling out was also unsuccessful, and 
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the student made reference to a supportive influence, her family, which helped her reject the 

advisor’s efforts to have her abandon her medical school aspirations. 

Access to managerial professionals. When prospective transfer students access the 

websites, at both the inter-institutional transfer website and college major and degree websites, 

they are urged to meet with a staff person if they have questions. The Transfer Task Force report 

noted that prospective transfer students sometimes have difficulty gaining access to university 

personnel because they are not yet university students. Specifically, the Transfer Task Force 

report says: “Given advising caseloads and the workload of other student affairs professionals, 

some university staff have difficulty being accessible to talk to prospective students who have 

not yet applied to (the university). This is partly dependent on the time of the year in which 

students try to make contact” (McGrath, 2012, p. 8). This report acknowledges that, especially at 

certain busy times of the year, advisors have insufficient time to meet with and explain degree 

policies, procedures, plans and timelines to prospective transfer students. Staff may be doing 

their best to operate in a busy work environment with multiple job obligations and not enough 

time to meet all expectations and requirements. Evidence from staff and student interviews 

corroborate this observation. The student, Greg, made this observation about how it could be 

difficult to reach his STEM advisor: “…advisors, they don’t pick up their phones. I called him 

and he just by chance picked up the phone. He said, ‘I thought you were my wife. Otherwise, I 

wouldn’t have answered.’” Abdel had this to say about a different advisor: “She was actually the 

only adviser there and she was just busy all the time. So, we didn't really have a whole lot of 

time to talk about optical sciences or engineering…or anything.” 

A career counselor who worked primarily with STEM students, Ms. Alberts, said this 

about her job: “There's never enough time to do the job effectively… there's never enough time. 
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There just isn't. …which is why we do the walk-ins, which is why we do classrooms, which is 

why we do clubs…we try to get to as many people as possible. …One-on-one with a lot of folks? 

Probably not going to happen…” Another university staff person and STEM academic advisor, 

Ms. Crenshaw, reported that she worked extensively with incoming transfer students because she 

advises for a very visible central STEM unit, which is considered easily accessible to STEM 

transfer students. She said, “I would say 75 to 80% of biology transfer students, I've met with...” 

She added that many of these incoming transfer students eventually choose STEM majors other 

than the ones she advises for, but they start with her when they arrive at the university. 

Specifically, she commented, “A lot of (the transfer students) will declare into biology, and then 

when they get here we kind of educate them about the other majors that are available to them, so 

they'll kind of disperse among the other majors, but a lot of them come in through us.” Ms. 

Crenshaw had this to say about her job obligations: “I try my best to get everything done. It can 

get a little overwhelming, especially because we're down a half-time person right now, so there's 

only two of us, and (my colleague) is also the graduate student program coordinator, and that's 

starting in about a week and a half, so she's going to be out of reach, so I'm going to be flying 

solo.... So it's difficult…but I do it to the best of my ability.” Ms. Demeter, a STEM academic 

advisor said, “In my particular department, there’s some understanding… that we’ve all kind of 

got more than a full-time job and that things do have to be pushed aside and there’s more 

forgiveness of not having everything exactly done immediately and perfectly.” 

Other STEM academic advisors talked about strategies they employed in an attempt to 

meet informational needs. Ms. Benson, a STEM advisor said: “we do an information session 

every other week for students who are applying for professional admission and then the opposite 

week we do those who are just coming into (the university) and maybe haven’t completed all of 
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their requirements and are just planning on transferring, or are current students (in other 

majors)…but we probably have about 40 to 50 students who attend on average for those 

application workshops.” Later, she went on to add, “…there’s a large volume of requests put on 

us by students or prospectives who are not technically in our case load, and I’m still trying to 

work with them and give them attention, but at certain times of the year, it’s very, very difficult 

to provide that. And that’s why we’ve implemented those workshops….because that was the best 

way we could think of to be able to give them face time without having to set aside an entire 

appointment…” 

STEM academic advisors talked about the multiple obligations they are juggling in 

addition to advising students. Ms. Benson said, “I manage all the …recruiting events and 

presentations, and I go to all the different things that we get asked to do from Admissions and 

our health sciences group… I also do the orientation stuff for incoming freshmen, and so I go do 

all meetings associated with that. And then we also process all of our Admissions applications, 

so doing those and all the inquiries that go with that for both of our entry level programs…” 

A STEM advisor, Mr. Eagan, talked about how his department divided the student caseload and 

other work between the three academic advisors in their large STEM major. “…Luckily, there 

are three of us here and (we share) our core responsibilities, one of the advisers… can 

concentrate more on recruitment and has about a third of the student population. My colleague… 

has retention and he has about a third. And I have the NCAA, and I’m the point man for 

graduation services and curriculum updates, and then I have about a third (of the students)….We 

seem to keep our head above water just barely… We have three advisers for 1900 students.” The 

STEM advisor Ms. Franklin describes her student caseload: “The number of students we meet in 

an average week obviously varies based on whether it's priority registration, but I would say in 
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an average week, I have about 26 to 30 hours of appointment time. So that's two students for 

every hour. It could be up to 60 students, and sometimes larger during higher registration times, 

but I would say in an average week I probably meet about 35 students…35 to 40.” When I 

inquired about transfer students, she added, “With transfer students, I would say (I see) at least 

probably 10 students a week, if not more. It does depend if it's the beginning of the semester and 

they're trying to come in, then we'll meet with like the whole bunch, and we have a longer period 

of time; we meet with transfer students for an hour when they come in to do sort of an 

orientation.” Then she talks about her other work obligations: “I have a lot of jobs and hats that 

aren't necessarily direct student service. I schedule classes, or I help faculty create classes, or I 

work with graduate students…those types of things...” 

Another STEM advisor, Ms. Demeter, also talked about her job’s multiple obligations 

and her efforts to prioritize tasks, while keeping academic advising student services in mind. She 

reported, “I know that more administrative kinds of things need to be done and I’m pretty 

efficient at doing those…I would say I postpone the administrative things if a student needs 

something, which may or may not be the best thing for my career.” She said non-university 

people regularly contact her to speak at various venues such as middle schools and high schools, 

non-profit organizations or community events. She said she has to turn most of these down, but 

does respond to them and sometimes participates. She said, “…the requests from people outside 

of our institution who are looking for connections with us, those definitely get pushed aside but 

sometimes, I answer it and sometimes, I don’t, and if they’re persistent, they’ll probably get 

through and if they’re not, they won’t …” 

When asked if she had enough time to complete all her work obligations, Ms. Franklin 

said, “I don't feel like 40 hours is enough time to get everything that you could possibly do done; 
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now, when the students come in, I think what I'm doing is very effective; however, I don't think 

there is enough time to serve everybody…because you can't see everybody. Or you work above 

and beyond your hours to make it happen…things like the poster session, and all those things 

never existed before I was here, and they occur on my off hours.” This illustrates the 

commitment of managerial professionals, who would work during their personal time to 

complete job functions. 

Staff perceptions of transfer student preparation. Staff perceptions of community 

college transfer students may be a challenging factor in transfer students’ transition to the 

university, because staff members may have biases against transfer students, even if 

unintentional, and therefore have negative expectations of the academic ability of transfer 

students. Ms. Granby, an admissions counselor, observed: “I would say about… (pause) 40% of 

the students that I work with are actually ready to transfer to a four-year institution from a 

community college.” Her perception that fewer than half of incoming transfer students were 

academically prepared for the university seems a fairly large percentage of unprepared transfer 

students and it might influence how she works with transfer students. Ms. Crenshaw, a STEM 

major advisor, went on to make this observation:  

If someone was a mediocre student at the community college level, they 

seem like they do much more poorly here. But if they were a straight A, or A and 

B student at community college, they tend to do fine here. The bar's just that 

much higher, and if they weren't really a great student where they were at before, 

they're going to be mediocre at best here… 

Another advisor said, “Unfortunately, I feel like a lot of them are not academically ready to be in 

the university system….” But this individual went on to say, “I'm not going to say that they all 
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do poorly, because I can think of a couple students off the top of my head right now that are 

getting, I mean one specifically, he's great, he comes in here at least once or twice a semester and 

talks to us about school, what's going on, and he's getting all A's and B's.” 

One of the staff persons in my study made the observation that traditional freshmen are 

more similar to each other than dissimilar, unlike transfer students. For example, the traditional-

aged college freshmen have recently graduated from high school, they are not married and have 

no dependents, and they had been living at home with their parents before attending college. In 

contrast, transfer students are more likely to come from all walks of life and to be more diverse 

in their educational, occupational, and/or personal lives. Therefore, it is difficult to generalize 

about the community college transfer student population, to assess their needs and design 

services to meet those needs. This is what contributes to their being perceived as a more 

challenging population; there is no “one size fits all” model of student services for them. 

One STEM academic advisor made it clear that he did not like working with community 

college transfer students. As he was greeting me and ushering me into his office prior to 

beginning the interview, he said, laughing, “Oh yeah, your study is about transfer students. We 

all hate transfer students.” Perhaps this joke in questionable taste contained a grain of truth for 

him; as he responded to my interview questions, I noted the frustration and annoyance he 

experienced with community college transfer students. Another staff member described how 

meetings with transfer students differed from appointments with students who had started at the 

institution as freshmen; he believed that many of the transfer students struggled academically, 

had numerous questions about how the university operated and were sometimes resistant to 

suggestions the advisor would make. Not surprisingly, the transfer students reported that they 

had multiple obligations they had to manage in addition to college class work, such as work and 
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family. 

Academic and social influences on student transition. In an effort to understand 

student persistence, I included research questions and interview questions that ask students about 

their experiences of and staff members' perceptions of students’ academic and social influences 

on STEM persistence. I wanted to consider the role that students’ social and academic 

interactions may have had on their STEM persistence. Other researchers have associated specific 

behaviors and activities with the terms academic and social integration. For example, Tinto 

(1993) framed academic integration formally as academic performance, which was as 

demonstrated by students’ grades. Informal academic integration he found through student 

participation in activities with academic personnel, such as interactions with faculty and/or staff 

members. Social integration was demonstrated formally, by participation in extracurricular 

activities, while informal social integration was shown by students’ interactions with student 

peers. In this section, I explain academic integration and social integration, and how my 

categories differ from Tinto’s descriptions. I revisit the concept of the transfer shock 

phenomenon and analyze how and when this occurred to the students in my study. I present the 

multiple resources that students described to improve their academic performance after transfer. 

In my study, to gather information on students’ academic integration, I asked students to 

report cumulative GPA at both the university and community college. I use this as a measure of 

their academic preparation. I also asked students interview questions about how they perceived 

their academic readiness after transfer to the university, what academic resources they utilized to 

improve grades and what institutional agents helped facilitate transfer to the university. In this 

study, I am using GPA to be the primary demonstration of successful academic integration; 

therefore, I find this drop in GPA—transfer shock—to be conceptually related to academic 
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integration. 

Transfer shock is a term used to describe the phenomenon of a drop in Grade Point 

Average (GPA) based on student grades. This can be identified by comparing the GPA from the 

first institution that a student attends to the GPA earned at the second institution. If a student’s 

GPA is lower at the second institution, this is transfer shock. As we saw in the literature review, 

many transfer students experience transfer shock. Participants in my study were required to have 

completed at least one full semester of classes with graded units. I required graded units because 

I wanted to gather information about students’ academic performance, utilizing data such as 

cumulative GPA and students’ descriptions of their transfer experience. Students demonstrated 

their academic preparation for the university by their university grades in comparison to their 

community college grades. Students discussed ways they attempted to ameliorate a drop in GPA 

if it occurred to them, and all students talked about resources they sought out at the university. 

Transfer shock. Thirteen of the 18 students in my study experienced a decline in their 

cumulative GPA after one or more semesters at the university; their university GPA was lower 

than their cumulative GPA when they were at the community college. Five students did not 

experience a drop in GPA. Four of the students in the study experienced an increase in their GPA 

at the university, and one student’s GPA was the same at both institutions. 

Most literature describes transfer shock as relatively harmless in the persistence to a 

bachelor’s degree among transfer students (Cejda, 1997; Melguizo, 2009). However, despite the 

lack of danger to college persistence in general, some researchers have insightfully addressed 

how these transitional challenges seriously jeopardize persistence in STEM degree fields in 

particular (Cejda, 1997). The required math and science for STEM majors can be rigorous and 

challenging, and if transfer shock occurs, this can be particularly alarming for students as they 
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learn to navigate a new school environment. The students in my study took ameliorative steps to 

improve their grades. Staff members I interviewed also told me the academic strategies and 

resources to which they referred students when their grades indicated they were encountering 

academic distress. 

Academic, social and socio-academic integration strategies. I asked students what 

resources they sought out to improve academic performance and students described numerous 

practical strategies that they used. In the following bullet point list, in descending order of the 

number of students who reported that item as a resource, I give the resource that students 

described; in parentheses afterwards is the number of students who mentioned that strategy or 

resource. 

 Meeting with an advisor (18) 

 Meeting with a professor or TA (14) 

 Attending tutoring (10) 

 Forming or joining a study group (9)  

 Being involved with student clubs or organizations (9)  

 Reaching out to and/or interacting with classmates/other student peers (8)  

What we see in these strategies are both academic and social components, which I 

discuss in the following sections. 

Academic strategies. Since so much of this study, reflected by my interview questions, 

revolved around understanding the relationship and influence of university personnel (such as 

academic advisors) on students, it is not surprising that all 18 students in the study said that, at 

least some time while at the university, they considered an academic advisor to be a resource for 

them. Even several students who reported they encountered other negative or discouraging 
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experiences with university staff members could name another academic advisor, professor or 

university staff person who helped them. In these following quotes, six different students said 

this about their respective academic advisors: “My advisor….has been key it's been a really 

positive experience...I have nothing but good things to say about all the staff”; “the academic 

advisors are great, and I have a good relationship with mine”; “when I met last semester …we 

planned the whole 2 years”; “(my advisor will) ask about how my classes were, she likes to get 

feedback on how we like the professors, and how difficult it was…. it's always a positive 

interaction”; “when I met her, she was helpful”; “(my advisor) has been here for over 10 years 

and knows everything…he’s been so helpful.” 

Other students elaborated further. Naomi, a biology major, said, “I go to my academic 

advisor, she's my main source of information.” Ryan, a biomedical engineering major, 

mentioned how he met with his university advisor before he transferred from the community 

college. He said that his primary resource was “…first and foremost, the advisors, because even 

before I started coming to school here, I had to meet with advisors.” Ryan had this to say about a 

different university advisor: “(my advisor) told me what I had to do to make my goal a reality, 

from explaining the MCAT (Medical College Admissions Test), to …getting letters of 

recommendation, saying to meet my professors and introduce myself....”  

One student described his experience with his major advisor this way: “(my advisor 

…has been excited to see me every time….she’s warm and welcoming… I would want to go see 

her all the time if I have a question, and from the day I met her, she’s had a smile on her face. 

She’s been upbeat from the start, from the get-go … so I don’t hesitate to seek her out every time 

I have a question or every time I need direction in a certain way.” Students seemed to be saying 

that, in order for institutional agents to be seen as a resource, they needed to demonstrate that 
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they were both caring and competent. This confirms other research, such as that by Packard et al. 

(2011), who found that students said effective academic advising contributed to a successful 

transfer experience. 

Although some students said they had unhelpful or discouraging experiences with 

professors, fourteen students said they met with professors or TAs who did help them 

academically, either with academic assistance or with encouragement for success. The 

engineering student in the study, Sofia, described one of her professors and a faculty advisor in 

the most glowing terms: “If I have a bad day, and I can't go on anymore, I call Dr. M. and I get 

such an awesome pep talk; I feel so inspired for the next couple of weeks. To random people I 

know, I'm like, you need to meet this man! He's amazing! I just, it's very inspiring, and he has a 

‘you-can-do-it’ attitude that I just love. So that's good motivation.” Another student, Leticia, said 

“I feel that a lot of professors are available and they are willing to speak with you and willing to 

take a look at your resume, help you, refer you to different companies that may be looking for 

internships, or refer you to other professors who are conducting research.” Several other students 

described interactions with faculty as “extremely helpful,” “identified a research internship for 

me,” “were very much eager to help me understand,” and “very encouraging and they talk about 

what you’ll be doing when you graduate.” This illustrates how student interactions with 

academic advisors and professors/TAs are complicated because some interactions--reported 

earlier--were discouraging and undesirable, while the ones reported here are described as 

positive resources. This paradox is congruent with the difficult role that institutional agents play; 

they are required to represent the university, uphold institutional goals and policies, yet they are 

also charged with helping students in a nurturing, supportive way. 

The next two kinds of resources students said they sought out for academic improvement 
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were attending tutoring and forming or joining study groups in their classes. Traditionally, both 

of these strategies would have been characterized as academic. While the former, tutoring, is 

largely an academic strategy, the latter, forming study groups, could be characterized as socio-

academic. While study groups are often characterized as academic interactions, Deil-Amen 

(2011) found that this might be considered a good illustration of student interactions that 

integrate academic and social domains. Attending tutoring and forming/joining study groups are 

traditional college academic strategies for students who are struggling in coursework. So, not 

surprisingly, tutoring and forming/joining study groups are the first recommendations that staff 

members reported making when they suggested academic resources to transfer students whose 

grades had suffered. Six of the seven staff members interviewed said they would recommend 

tutoring as an academic strategy for struggling students. The only staff member who did not 

mention tutoring as an academic resource worked at the university in transfer student admissions, 

so it was not usually within the purview of her job to interact with transfer students after they 

have started taking classes. On the other hand, Ms. Alberts, a career counselor who works 

primarily with engineering students, said: “I'll ask them, are you with a study group? Have you 

checked with your department to see if there's a study group you can be a part of… Have you 

gone to the (tutoring center)?” Two other advisors made a point of saying they would 

“obviously” refer struggling students to tutoring. When I asked students what academic 

resources they sought out, 10 of the 18 said they used tutoring. Students talked about different 

kinds of tutoring available on campus; tutoring from centralized university unit that is offered in 

multiple locations, tutoring offered by a specific college department available to only students in 

specific majors and in specific subject areas (such as chemistry for chemical engineering 

students), and/or online tutoring. Students tended to not elaborate on their tutoring experiences. It 
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almost seemed that they assumed there is common understanding of what tutoring is, which did 

not seem to require explanation. Ryan, a biomedical engineering student, said “I’ve sought out 

tutoring whenever I’m faced with a glitch in my learning…I’ve gone to seek help in the math 

department and even in the writing center...” Most of the students talked about tutoring in math 

and science classes; Ryan was the only one who mentioned tutoring for writing. Tutoring is 

clearly an important resource for transfer students. 

Socio-academic integration. The last two categories of resources from the bulleted list 

that students said they utilized as academic resources after transfer were being involved with 

student clubs/organizations and interacting with classmates/other student peers. Nine students 

mentioned joining student clubs and/or organizations as resources and eight students talked about 

interactions with classmates as serving as an academic resource.  

Where Tinto (1993) saw student participation in extracurricular activities and student 

interactions with student peers as demonstrations of social integration, students in my study were 

more likely to describe these activities as academic supports, instead of being perceived as social 

undertakings. In fact, there are elements of both social and academic components in how the 

students described these experiences. Lupe, a molecular and cellular biology major, said this 

about her health-related student club activity: “I'm president of a club and event coordinator at 

another club, and then I'm in committees for another club. There are two clubs for medicine, and 

one that I'm…starting is a Hispanic club. The first year that I was here (at the university) I was 

kind of miserable because…I didn’t feel like excited to come here, but now it’s like a motivation 

through these clubs, and just maybe… being around those people with similar goals…it’s 

basically like networking, being in contact with other students that like the same things that I 

do… For one of my med clubs we do clinics in Mexico, so we’re translators…” 
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Sofia, a chemical engineering major, said, “my first professor for chemical engineering 

… he told us we should start joining clubs…it was good for our resume, plus it helps get us 

connected with other students. So that's what I did my first semester here, I joined a Baja racing 

club. And it's a lot of fun, getting to meet other students from other engineering majors…” To 

clarify, the Baja racing club is a volunteer team of engineering students who design, build, test 

and race a custom, single-seat, off-road race car. They design the car using Computer Aided 

Design (CAD) software. They build the car throughout the school year and compete against 

other colleges in a yearly competition, so this organization is considered a professionally-related, 

engineering club. A biomedical engineering student, Isaiah, said: “I joined Honors Student 

Council…. we were part of a big event…lots of people came, going around the (campus) mall, 

we were at the fair and tried to get people to join our group. We also gave out free t shirts…we 

plan events. We are dedicated to helping people…” Finally, Naomi, a biology major, said: “my 

club affiliations, which I really enjoy, so, but I still…see it more as an academic thing, than I do 

as a social thing.”  

Nine students said they considered interacting with classmates and other student peers as 

an academic resource. Naomi added, “I definitely use the help of my peers, too. I knew that, I 

knew people who were further around in their (university) path than me …who helped me get 

around.” Perhaps it is because these students arrived at the university as mostly older, non-

traditional students with considerable life experience, whose social identity was formed prior to 

attending college so that when they became involved campus activities, these were described as 

“networking” or “academic” activities. These student observations serve as examples of Deil-

Amen’s (2011) integration of socio-academic domains and it mirrors what she found in her study 

of commuter students at a two-year school, where activities could not be easily categorized as 
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strictly academic or strictly social. 

The students articulated numerous practical strategies to improve grades such as meeting 

with instructors or university personnel, seeking out formal academic resources such as tutoring, 

and making connections with peers in clubs or in the classroom, students found ways to respond 

to transfer shock. Some of these resources are consistent with what Miller et al. (2010) found 

when they looked at STEM student adjustment at research universities. Miller et al. (2010) who 

looked at STEM students, and reported that students in his study described resources such as 

meeting with instructors, tutoring, and joining student clubs as coping mechanisms to ameliorate 

academic challenges. 

Social integration. In looking at students’ social integration to the university, I wanted to 

see if students’ social lives at the university were a salient aspect of their STEM persistence. 

Different researchers have assigned different meanings to the concept of social integration (Deil-

Amen, 2011; Tinto, 1993). To define what I meant by social integration in this study, I asked 

students if they considered university classmates to be friends and if their campus relationships 

and/or friendships were a contributing feature of their persistence in college. When I asked 

students about how they felt connected to other students on campus, the students in my study 

said that the social aspect of attending college, such as having and interacting with friends on 

campus, was not as important as other factors. Even students who were more involved on 

campus framed their experience of the “social aspect” in college as more related to professional 

networking, information-sharing, or possible career promotion aspects, so that being involved in 

career- or major-related activities, events, clubs or organizations was not for the sake of the 

social interactions.  

Monica, a 32-year-old biology major, held a volunteer position in a research lab and 
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described good relationships with the people she interacted with in the lab. Monica said the 

connections and relationships she developed in the lab were some of the most meaningful and 

important features of her college experience, but she added, “Doing research and stuff in the lab 

has become super important…but I just don’t view it as a social network for me.” This career-

related work experience and the accompanying relationships she developed with colleagues were 

associated with her professional goals, rather than social interaction per se. This is another good 

example of the overlapping domains of the socio-academic that Deil-Amen (2011) found in her 

study of two-year school commuter students.   

A factor that contributed to students’ feeling that they were “all alone” at the university 

was that they said they felt different from their peer university students. Nine of the eighteen 

transfer students in my study said they felt that they did not belong in the new university 

environment. Other students described that it took a long time, a semester or a year, before they 

felt like they “fit in” to the university, because they felt “different” from the other students. As 

we’ve seen, many of the community college transfer students in my study were non-traditional in 

terms of age, life experience and educational timeline; the chronological age or richer life 

experiences of the student seemed to be particularly salient.  Even the students who were not that 

much older, in actuality, but who were young parents, military veterans, or had worked full time 

for one or more years before pursuing college, described their perception of the traditional 

college student peer as having far less life experience, and they therefore had less in common.  

A veteran and biology major, Marcus, said that starting to attend the university “was even 

more overwhelming, since I’m a little bit older, and a lot of the people that I interacted with at 

(the community college) were my same kind of age range and social demographic. When I got 

here, everybody is a lot younger, and that transition process was actually really difficult to 
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handle, interacting with a lot of younger peers.” Penny, another student who was also a military 

veteran and over 25 years old, said, “I don’t connect well with the other students... I’ve tried to 

communicate with other students and get help, and most of them, it’s…well, I’m 28, and most of 

them are, ‘Oh, she’s old. I don’t want to be seen socializing with her.’" She said she had been 

encouraged by professors and her advisor to exchange phone numbers with fellow students and 

to form or join study groups in her classes. She described one time sitting in the lecture hall and 

waiting for the class to begin, and she overheard three students talking nearby about getting 

“wasted” at a party, which she considered juvenile. She said she knew that none of them were of 

legal drinking age and the thought of trying to approach them to form a study group was 

distasteful. Another student, Karen, a young single mother, echoed a similar sentiment. Even 

though she was close in age to her fellow students, she felt very different from them in 

philosophy and lifestyle. She had been able to live at home with her parents while attending the 

community college, but had moved away in order to attend the university. She said she had been 

much more comfortable with her student peers at the community college than she was with her 

new university classmates. She compared her community college classmates with the university 

students: 

The other people in my classes were either mothers, or they were going to 

school at night, or around the weekends. And so they were just like me, I had 

similar list of priorities outside of school and I feel like, you know, a little bit 

more reality-based, whereas a lot of the classmates that I have at the university are 

there for different reasons, I guess… it’s just a different population of students. 

She thought her university classmates were there for “different reasons” such as to drink, 

have fun and socialize, away from the watchful eyes of their parents.  This belief contributed to 
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her feelings of alienation, loneliness and perhaps even envy. During the interview, she expressed 

how hard she found living in a city alone with a baby, far away from her parents, who had 

provided her a support network while she attended the community college. She talked about how 

she looked forward to being able to move back near her parents after she graduated. In contrast, 

she perceived her university classmates as anxious to break away from their parents. 

Faculty members and teaching assistants (TAs) may not realize the impact—both positive 

and negative—they have on intimidated, academically struggling students. In order for students 

to become familiar with instructors, students were urged to attend professor’s office hours. Many 

science classes had accompanying labs or discussion sections led by a TA. At the university, the 

TA is usually a graduate student studying in the discipline he/she is teaching. New community 

college transfer students were sometimes confused about which person they were supposed to go 

see. The students had greater familiarity with and access to TAs than professors. However, by 

the very nature of their position, TAs are novice teachers, and they may have several obligations 

in addition to being a TA. For example, they may TA for multiple classes and may be 

responsible for hundreds of students, or they may be working as a research assistant for 

professors in addition to their TA workload. Many TAs are taking graduate classes, with all the 

accompanying homework, tests, and deadlines. They may be conducting their own research, or 

working on a thesis or dissertation. 

Several students said that attending office hours for faculty and/or TAs was not 

necessarily a positive experience. One student, Marcus, said when he attended office hours, there 

were 15 other students vying for the instructor’s attention. One of his main goals of attending the 

professor’s office hours was to build a relationship with the instructor, for the purpose of 

eventually asking for a letter of recommendation for medical school. Marcus said that the 
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environment of a crowd of students did not lend itself to developing much of a relationship with 

the instructor; he felt like he had to interact as quickly as possible with the instructor to give 

other students an opportunity to meet with him as well. 

When students had extremely discouraging interactions with professors or TAs, they 

were reluctant to attend office hours again. Several students mentioned how many of the math 

and science professors and/or TAs were non-native English speakers possessing limited English 

skills. One student, Penny, said when she went to her Biology TAs office hours asking for 

clarification on a scientific topic presented in the discussion section of the class, the TA recited 

verbatim what he said during the discussion section, which she did not find particularly helpful 

or explanatory. He had memorized how to teach the topic in a certain way and he knew no other 

way to express the concepts. She went on to talk about a different TA, who was a native English 

speaker, but a new graduate student TA and unskilled in teaching. She described the TA as 

“socially awkward and terrified he would mess up.” She said the class would often run over time, 

because by the end of the class “he’s panicking and… it’s not uncommon for the class to run 

over because he’s trying to get that last little bit of information to us.” This adversely impacted 

her, because this class was supposed to end at 1:50, and she had a class that started at 2:00, at a 

location a ten-minute walk away. When her first class ran over the scheduled time, she was late 

for her following class. She did not want to miss any of the preceding class, but she did not want 

to miss any of the material in or disrupt her following class, either. She said she always felt torn 

if she should leave her first class before class was dismissed, or arrive late for the second class. 

Although this seems like a minor issue, this clearly was problematic for the student, especially 

because it happened so frequently. 

Greg, an engineering student who went to office hours for clarification on a difficult 
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lecture topic, said his professor made fun of him. The student said that the professor said in a 

very harsh tone: “I went over this in class, didn't you listen?” and “I’m not going to tell you how 

to do this. You need to do it on your own.” Greg reported he was so shocked and upset that he 

was embarrassed when he started crying in front of the professor. Another student described the 

differences and transition of talking to community college instructors and meeting with 

university professors this way: “It was really hard for me to figure out how to ask my professors 

for help because I felt like they just weren’t available. They had hundreds of other students that 

they had to deal with on a regular basis. They kept redirecting me to the syllabus instead of 

talking to me and you know it’s all there everything you need to know is there, and I’m like, but 

I’m still having a hard time! And that I think was probably the most frustrating thing was that I 

had…I was so used to with my teachers (at the community college) being available to me.” 

Influence of transfer shock on career aspirations. One thing in my study that differs 

from how most other researchers look at transfer shock is that I am looking at influences on 

career aspirations as well as undergraduate degree persistence. When most other researchers 

explore transfer shock, they are usually observing only GPA at the institutional level, but I am 

also looking at the potential detrimental influence of transfer shock on future STEM academic or 

career goals, such as an individual’s competitiveness for both selective undergraduate majors and 

for graduate or professional school post bachelor’s degree level. Considered from this standpoint, 

a decline in GPA can jeopardize students who are pursuing a STEM baccalaureate degree and/or 

subsequent STEM career. Students who experience a drop in GPA can be derailed from pursuing 

a STEM college major or degree when institutional policies require a minimum GPA in order to 

advance in STEM degree programs. To illustrate, the advisor for a career-related STEM major, 

Ms. Benson, had this to say when advising students who were non-competitive for her degree 
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program: “That’s a big part of the conversation (with students)… what can we do to repair your 

GPA, letting them know that if they have multiple Cs or things like that, that’s not going to be 

OK for getting into our major, and that’s probably the hardest part about my job as the advisor is 

having to tell students…‘I’m sorry, your 3.2 GPA is not good enough.’ Because, that’s not a bad 

GPA, it is a good GPA, but for a program that has limited seats, it’s not competitive.” For 

students who transfer and experience a decline a GPA, during one bad semester, it could 

eliminate the possibility of getting admitted to a highly competitive major. 

 Ten of the eighteen students in my study said they planned to pursue graduate health 

professional programs such as medical school, dental school or graduate level nursing school, 

with eight of the ten seeking to attend medical school. To demonstrate how critical 

undergraduate GPA is to medical school admissions, according to the Association of American 

Medical Colleges (AAMC), the average GPA of admitted applicants to medical school is 3.68 

(AAMC, 2012a). Out of the approximately 45,000 applicants to medical school each year, about 

42% are admitted (AAMC, 2012b). Clearly, with this indication of fiercely competitive 

admissions to health professional programs, the students in my study who are seeking health-

related careers and who experienced transfer shock are disadvantaged and are less likely to be 

competitive applicants due to their lower GPAs. 

Influences that Supported Student Persistence 

Despite the many factors that transfer STEM students identified or indicated as 

detrimental to their success or persistence, students in this study also identified alternative 

sources of influence to support their college persistence. I asked students what they considered 

their main resources while working towards and completing their degrees. Two alternative 

sources that supported college persistence emerged from the student interviews: 1) influences of 
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family and 2) working in a STEM field and/or other exposure to STEM careers.  

These factors are neglected in Tinto’s (1993) framework and in other traditional 

frameworks because these frameworks do not address the central role that family influences and 

STEM career exposure can play in college persistence. Where Tinto (1993) does discuss external 

obligations such as employment and/or family influences, he suggests that they may create more 

external pressures and have a detrimental effect on student persistence in college (p. 63). 

Although Tinto concurs that, when employment is part of a larger career plan, its effect on 

retention can be positive, he concludes that, “Generally speaking, employment not only limits the 

time one has for academic studies, it also severely limits one’s opportunities for interaction with 

other students and faculty. As a consequence, one’s social integration as well as one’s academic 

performance suffers” (p. 64). Although it is noteworthy that he at least mentions the positive 

value of career-related employment on college persistence, its value does not follow through to 

his conclusion, where he identifies social and academic integration as separate and discrete 

categories of student experience. 

Family influence. Family members were important influences for ten out of the eighteen 

students. There are three main ways that students described family influences on their persistence 

towards their STEM degree: 1) Family Support for College, 2) Student's Desire to “Give Back” 

to Family, and 3) Planning for Future Family. They were important and motivational for students 

in very different ways. 

Six of the ten students who said their family was a primary influence in their persistence 

towards their STEM major or career talked about how their immediate family of parents, 

grandparents, siblings, and for one student, a spouse, valued a college education and were strong 

supporters of completing a college degree; some specifically reported that there was strong 
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support for a science and/or health-related career. This is even more compelling because if 

baccalaureate attainment is considered as first-generation college student status, then, as reported 

earlier, nine of the eighteen students in my study were first generation college students. Seven 

students said neither of their parents (or guardian or adult they grew up with) had completed any 

kind of college degree. Two more students said at least one of their parents had completed only a 

two-year degree, but not a bachelor’s degree. So for these students to be persisting and to assign 

family as a major influence in that success is important. For example, one first generation student 

who aspired to be a physician said his father worked as a firefighter, and had completed only a 

two-year paramedic degree encouraged him to pursue healthcare. This student went on to say, “I 

chose this major because my dad was a firefighter and I got a taste of what it's like to be in the 

medical field.” Another student was strongly urged to pursue a STEM degree by multiple 

members of her immediate family. She said, “I come from a high science family. My dad is a 

doctor and my stepmom was a doctor. My sister has her master’s degree in bio-economics. My 

other sister has her master’s in molecular and cellular biology. I’ve pretty much had it beaten in 

me since age one that you’ve got to do everything you can to succeed (in the sciences).” Another 

student said an older brother was attending college in a STEM, health-related major, and this 

influenced his desire to do so as well. These students responded with these comments about 

family influences to interview questions that specifically asked how they chose their STEM 

major and how they would describe their commitment towards finishing it. 

Two students indicated that they believed working in a STEM career would position 

them in a way to help them provide financial security for an extended family. To illustrate, a 

Hispanic female and engineering major, Sofia, said her family was the primary motivator for her 

to succeed in college and in her goal to become an engineer. When asked what helps her persist 
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in her demanding coursework, she replied without hesitation: “My family. My family's the one 

that motivates me. I figure, once I'm in a good place, I can put them in a better place. You know, 

you have to take care of yourself first, and then you can help others. And getting there, for them, 

is my biggest goal.”  

Another student in this category, Ryan, said his goal was to become a doctor. His parents 

moved here as refugees from an African nation, so that he and his siblings would have 

educational and economic opportunities unavailable in their home country. He said he was so 

grateful for the sacrifices that his parents had made by uprooting their lives and moving to a 

foreign country; he explained that his motivation to succeed was because he wanted to give back 

to his family for all they had given him. 

Two other students said they were motivated to persist by the family they will have in the 

future. One teenage single mother, Karen, said she expected to be the sole support for her infant 

son as he grew up. She said that her STEM major would prepare her for a career as a physician, 

or as a backup plan, to work in research, so she described that her goal to work in a STEM career 

would allow her to comfortably care financially for her and her son. Danielle, a nursing student 

and another young mother with two children, said, “Well, my commitment (to my major) is 

mostly related to the fact that I love what I do, and I really adore spending time with child-

bearing families, but I also have …a drive because I am a mother, and I really need to get a good 

job so I can have some financial stability for my family.” 

A male engineering student, Abdel, said he anticipated getting married and raising a 

family in the future. Although he was currently single, without even a girlfriend, he said he 

looked forward to his career as an engineer, which would provide a stable financial future and 

the ability to provide for a wife and children. He had recently changed his major from optical 
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engineering to mining engineering partly because of the greater number of job openings 

available to bachelor’s degree graduates in mining engineering. Abdel reported that there were 

fewer optical science engineering positions, and optical science jobs were more likely to require 

master's or doctoral degrees to obtain secure employment. He was satisfied with the change in 

major choice he was making, which would allow him to join the workforce sooner with a 

bachelor’s degree to start planning the family he hopes to have. 

Exposure to STEM careers. The second primary influence that students described as 

contributing to their persistence in their STEM degree was exposure to STEM careers, where 

students described how experience in work environments helped them gain greater familiarity 

with and enthusiasm for STEM careers. Nine of the eighteen students I interviewed said that 

STEM career-related exposure, employment, and other work/internship experience influenced 

their college persistence in STEM majors. This is not a surprising finding for the many STEM 

majors that are primarily career-focused, such as engineering and nursing; however, it was also 

described by students in STEM majors that do not have as strong a career emphasis, such as the 

many biology-based degrees. 

Students acquired these types of career related exposure or experiences in three main 

ways: 1) through extensive work experience prior to attending college, 2) through part-time work 

experience in college obtained through internships and 3) through shadowing STEM 

professionals in careers they were considering, especially in clinical healthcare careers. Three 

students in the study who had worked full time in their desired career or a closely related field 

before entering college reported that these experiences helped them to continue on to persist in 

their STEM degree programs. Two of the students, Annette and Greg, worked full time for 

several years in lower-level technical jobs, and one, Danielle, worked for three years as an 
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apprentice, before seeking to attend college to complete degrees that would allow them to work 

in related fields at a more advanced level. Annette worked two years as a data collector/test 

technician on a government defense site, collecting information for field engineers. She reported 

that her enjoyment of this work inspired her to pursue and persist in her engineering major. 

Danielle is completing a nursing degree after having been a midwifery apprentice for three years. 

After completing her Bachelor of Nursing degree, she plans to complete a graduate nursing 

program and become a Certified Nurse Midwife. She eagerly described the substantial career 

fields available to her with this certification. Her love for midwifery inspired her to pursue and 

persist in her nursing degree, which was one step to achieving her final goal of becoming a 

Certified Nurse Midwife. The students’ responses to questions about what most influenced their 

college persistence indicate that students’ pre-college employment experiences were more 

influential towards their STEM persistence than other factors in their life. 

Using the concept of self-efficacy from Social Cognitive Career Theory as a lens to view 

these findings, these students developed high self-efficacy in their abilities, established through 

their competence during years of employment in their pre-college jobs. As stated earlier, self-

efficacy is acquired, developed and revised through primary information sources, of which the 

most influential is personal performance accomplishments. This simply means when people 

perform activities which they believe they are good at, they expect positive outcomes, and this 

inspires them to continue participating in these activities. Clearly, these students were excited by 

and successful enough in their jobs to pursue a related baccalaureate degree. Their direct 

experience in a STEM career carried more weight toward their persistence than academics. 

Annette, who had worked for years as an engineering test technician, commented on how college 

instructors taught academic content, which sometimes differed from information she had 
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acquired through direct employment experience. She said, “There are some classes here that are 

irrelevant to my education because I’ve already had the experience. … I guess if I was a true 

student coming in fresh off the farm from high school, it would be a different story, but since I 

had a little bit of industry experience, it has influenced my education.” 

Two students described STEM internships acquired in college as influential in their 

continuing persistence in their STEM major. An internship is a pre-professional experience that 

provides an opportunity for students to gain relevant knowledge and skills. For some students, an 

internship experience was a mandatory element of their upper-division coursework. The 

experiences described varied: some participated in research, one student worked in a hospital and 

others worked in STEM environments such as engineering. The students talked about how 

important these experiences were in staying motivated to pursue their career goal. One student, 

Marcus, said, “The only people I engage with at the school, honestly, are the people that I work 

with at the internship… the people that I work with at the lab, they’re involved in everything I’m 

doing, and I’m involved in everything they’re doing. It’s actually kind of like a family over 

there; it’s awesome.” Another student pursuing a career in environment science and 

conservation, Naomi, said, “I'm doing an independent study with (a professor), and we're doing a 

little bit of research on the Gulf of California… and he knows exactly what I want to do, and has 

been asking me what specific things I'm interested in, and actually he has even been giving me 

names and contacts of people who can help me.” Another student pursuing a healthcare career, 

Tanya, described her clinical internship this way:  

I mean, basically when you go out there… for example, at a hospital and 

you see…you need to know these things, you know like when you’re at the 

hospital and you see something there, oh, this applies to class so, you know, I 
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should probably know this. You see, I think more so being out there, doing 

volunteer work and being in all these like medical groups, you realize like it’s 

applicable to the real world. It’s not something that is just in the classroom…. 

Being involved in these medical groups makes you realize that you need to pay 

attention, actually learn, and not just try to get an A on the test. 

Several students had acquired either paid or unpaid research lab positions related to their 

career or major goals. One student who planned to pursue medicine, Ryan, said this about his 

research experience: “I’m doing clinical research, which I prefer …because I can actually 

interact with people. And with me planning on becoming a doctor, that’s a great experience, 

because I get to meet patients first hand.” Another student, Monica, said, “(at the university) 

…there's all kinds of resources at my fingertips, as far as getting experience for, you know, this 

is what employers are going to look at. They don't look just at the fact that you're taking classes, 

you have to have done some work; so, that's been a great resource.” The language that these 

students use to describe their work-related experiences demonstrates that this hands-on work 

experience has inspired them to persist. 

Job shadowing is an educational, observational experience where students watch a 

professional in an occupation they are considering as a career, to help the student understand 

what the job is really like. Through observation, students can learn about a particular occupation 

or profession to see if it is suitable for them. Six of the students in my study participated in job 

shadowing experiences such as observing doctors, nurses, scientific laboratory researchers, or 

other STEM professionals performing their daily work functions in diverse environments. 

Observing professionals performing various work tasks provides students an opportunity to 

determine if that career is congruent with their interests, values, and skills and to confirm that 
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they would be satisfied and fulfilled in these work environments. A biology student in my study, 

Li Wei, said that he was assigned to shadow a doctoral candidate researcher in a scientific 

laboratory who was conducting medical research. Although initially he was meant only to 

observe, after a few months, he was trained to participate and was allowed to work at the lab on 

research being conducted. Li Wei described his shadowing experience this way: 

It started off for me as a shadowing program and then second semester, I 

asked if I can be involved in the laboratory and basically… he shows me what he 

does, explains the theoretical aspects of the research and the practical experiments 

that are done. 

He stated that job shadowing for him was more than just observing, but through taking 

notes and discussing the research with his mentor, he feels more connected to the research. The 

lab researcher he observed discussed the theoretical and practical aspects of lab work and this 

provided the student observer a more thorough introduction to laboratory research. Through 

these shadowing experiences, students are absorbing and gathering information, which helps 

them explore, confirm and demonstrate that they will be happy in their chosen careers. 

Listening to students describe work, internships and career shadowing experiences, it 

appears that these students’ persistence in their STEM degree was based, in part, on their 

development of self-efficacy, an element of SCCT, primarily through their work experience. 

They established this belief in their ability through personal performance accomplishments and 

vicarious learning. These students successfully performed tasks and activities through career-

related work experiences that occurred before or during college and this led to high self-efficacy. 

Through these career-related work experiences, students had positive efficacious experiences, 

which motivated them to persist in their future STEM career goals. 
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Other studies have resulted in similar findings, where career shadowing or modeling was 

found to be important and influential in career choice and pursuit. Lent et al. (2002) explored 

college student career choice barriers, supports and coping strategies at two universities in a 

qualitative analysis. Similar to my findings, these researchers found that interviewees reported 

that work experiences, such as job shadowing and internships, influenced their career choices. In 

another study that looked specifically at college students in STEM majors, Miller et al. (2010) 

interviewees said that shadowing working professionals was very influential on their STEM 

career aspirations; this was “frequently reported” and through these career observations students 

said they were “inspired by the work of others.”  

Conclusion 

This research found that, consistent with other transfer student research (Cejda, Kaylor & 

Rewey 1998; Townsend, 1995), most community college transfer students experience multiple 

challenges after transfer to the four-year school. However, students also develop skills to 

navigate the transfer process, and the students in my study found alternate methods of motivation 

towards persistence in the academically challenging university STEM environment. The 

following chapter presents a summary of my findings, contributions to the literature, and 

recommendations for future research. 
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CHAPTER FIVE: CONCLUSION AND IMPLICATIONS 

Statement of the Problem 

The overarching purpose of the study was to identify what helps community college 

STEM transfer students transition to the four-year college and persist in STEM majors towards 

baccalaureate completion and/or towards a STEM career goal. In order to examine this 

phenomenon, I sought to explore and understand the student transfer experience for university 

students in STEM majors who completed science-emphasis articulation agreements at a 

community college before transferring to a four-year institution. Qualitative data and analysis 

contributes in a unique way to the study of this topic by providing information from both the 

students’ perspective and from that of the professional staff who work with them. One main 

purpose of this research is to contribute a new layer of nuance to the student departure literature 

in general and especially for community college transfer students in STEM majors. Another 

purpose is to inform university personnel and student/academic affairs administrators how to 

better serve the needs of STEM and transfer students, two populations that often experience 

significant and unique challenges in the baccalaureate-level, higher education environment. 

Summary of the Findings  

My findings were presented in two major sections, factors experienced as challenges and 

as supportive influences on the community college STEM transfer students. Data from students, 

staff members and information culled from institutional documents and events reflects the ways 

that students struggle during and after transfer and how they respond to this transition. 

Challenging influences did not deter students from persisting in their STEM major, because all 

the students in my study were persisting; however, challenging experiences and influences did 

contribute to a more difficult transition to the university. My findings indicate that STEM 
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transfer students were challenged by institutional and educational information and policies that 

were sometimes contradictory, confusing, erroneous, and/or unexpectedly restrictive. Nearly all 

students could articulate multiple challenges they had when adjusting to a new educational 

environment, both academically, as evidenced by declines in GPA, and socially, as based on 

differences in culture and environment between the community college and the research 

university. However, even when deleterious circumstances occurred, students found ways to 

continue in their pursuit of a STEM baccalaureate degree at the research university; students 

found alternative, supportive influences that helped them persist. Two primary supportive 

influences on students' persistence in a STEM degree and/or STEM career emerged: 1) the 

influence of family and 2) students’ exposure to STEM careers. 

Students experienced transfer shock as demonstrated by declines in GPA moving from 

the community college to the university. The transfer shock phenomenon was a very real 

occurrence for most (13 of 18) of the students in my study; but students sought out numerous 

resources to mitigate the transfer shock. In a general sense, the student response to transfer shock 

was not one of alarm; even the students who had the most damaging drop in GPA (e.g., to below 

a 2.0 GPA) did not seem to be aware or make reference to how this might truncate their 

university career entirely, let alone their STEM aspirations. Some of the students seemed to be 

unaware of the long-term consequences of their particular transfer shock. Part of this is probably 

due to student optimism and the belief in their self-efficacy, the belief that through their efforts, 

they were going to be able to improve future grades. With only a few exceptions, most of the 

students in my study did not suffer such traumatic transfer shock that they were going to have to 

leave the university, but some would not be competitive when applying to graduate or 

professional school (such as medical school) with a university GPA of 3.0 or below. As a 
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reminder, at the time of the study, 9 of the 18 students in my study had a GPA of 3.0 or below. 

This research identified two distinct types of cooling out taking place among the STEM 

transfer students in this study: 1) direct cooling out by managerial professionals or faculty and 2) 

indirect cooling out via university and academic policy. Two students described direct cooling 

out experiences; one student described an interaction with a faculty member and one described 

an event with an academic advisor. Analysis of multiple documents and websites about 

university policies demonstrated that, due to STEM major/degree and university GPA 

requirements, transfer shock could cause indirect (via institutional policy) cooling out. This 

indirect cooling out by and large occurs at a later stage in their university career, once their lower 

GPA means that students cannot gain entry to or will not be successful in competitive STEM 

majors at the university or in application to competitive graduate or health profession programs. 

An academic advisor’s job is complex, requiring balance of multiple, sometimes almost 

contradictory, goals. At an institution with a large traditional-age native student population, staff 

members observed differences between transfer and native students. The case for how best to 

help students persist in challenging STEM majors is complicated by the lack of institutional 

resources and the presence of what can be observed as discouraging institutional attitudes. The 

number of staff members and the amount of institutional resources assigned to help transfer 

students are often insufficient, resulting in staff members who are overwhelmed with work 

obligations and difficulty meeting student cohort needs. The role of university staff members 

such as academic advisors is to enact and enforce institutional policy. However, upholding and 

explaining university policy must be balanced with the need to guide, support and help students. 

At this university, with its largely traditional-age native student population, students who have 

already attended community college are assumed to “know how” to be a college student. 
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Sometimes this is expectation is accurate, but not always. Transfer students admitted they often 

felt alienated from their native peers, and some chose not to become socio-academically 

integrated into the new university student peer group. 

Contributions to the Literature  

 This study took the unique viewpoint of interviewing a frequently neglected specific 

student population, community college STEM transfer students who completed articulation 

agreements, and the student service providers who work with them. I explicitly asked students if 

they are aware how transfer policies work and about articulation agreements in particular. I 

incorporated student perceptions of how articulation agreement policies operate with those of 

university staff members who interpret these policies and document analysis of institutional 

critiques of these agreements. I could not find this specific constellation of factors investigated in 

any other research. 

I critically examined how students and university staff observed articulation agreements 

working in practice. This study found that some articulation agreements, especially in STEM, 

were not beneficial; therefore, this study contributes to the body of literature about the practical 

application of articulation agreement policies. Articulation agreements are often implemented as 

large-scale policy without clear knowledge of how they will operate in practice and in specific 

fields. Although articulation agreements serve as a symbolic gesture to demonstrate a 

commitment to encourage and support transfer students, usually at a statewide level, these 

policies must be beneficial, practical, and usable rather than merely figurative. When articulation 

agreements are evaluated and deemed to be ineffective, it is important that they be flexible 

enough so that they can be adapted or adjusted to work more effectively. 

This study found two factors—1) family influences and 2) exposure to STEM careers—
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that were encouraging influences toward persistence in STEM majors and STEM career 

aspirations for community college STEM transfer students. This study also explored the 

importance of career and occupational goals in completion of a STEM baccalaureate degree.  

This study advances the cooling out theory by proposing that university managerial 

professionals are in a position to “cool out” underperforming students. Another contribution is 

the way cooling out can occur; this study identified that students could be cooled out either 

directly or indirectly and explored some of the ways that students responded to these 

experiences.  

This study also exposes some of the limitations of traditional college persistence theories, 

such as Tinto's (1993). Traditional persistence theories often present external obligations, which 

usually include family influences or student employment, as detrimental to college persistence, 

while this study indicates the need to extend these models to include the stimulus of family and 

STEM career aspirations as encouraging, rather than discouraging, aspects of college persistence. 

Implications for Policy Considerations and Student Affairs Practice 

Policy considerations. In this case study, it became apparent that many university 

policies were designed primarily for traditional-age native college students, the population of 

students who begin as freshmen at the university and are, therefore, younger and more likely to 

be highly dependent on their parents. This focus was particularly evident in how student 

retention was measured, tracked and recorded; transfer students were not included in university 

retention figures. Transfer student data should be included when reporting institutional retention 

calculations and figures. Currently, only First Time Full Time Freshmen are reported when 

tracking college retention statistics and four- and six-year graduation rates. When institutional 

policies are established and implemented, the effect on transfer students needs to be considered. 
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If upper administration at the university wants to demonstrate that they are truly committed to 

the transfer student population, as the creation of the Task Force implies, transfer student data 

should be represented on institutional reports and records of college retention.  

Transfer students, usually a smaller student population relative to the larger native 

student assembly, are often overlooked; evaluation of services, programs and activities offered to 

students should include feedback from all constituencies, including transfer students. Transfer 

students may be unfamiliar with policies, programs, and activities that affect their successful 

degree pursuit and completion. But given when and how they enter the student population, they 

may not be given equal access to the information as native students. 

How articulation agreement policies operate in practice, not just in theory, needs to be 

known before such policies are established and implemented. Institutional policies and processes 

should both directly and indirectly be supportive of student success and achievement; this was 

not the case with some of the institutional policies and processes reported by students and staff 

and corroborated by other documentation. To understand better how articulation agreement 

policies will operate in practice, university and community college staff members should be 

more involved in the design, implementation and evaluation of articulation agreement policies. 

When multiple schools and majors are reporting transfer information on more than one 

website, electronically accessed transfer information is too general to be accurate in all 

circumstances—for every institution, every major, and every student. Some institutions and 

majors try to address this by presenting more specific information on the institutional or 

degree/major website. However, this can be confusing to prospective transfer students when it 

conflicts with information presented as "official" elsewhere. Statewide and institutional websites 

need to collaborate and cross-reference to clarify, streamline, and demystify information for 
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transfer students. Whenever possible, prospective students should be encouraged to get 

additional assistance from knowledgeable human resources and they should be accurately 

directed to them. 

Student affairs practices. The findings in this study have important implications for the 

academic advising community. Advisors interviewed for this study were more student 

development focused and did not articulate a responsibility to the labor market. This creates a 

disconnect between information disseminated by academic advisors and information from 

potential employers. Perhaps it is a limitation of this study that it did not include interviews with 

university staff members who are closer to the labor market, but it seemed that, should these 

individuals exist, they do not interact with or provide information to academic advisors. 

Especially when so many STEM degrees are career preparation degrees, creating a conduit for 

helping advisors better understand labor market issues in the STEM fields for which they advise 

might allow advisors to offer more career-related advice to their students. This is especially 

important since career-related experience and exposure turned out to be a key factor in 

supporting student persistence. 

This study renews the call to avoid overworking university staff members who work 

directly with students. In terms of direct student services, when establishing work obligations 

and expectations for student service providers, college and department management need to take 

into account unique interactions with prospective students, as well as those with the university's 

native student cohort. It is clear that staff members have obligations in recruitment, evaluation, 

programming, departmental administration and other functions. For professional development, 

the university can continue to develop and increase opportunities demonstrated by the cross-

institutional, transfer symposium for community college advisors/counselors and the university 
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academic advisors. 

Institutionally, make sure students have places where they can develop a sense of support 

and identity such as the Transfer Center, the Veterans Center, the multicultural centers, the Gay, 

Lesbian, Bisexual Transgender and Questioning Student Center and similar official or unofficial 

student support units. Considering the number of transfer students in this study who felt alienated 

and alone after transfer to the university, organizations such as these may offer a support system 

for non-traditional transfer students, should they choose to connect. 

Exposure to STEM careers was found to be so influential in STEM students' persistence 

that perhaps universities and institutions could find ways to integrate career-related exposure and 

activities into both the recruitment process and the curriculum. Since many institutions, like the 

university in this study, are actively seeking transfer students in STEM areas, they might identify 

opportunities to recruit STEM transfer students by brokering internships and/or job shadowing 

experiences prior to transfer. This would help create linkages between the labor market and the 

academic environment as well as provide important experiences for community college students 

and/or entry-level employees, perhaps inspiring greater baccalaureate degree pursuit and 

completion.  

Summer Bridge type programs exist to help college-bound high school graduates 

transition to college level work. These programs usually take place, as the name implies, during 

the summer between students’ high school graduation and their first year of college, usually take 

last several weeks or months, and offer targeted academic assistance in math or writing classes, 

disciplines where the differences between high school and college expectations are greatest. 

Other elements include hands-on activities related to the careers or majors for which the Bridge 

program is designed, some element of career exploration, guest speakers, field trips and/or 
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structured assistance towards creating a college completion educational plan. A similar type of 

program might be beneficial for community college transfer students in STEM degrees. For 

many transfer students who have employment or family obligations, the traditional Bridge 

program of daytime meetings or classes might not be an option, but perhaps a program with 

more flexible obligations could be designed to work with this non-traditional student population. 

Numerous student transition programs like this exist, but they are designed almost solely for high 

school graduates planning to enter their freshman year of college. While institutions and 

education organizations are planning and implementing college transition support programs, 

transfer students deserve this opportunity as well. 

Suggestions for Further Research 

With few exceptions, most prior research neglected the unique conditions of STEM 

student pathways, such as curriculum and academic differences in math and science classes 

between community colleges and four-year schools. Studies focusing on curriculum disconnects 

specific to STEM disciplines would be informative. 

I did not analyze the student transfer experiences by looking at students’ characteristics 

such as gender, race and ethnicity, ability, socio-economic status, and so on. Further studies that 

explore the community college STEM transfer experience while isolating these specific 

demographic qualities would be valuable. 

This study identified two distinct methods by which students are “cooled out”: direct 

cooling out by managerial professionals, and indirect cooling out via university policy or 

procedure. Future research should look at how the two different kinds of cooling out, direct and 

indirect, can occur and how students perceive and respond to these experiences. 

Future longitudinal research should examine how many transfer students start and finish 
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in specific STEM majors. For example, utilizing large data sets and statistical analysis of 

persistence for transfer students who are in in specific majors, such as nursing or engineering 

majors, would shed light on STEM persistence statistics. To get a sense of persistence in STEM 

career aspirations, studies that look at admission statistics to graduate and or professional schools 

by STEM transfer students, incorporating data such as GPA criteria, would provide information 

about how transfer shock affects students’ success or goal adaptation in pursuing STEM careers. 

My research makes indirect reference to the students' response to institutional cultural 

differences such as institutional size, rigor, academic culture, peer group observations, and so 

forth. More studies that look at how students perceive and respond to these differences between 

community colleges and universities might shed light on students’ transitional difficulties from 

one institution to the next. 

When most colleges and universities track degree persistence and degree completion, 

they tend to focus on First Time-Full Time Freshmen rather than transfer students. Disaggregated 

institutional data on community college transfer students, and therefore STEM transfer student 

degree completion, is practically unobtainable. Fewer studies about STEM students, or the even 

smaller subset of STEM transfer students, are available, and what does exist is often about 

specific disciplines, such as nursing or engineering, or populations, such as women or 

underrepresented students. While the small populations of students in some STEM disciplines 

make it logical to group them with others, these small populations also offer excellent research 

opportunities for more in-depth, qualitative research examining how, for instance, students in 

two STEM areas navigate their degree persistence differently. Conversely, when exploring 

college persistence, STEM disciplines are often lumped together and treated as the same, as I did 

in this study. Yet I found significant differences among the various STEM majors represented in 
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this study; this suggests that exploring nuances within one STEM major and population can 

prove helpful when looking at college persistence.  

Conclusion 

There are no easy ways to understand the complex process of STEM student persistence 

after their transfer from a community college to a four-year university when there are so many 

elements such as student background and characteristics, institutional similarities and differences 

and many other individual and environmental concerns that influence persistence. The STEM 

transfer students who participated in this study found alternative sources to support their college 

persistence, despite the challenges they faced as non-traditional students. They identified family 

support and exposure to STEM careers as influences contributing to their persistence in a STEM 

major.  

Colleges and universities are large, complex organizations often operating under financial 

constraints, answering to multiple constituents including college administrators, governing 

boards or foundations, faculty members, and students. At public colleges and universities, 

taxpayers, state legislators and state governors are added to the list of stakeholders. These diverse 

categories all possess differing institutional and educational expectations and goals. However, 

they share an interest in and a commitment to students' persistence to completion of degrees and 

entry to careers. Even the best educational policies and processes may develop unintended 

negative consequences for students. Likewise, unconsidered elements may develop surprising 

positive value for students. Once either the obstacles or the supports are discovered, institutions 

are obligated to remove or enhance them so that they support rather than discourage students to 

academic and career success. 
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APPENDIX A: STUDENT DEMOGRAPHIC SURVEY RESULTS 

 

Explanation of Terms 

In the MAJOR column, Bio means a Biology degree; there are then subcategories of 

biology degrees. MCB stands for Molecular and Cellular Biology. EEB is Ecology and 

Evolutionary Biology. BIOMED stands for the Biomedical Science focus. PHYSIO stands for 

the Physiology major. Double majors are indicated with a slash (/) between the two majors. 

AGE CATEGORY: 1 = Between 18 & 25 years of age. 2 = 26 to 30 years old. 3 = 31 

years old or older. 

In the column titled 1
st
 GENERATION, I asked students to indicate if either of their 

parents had a college degree. If they said neither parent had a degree, then the Y indicates that 

Yes, they are a first generation college student. If they said a parent had a college degree, I asked 

them to check the highest degree obtained. AA stands for a two-year degree. BA is for a four-

year degree. GRAD/PROF indicates a parent has a graduate or professional degree. 

PSEUDONYM GENDER MAJOR CC GPA UNIV GPA SEM AT UA AGE SELF REPORT RACE/ETHN RACE/ETHNICITY 1st GENERATION POSS CAREER GOAL(S)

Elias M BIO-BIOMED 3.56 2.90 second 1 Hispanic Hispanic N (AA) Medicine or STEM doctorate

Monica F BIO-EEB 3.50 3.00 third 3 White White Y Zoologist, Teacher

Naomi F BIO-EEB 2.30 1.70 fourth 1 White/Native AmericanMultiracial N (GRAD/PROF) Conservation, Ecological Studies/Services

Isaiah M BIO-BIOMED 3.80 3.10 third 1 African American African American N (AA) MD

Sofia F Engineering-Chem 3.40 3.00 second 2 Hispanic Hispanic Y Chemical Engineer

John M BIO-MCB 3.30 3.69 second 1 White White N (GRAD/PROF) MD/research/teaching

Karen F BIO-MCB/PHYSIO 3.34 2.10 second 1 White White N (BA) MD/Surgery

Ryan M BIO-BIOMED 3.75 3.92 second 1 African American African American N (GRAD/PROF) MD/philanthropic work

Leticia F Engineering-Systems 4.00 3.47 second 1 Hispanic/Mexican Hispanic N (GRAD/PROF) Engineer in industry

Penny F BIO-MCB 2.80 1.20 second 2 White White N (GRAD/PROF) Biological research, pathology

Marcus M BIO-MCB 3.95 4.00 second 2 Mixed Multiracial Y MD/military

Abdel M Engineering-Mining 3.56 3.13 second 2 Middle Eastern Middle Eastern N (GRAD/PROF) Mining engineer

Annette F Engineering-Systems 3.56 3.56 fourth 1 White White Y Government defense engineering

Greg M Engineering-Chem 3.70 3.00 eighth 2 White White Y No response

Li Wei M BIO-MCB 3.80 2.75 second 1 Asian American Asian American Y Dentist, military captain

Lupe F MCB/ANTHROPOLOGY 3.60 2.90 fourth 1 Mexican American Hispanic N (GRAD/PROF) MD

Danielle F NURSING 3.90 3.30 fourth 2 White White Y Certified nurse midwife,  Doctorate of Nursing

Tanya F BIO-MCB 2.50 2.80 fourth 1 White White N (GRAD/PROF) MD/research
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APPENDIX B: INTERVIEW PROTOCOL FOR STUDENTS 

1. Tell me about how you chose your current major and how would you describe your 

commitment to finishing it?  

2. How would you describe your transition experience from attending the community 

college to attending the four-year institution?  

a. Can you talk about your academic readiness to be successful in your major at the 

university?  

b. What academic resources, if any, have you sought out to improve academic 

performance?  

3. Can you talk about how your persistence to your degree is in any way related to your 

social integration to the university?  

a. How are you involved in social organizations or activities on campus?  

b. How are you socially involved with your classmates or other campus members?  

4. What are some of your main resources to acquire information about working towards and 

completing your degree?  

5. Tell me about your relationship with and your interactions with university staff members, 

such as academic advisors, transfer center staff members or career counselors?  

a. How would you describe your relationships and interactions with those 

individuals?  

6. Describe a typical interaction you may have with this/these person(s)?  

7. What kind of work do you plan to do after your graduate?  

a. Have you discussed this with any university staff members, and if so, what was 

that conversation like?  
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8. In what ways do you think resources and staff at the university are available help you to 

reach your career goals?  

9. Can you talk about how your career goals may have contributed to persistence in your 

major? 
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APPENDIX C: INTERVIEW PROTOCOL FOR STAFF MEMBERS 

To clarify the characteristics of the students we are talking about in these questions: 

I am referring to transfer students who completed the state-based science emphasis articulation 

agreement or an Associates of Science from a community college, and then transferred to the 

university in a Science, Technology, Engineering or Math (STEM) major. 

1. In what capacity do you advise, counsel or work with these students described above?  

2. Please describe how often and how many (an estimate is fine) of these students you meet 

with in an average week and for what reasons do they come to meet with you?  

3. Can you talk about if you believe these students have experiences or challenges specific 

to their being a community college transfer student?  

4. Could you talk about your perceptions of the social integration of these students?  

5. How are they socially interacting and engaged with people on campus such as 

classmates?  

6. How are they in social events and activities on campus?  

7. Could you talk about your perceptions of the academic readiness of these students?  

8. How do you perceive their grades; are they where they need to be?  

9. How do you observe if they are or are not struggling academically?  

10. If a student is not getting good grades (if they tell you, or you have access to their 

grades), do you usually bring up this topic with the student?  

11. If so, can you describe how you would discuss this with the student?  

12. What, if any, referrals might you make in this situation?  

13. How would you compare the academic preparation of these students, with students 

similar in other characteristics, but who have always only attended a university?  
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14. Do students disclose to you what they plan to do professionally after they graduate from 

college with their STEM degree?  

15. How do you respond to students when they disclose their professional goals? 

16. What do you feel your role is in helping students reach professional or occupational 

goals? 
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APPENDIX D: STUDENT DEMOGRAPHIC SURVEY FORM 

Completing this survey is voluntary. 

Feel free to ask if you have any questions or if something here is not clear. 

1. Current college major and anticipated college degree ____________________________ 

2. Community college GPA: __________ University GPA: ______________ 

3. I am in my:    First   Second     Third    Fourth   Other ________ semester at the university. 

4. Select: I completed an AGEC________   An Associate of Science Degree: __________ 

5. What is your gender ___________________________________ 

6. Select one of these age options (participants must be over age 18) 

I am over 18 years old, and under 25: ________.  Between 26 & 30 ________.  31 or 

older: ________.   

7. In your own words, how would you describe your race and ethnicity  

_________________________ 

8. Please choose one of the following options by indicating on the line, to the best of your 

knowledge:  

a. None of my parents have a college degree. ________ 

b. At least one of my parents has a college degree. __________. Please check all that apply: 

2-year (associates degree) ________  

4-year (bachelor’s degree) ________ 

Graduate (masters or higher) or professional degree ________ 

9. My possible career goals include: _________________________________________________ 
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