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The underrepresentation of students of color in higher education in STEM fields is 

alarming.  The National Center for Education Statistics (2016a) reported that African-American 

and Hispanic college enrollment is up by more than a million students since 2008, but African-

Americans received just 7.1 percent of all STEM bachelor’s degrees and Hispanics received just 

10.2 percent of all bachelor’s degrees compared to 65.8 percent of their White counterparts 

(NCES, 2016 a).  The purpose of this research study is to examine the undergraduate research 

experiences of historically underrepresented two- and four-year university students in 

engineering and computer science with faculty from participation in summer faculty research, 
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part of the Connect program at Northwest State University (NWSU).  Specifically, this study 

explored the experiences of underrepresented students related to career and academic 

development while participating in Connect’s undergraduate research program.   

This study used a mixed-methods design to examine (a) changes in outcomes, attitudes, 

and behaviors of Latino/a and low-income two- and four-year university students in engineering 

and computer science from participation in a summer faculty research program.  Working with 

survey research, the Undergraduate Research Student Self-Assessment (URSSA), and focus 

group interviews, the study examined how participation in faculty summer research shapes 

Latino/a and low-income student experiences with peers and faculty and outcomes related to 

academic and social development and career preparation.  Using Weidman’s model of 

undergraduate socialization (Weidman, 1989), results revealed that student-faculty and peer 

interactions and relationships played important roles in the academic and social experiences of 

historically underrepresented students in engineering and computer science.  The results further 

indicate that student-faculty and peer relationships shape the experience of underrepresented 

students in career development and aspirations. 

Keywords: Underrepresented students, Undergraduate research experience, STEM, Engineering, 

Computer Science, Model of Undergraduate Socialization, Faculty-student interaction, Peer 

interaction, Career aspiration, Academic development
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CHAPTER 1 

INTRODUCTION AND BACKGROUND 

In today’s higher education contexts, the increasing demand for graduates choosing 

careers in Science, Technology, Engineering, and Mathematics (STEM) creates concern about 

STEM enrollment.  According to the National Science Foundation (2014), the number of science 

and engineering bachelor's degree has increased consistently over the last 15 years.  However, 

during this time, only about 32 percent earned a bachelor's degree in science and engineering 

(NSF, 2014).      

The underrepresentation of students of color in higher education in STEM fields is 

alarming.  The National Center for Education Statistics (2016 a) reported that African-American 

and Hispanic college enrollment is up by more than a million students since 2008.  Although the 

enrollment of underrepresented groups has increased considerably, they still have low degree 

completion rates and low representation rates in STEM fields compared with White students.  

The completion rate in STEM fields for African-American is 11.6 percent and for 9.2 percent for 

Hispanic students (NCES, 2016 b).  African-American and Hispanic students are 

underrepresented in STEM fields of study compared to their overall college enrollment rate.  

African-Americans received just 7.1 percent of all STEM bachelor’s degrees and Hispanics 

received just 10.2 percent of all bachelor’s degrees compared with 65.8 percent of their White 

counterparts (NCES, 2016 a).   

Students, faculty, and institutions benefit from offerings of undergraduate research 

programs in engineering and computer science majors (Conrad, Auerbach & Ayanna Howard, 

2015).  These programs provide opportunities to students to improve and focus on their research 

and analytical skills.  Undergraduate research participation increases the likelihood of students 
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pursuing a career in engineering and computer science (NSF, 2015).  According to Pender, 

Marcotte, Sto. Domingo and Maton (2010), “integrating research activities into academic 

curricula is thought to be especially important for improving retention of minority students in 

science disciplines.”  Lopatto (2004) analyzed students’ evaluations of summer undergraduate 

research experiences that have been documented in the Survey of Undergraduate Research 

Experiences (SURE) and found out the students who participated in the program reported gains 

in the forms of enhanced learning experiences, technical skills and a greater resilience in the face 

of obstacles and independence.  Fifteen percent of the sample was underrepresented students of 

color.  

Research Purpose and Significance 

This research study focuses on changes in outcomes, attitudes, and behaviors of 

historically underrepresented two- and four-year university students in engineering and computer 

science from participation in summer faculty research, part of the Connect program, at 

Northwest State University (NWSU).  Connect is an undergraduate academic support program 

for first-year and transfer students in engineering and computer science.  Specifically, the study 

examines how participation in Connect’s faculty summer research shapes underrepresented 

student experiences with peers and faculty and outcomes related to academic and social 

development and career preparation.  Northwest State University is part of a state university 

system, and NWSU is one of the largest comprehensive universities in California in terms of 

enrollment.  In Fall 2016, the number of students enrolled in classes was over 40,000.  Out of 

this number, 9.5 percent (4,183) transferred form community colleges, 7.3 percent (2,391) were 

Science and Math majors, and 11.8 percent (4,720) were Engineering and Computer Science 

majors (NWSU Profile, 2017).  
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The purpose of this research study is to examine the undergraduate research experiences 

of students of color and women in engineering and computer science.  Specifically, this study 

explored the experiences of women and students of color related to career and academic 

advancement while participating in Connect’s undergraduate research program.  Higher 

education researchers and practitioners are increasingly aware of the need to substantially 

increase the number of underrepresented students who want to complete their bachelor’s degree 

in STEM fields.  In order to increase the students’ success, colleges have created innovative, 

data-informed program while they face shrinking budgets and rising enrollment.  So, colleges 

must make certain that all of their resources are being spent on educational practices that work 

for all students.  

Research Questions 

The research questions that guide this study are: 

1. How do student background and college experiences shape historically 

underrepresented student experiences in undergraduate research programs in 

computer science and engineering? 

2. How do undergraduate research programs in computer science and engineering 

influence historically underrepresented student research and career development? 

Theoretical Framework  

A conceptual framework can provide direction to a study.  As Bean (1982) defines the 

purpose for a conceptual framework, “It tells us what variables or constructs we should focus on 

in a study and how those variables are related to what we are trying to explain” (p. 17).  Many of 

the theories and models of student development describe how students grow and change 

throughout their college experience.  Weidman (1989) hypothesizes that students bring to college 
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a set of important background characteristics, such as socioeconomic status, aptitudes, career 

preferences, aspirations, and values as well as normative pressures from parents and other non-

college groups, such as peers, employers and community (Pascarella & Terenzini, 2005).  

According to Weidman (1989), the socialization process encourages students to evaluate and 

balance these influences in order to attain personal goals.  The process also requires decisions 

about maintaining or changing values, attitudes, or aspirations held at the time of enrollment.  

The purpose for using Weidman’s (1989) model of undergraduate socialization is to provide a 

framework to recognize the aspects and situations, which influence a student’s career and 

academic development.  This process helps the researcher to examine aspects that affect 

student’s development. This study incorporates a conceptual framework offered by Weidman 

(1989) as guidance in how participation in faculty summer research shapes historically 

underrepresented student experiences with peers and faculty and outcomes related to academic 

and social development and career preparation. 

Overview of Methodology 

This study used a mixed-methods design to examine changes in outcomes, attitudes, and 

behaviors of historically underrepresented two- and four-year university students in engineering 

and computer science from participation in a summer faculty research program.  Specifically, the 

study used a mixed-methods approach with survey research and focus group interviews to 

examine how participation in faculty summer research shapes underrepresented student 

experiences with peers and faculty and outcomes related to academic and social development 

and career preparation.  Descriptive statistical procedures were used to examine student 

background characteristics and college research experiences related to research and career 

development among underrepresented students.  For the purpose of this study, the ethnic groups 
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identified as underrepresented students of color included African-American, Hispanic and 

Latino/a, Asian and Asian-American, and American Indian.  In addition, I used thematic data 

analysis from focus group data to explore factors that shape underrepresented student experience 

in undergraduate research programs and examine how an undergraduate research program in 

computer science and engineering influences underrepresented student research and career 

development.  

Limitations and Delimitations 

Limitations are conditions and factors that construct the study and for the most part are 

beyond the control of the researcher. While the study provides important insight regarding how 

participation in faculty summer research shapes underrepresented student experiences with peers 

and faculty and outcomes related to academic and social development and career preparation, 

one limitation includes the potential small sample size of participants.  Another limitation of this 

study is that the gender/race-ethnicity of the faculty mentors were not explored even as student 

participant background was a focus in this study.  In addition, the limited scope of the 

quantitative methods of this study does not allow for generalizable findings to all 

underrepresented student populations.  Because both research participants and I are strong 

supporters of undergraduate research programs, all procedures and data are closely examined for 

instances of subjectivity and bias.  Despite these limitations, this study provides insights and 

clarifications as to how participation in faculty summer research shapes historically 

underrepresented student experiences with peers and faculty and outcomes related to academic 

and social development and career preparation.  It also contributes to higher education literature 

and research about the impacts of undergraduate research programs on student career and 

academic development in STEM fields. 
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Delimitations differ slightly from limitations in that they are factors that the researcher 

attempts to control for research particularity and project manageability.  Delimitations are 

characteristics that derive from limitations within the range of a study (Simon & Goes, 2012).  I 

have made explicit choices within the scope of this study that may affect the delimitations.  

These choices comprise the conceptual framework and its alignment to the study’s scope.  Also, 

in reviewing the current and relevant research, I provide a greater understanding of 

undergraduate research experience of underrepresented students in STEM fields in faculty 

research projects.  Finally, I use a mixed-methods approach with this study to use multiple ways 

to explore the research problem.  

Organization of the Dissertation 

This introductory chapter, including a statement of the problem, is followed by a 

literature review chapter, which describes research relating to undergraduate research experience 

in STEM in underrepresented student population as well as STEM and engineering and computer 

science student research programs to increase their success and retention.  The third chapter 

describes the methodology used to conduct the study, followed by a fourth chapter which 

presents the results and findings of the study.  Finally, the dissertation concludes with a final 

chapter to discuss the findings and provide conclusions and implications for practice and further 

research. 
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CHAPTER 2 

LITERATURE REVIEW 

Science, Technology, Engineering and Mathematics (STEM) fields have always faced 

challenges in retention and graduation rates for students in colleges and universities all over the 

United States.  While the total number of bachelor’s degrees awarded has increased, this is not 

true for the STEM major degrees.  The underrepresentation of students or color in higher 

education in STEM fields is alarming.  Only 18.7 percent of Latinos/as and 22.7 percent of 

African Americans have achieved at least a bachelor’s degree, compared with 42.9 percent of 

Whites and 65 percent of Asians (NCES, 2016 c).  Additionally, only 11.1 percent of Latinos/as 

and five percent of African Americans have achieved at least a bachelor’s degree in engineering 

compared with 62.7 percent of Whites and 10.1 percent of Asians (NSF, 2017).  These data 

indicate a need to develop support systems for students to be successful academic programs, 

especially in the STEM disciplines, to assist students to navigate the variety of obstacles in 

addition to pipeline to the workforce and graduate school.   

Research shows that undergraduate participation in research can assist students to 

connect classroom academics and practical application (Elgren & Hensel, 2006).  Research also 

indicates that students who had participated in undergraduate research were matched with a 

comparable group of alumni who had no research experience (Zydney, Bennett, Shahid, & 

Bauer, 2002).  This chapter presents a review of the empirical literature on undergraduate 

research experiences in STEM, general student experiences in STEM, racialized and gendered 

experiences of underrepresented students in STEM, and programs that promote undergraduate 

research and undergraduate underrepresented student success.  The chapter ends with a synthesis 

of the literature that identified a gap in the current knowledge and practice regarding social, 
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Familia and academic factors; in addition to undergraduate research programs in computer 

science and engineering that influence underrepresented student research and career 

development.  Yet, despite broad higher education literature on undergraduate research 

experience in STEM, the scholarly work on impacts of social, Familia and academic factors on 

underrepresented students research and career development in STEM field is surprisingly slim in 

both quantity and experimental accuracy.  

Empirical Literature 

General Experiences of Underrepresented Students in STEM   

 The shortage of skilled workers in STEM fields has been an ongoing concern in the 

United States because fewer students are pursuing degrees in the STEM fields (U.S. Bureau of 

Labor Statistics, 2014).  The gap in STEM degree completion and the corresponding talent 

shortage creates broad financial and academic difficulties.  In addition to this trend, the U.S. 

education system has not been successful in preparing students who are interested in or skilled in 

seeking STEM fields (National Academies Press, 2016).  There is a substantial gap between the 

numbers of men and women who decide to choose occupations in STEM in the United States 

and the needs of the industry (American Association of University Women, 2008; National 

Science Foundation, 2016).  In higher education, this education system deficiency has 

disproportionally influenced historically underrepresented groups, particularly, ethnic minority 

populations and women.  

In an era when women are increasingly represented in law and medicine, they have 

lagged in representation in STEM majors.  The number of women in STEM is growing, yet men 

continue to exceed women, especially at the higher levels of STEM careers (Hill, Corbett & 

Rose, 2010).  Stereotype threat (ST) for women and students in underrepresented racial/ethnic 
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groups who are pursuing traditional degrees in STEM is becoming a norm (O’Brien, Blodorn, 

Adams, Garcia, & Hammer, 2015).  Women’s experience of underrepresentation in traditional 

STEM-related performance contexts may heighten their sensitivity to social-evaluative stress 

regarding their capabilities and thus increase their risk of experiencing ST (Rice, Lopez, 

Richardson, & Stinson, 2013).  Negative stereotypes about women’s abilities in math can indeed 

measurably lower their test performance.  Not only math and science success are more likely 

associated with men than women, negative opinions of women exist in professions such as 

scientists and engineers.  The classic belief is that men naturally excel in STEM fields and 

women excel in fields using language skills. 

In the United States, men are more likely to pursue math-intensive STEM courses and 

careers than women (NSF, 2017).  Researches have explored whether positivity bias in the 

degree to which people overestimate their past performance contributes to this gender gap.  Men 

have overestimated their performance more than women (i.e. judging they have had done better 

on the test than they had).  This gender difference has not been present after feedback.  Further, 

women, but not men, who have reported a more positive previous experience with math were 

more likely to overestimate their performance.  The findings suggest that gender gaps in STEM 

fields are not necessarily the result of women underestimating their abilities, but rather may be 

due to men overestimating their abilities (Bench, Lench, Liew, Miner, & Flores, 2015).  Gayles 

and Ampaw (2012) have examined the extent to which the effects of college experiences on 

degree completion in STEM at four-year colleges and universities differed for men and women.  

At a basic level, they show that factors such as academic performance in math and science at the 

high school level continue to be important determinants for future success in STEM majors.  The 

results also highlight the kinds of experiences that are meaningful to degree attainment in STEM. 
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Students of color are particularity underrepresented in STEM fields.  In fact, student of 

color earned only 20.2 percent of bachelor's degrees in engineering (NCES, 2016 c).  Higher 

education experts believe that this gap creates a problem not only for universities but also for the 

workforce.  The demand for qualified STEM professionals is high, but the number of STEM 

graduates to fill these positions is especially low if underrepresented groups are not signed up in 

these fields. 

Students from historically underrepresented groups, such as African-American and 

Hispanic students are less likely to have access to advanced courses in math and science in high 

school, which adversely influences their ability to enter and successfully complete STEM majors 

in college (May & Chubin, 2003; Tyson et al., 2007; Perna et al., 2009).  Furthermore, the racial 

and ethnic structure of science and engineering bachelor’s degree recipients has evolved over 

time that indicates the changes in the student population and the increase in number of minority 

groups who attend college (National Science Board, 2015).  The gap in educational attainment at 

the bachelor’s level between the student minorities and non-minorities remains to be extensive, 

even though underrepresented minority groups have made a considerable progress over the past 

two decades.  According to National Center for Education Statistics (NCES) (2015), "from 1980 

to 2014, the percentage of the population ages 25–29 with bachelor’s or higher degrees changed 

from 12% to 22% for blacks, 8% to 15% for Hispanics, and 25% to 41% for Whites."  Since 

2000, the total number of bachelor’s degrees and the number of S&E bachelor’s degrees have 

increased for all racial and ethnic groups.  In the past three years, the number of Hispanics who 

earned bachelor’s degrees in computer sciences in 2013 was 26% above the peak reached in 

2004 (NCES, 2015).  
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Undergraduate Research Experiences of Underrepresented Students in STEM 

 Broadly speaking, higher education institutions have endorsed undergraduate research 

experiences.  Debates on how to increase STEM retention emphasizes on the influence of 

improving the quality of undergraduate teaching (Feldon, Timmerman, 

Stowe, & Showman, 2010; NAS, 2007; Stage & Kinzie, 2009).  One suggested method to 

improve STEM instruction is utilizing research experiences in the undergraduate curriculum.  

Many researchers point to undergraduate research experiences (UREs) as critical to their own 

career success (Kobulnicky & Daniel, 2016).  UREs focus on increasing the student 

engagements and reducing traditional lecture-based teaching in STEM education, which will also 

expand student participations in STEM.   

 Multiple researchers have focused on the possible influence of UREs and the inadequate 

availability of the experiences (Olson & Riordan, 2012; Woeste & Barham, 2008).  These studies 

advocated expanding UREs to give more access to students with different academic backgrounds 

in order to increase the diversity of the participants.  Students who engage in URE usually spend 

their summer working with a faculty member on a project that is associated with the faculty 

member’s research.  In addition to the traditional model of UREs, other types such as course-

based, internships, co-ops where students are working in places with academically related duties 

that can be offered in different location (off-campus and on-campus) and count as a credit course 

or stipend for the students. 

Studies of UREs have shown different outcomes on participating in UREs by looking at 

its effect on persistence and retention of students in a STEM major or STEM career.  Looking at 

the graduation rates and retention in STEM, it is evident that UREs have a great impact by 

creating feelings of belonging among students as well as increasing their confidence in 
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understanding STEM content, data analysis, and the essence of research (Lopatto, 2010).  

Practitioners design the URE programs based on studies about how students learn building on 

other programs that are already implemented.   

Since college students are more diverse, URE programs and activities need to consider 

race, gender, and underrepresented students.  In recent years, the numbers of students from 

underrepresented students who are in undergraduate programs has increased (National 

Academies of Sciences, Engineering & Medicine, 2016); therefore, it is necessary to make sure 

that the design of UREs is in such a way that align with student demographics.  The National 

Academies of Sciences, Engineering, and Medicine (2016) explained the dynamic demographics 

of students and different pathways they choose in their academic life.  Underrepresented 

students, first-generation college students and nontraditional students are important aspects of the 

dynamic student demographics.  Many programs focus on offering UREs to underrepresented 

students of color, women students, and first-generation students since these groups are less likely 

to retain and persist in STEM fields when they start their undergraduate education (Bangera & 

Brownell, 2014).  Underrepresented students have shown growth in obtaining STEM degrees; 

however, there has been a decrease in overall completion rates in STEM degrees (Eagan et al., 

2013; Estrada et al., 2016; Hurtado et al., 2011; National Science Foundation, 2014). 

 Research suggests that undergraduate students recognize research along a field “from 

developmental where research is framed by an intellectual hierarchy from undergraduate to 

postgraduate to academic to discrete perceptions of research, which frame research as non-

hierarchical” (Bowers & Parameswaran, 2013).  These two frames indicate that it is important 

for universities to mainstream undergraduate research (UR) opportunities.  On the other hand, 

Taraban and Logue (2012) in their study applied an assessment tool, the Undergraduate Research 
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Questionnaire (URQ), which measures cognitive aspects related to benefits from doing research, 

to a broad sample of undergraduates at a large public research university.  They have also 

collected behavioral and demographic data.  The predictors of URE assessment factors have been 

grade-point average (GPA), college credits, lab course credits, gender, major discipline, and the 

frequency of faculty and peer meetings. Their results have showed that men attained higher URQ 

scores than women.  Those students with below-average GPAs and students with average or 

below-average participation in research have shown a decrease in research benefits as they have 

moved through their college educations.   

 Overall, the findings from Taraban and Logue (2012) indicate that not all students benefit 

from being involved in undergraduate research since it may vary across disciplines. They believe 

that more consideration is needed in understanding the students’ differences when they are 

involved in research participation, including academic ability, gender, and college level, and to 

the academic resources and practices that more inclusively and effectively involve students in 

research.  STEM research programs have suggestions for underrepresented students’ retention, 

persistence, and graduation. Findings show that differences in the effects of these factors for 

educational practice and how to maximize the efficacy of students of color (Kim & Sax, 2009).  

STEM and Engineering and Computer Science Student Research Programs 

 Students who get involved in undergraduate research early in their undergraduate studies 

will obtain many benefits in their future careers.  Studies investigate associations between 

undergraduate research experiences and research skill performance in graduate school.  Research 

experience characteristics including duration, autonomy, collaboration, and motivation have been 

also examined.  Undergraduate research experience was linked to heightened (increased) 

graduate school performance in all research skills assessed.  While autonomy and collaboration 
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were highlighted in student interviews, duration has been most strongly correlated to significant 

increases in research skill performance (Gilmore, Vieyra, Timmerman, Feldon, & Maher, 2015).  

Based on these findings, the researchers advocate for the inclusion of research experiences into 

the undergraduate science curriculum coupled with the creation of centralized offices of 

undergraduate research and faculty incentives for involving undergraduates in their research 

(Gilmore et al., 2015).   

Many universities have early access research program to prepare science and engineering 

students for successful research experience (Schneider, Bahr, Burkett, Lusth, Pressley & Van 

Bennekom, 2016).  Three existing course formats have served as the program models and 

include: a peer-mentor short course (PMSC), a faculty-led boot camp (FLBC) and a semester-

long seminar (SLS).  For example, the Undergraduate Research Opportunity Program (UROP) at 

the University of Michigan (UM) offers a successful program for first-time and transfer students 

that was founded in 1988.  In addition, the University of Central Florida (UCF) has launched the 

Learning Environment and Academic Research Network (L.E.A.R.N.) program in 2011 using 

the UM model on a smaller scale. L.E.A.R.N was for first-time college students to create a 

research science, technology, engineering, and mathematics (STEM) pipeline (Schneider et al., 

2016).  These two programs are yearlong commitments for students before matriculating in the 

university.  Undergraduate research programs can be beneficial for many student populations, 

such as first-generation, transfer and underrepresented to help them boost their confidence in 

approaching faculty and provide them instructions to explore the research process.  The URs 

guide students in making educated and informed decision regarding their future career.  
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Conceptual Framework 

Many theories and models of student development describe how students grow and 

change throughout their college experience.  Theories regarding the environmental or 

sociological origins of change in college students create a second family of models of student 

change (Pascarella & Terenzini, 2005).  These theories define how students’ perceptions of their 

own identity and of society develop through the conflicts and critical situation they encounter 

(Long, 2012).  Weidman’s model of undergraduate socialization (1989) incorporates both 

psychological and social-structural influences on student change, and focuses on non-cognitive 

changes such as those that affect career choices, lifestyle preferences, values, and aspirations 

(Figure 1 on next page).  This model is based on Weidman’s (1989) research as well as the 

model of Chickering (1969), Astin (1977, 1984), and the sociological literature on adult 

socialization (Brim & Wheeler, 1966; Mortimer & Simmons, 1978).   

Like Tinto and Pascarella, Weidman hypothesizes that students bring to college a set of 

important background characteristics, such as socioeconomic status, aptitudes, career 

preferences, aspirations, and values as well as normative pressures from parents and other non-

college groups, such as peers, employers and community (Pascarella & Terenzini, 2005).  

According to Weidman (1989), the socialization process encourages students to evaluate and 

balance these influences in order to attain personal goals.  The process also requires decisions 

about maintaining or changing values, attitudes, or aspirations held at the time of enrollment.  

This process is both longitudinal and reciprocal, with the silence of segments of the model 

varying over time and both influencing and being influenced by other components of the 

socialization.  
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Figure 1. Weidman (1989) Model of Undergraduate Socialization 

Connection of Conceptual Framework to the Study 

 Brim (1966) defines socialization incorporated by Weidman (1989) as “the process by 

which persons acquire the knowledge, skills, and dispositions that make them more or less 

effective members of their society,” and is “considered to be a lifelong process” (p.3).  Weidman 

(1989) also emphasized that the level of socialization is influenced by background including 

gender, parental influences, non-collegiate influences as well as academic environments 

including mentors and advisors, faculty, classroom environments, clubs and organizations.  In 

applying this model, it is evident that faculty support, students’ background and collegiate 

experience in STEM undergraduate research programs have profound impact on students’ career 

and academic development in STEM fields.  By examining the relationships between students’ 

participating in undergraduate research collegiate activities and their “socialization outcomes” 
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such as career choices, aspirations, values, and lifestyle preferences, we can better understand the 

impact that these interactions have on students’ career and academic development in the STEM 

research program.   

Summary 

 Government agencies, such as National Science Board (2015) and National 

Academy of Sciences (2007) generally acknowledge that the United States is experiencing a 

shortage of professionals trained in STEM.  According to Hull (2012), “not enough engineering 

and science technicians are entering the workforce, leaving us without the technicians we need to 

ensure economic prosperity and secure national defense.”  In addition, Black, Hispanic, and 

American Indian or Alaska Native students performed considerably lower than their White and 

Asian or Pacific Islander counterparts (NSF, 2015).  Higher education institutions have 

developed numerous research programs to support persistence and graduation for 

underrepresented students.  According to Lopatto (2010), Undergraduate Research Experiences 

(UREs) have a great influence by creating a sense of acceptance as well as boosting their 

confidence in understanding STEM content, data analysis, and the essence of research.  It also 

creates a sense of belonging among student.  Literature on UREs illustrates that students who 

take part in UREs have higher rate of persistence and retention in a STEM major or STEM 

career.  In addition, the research found that the predictors of URE factors were grade-point 

average (GPA), college credits, lab course credits, gender, major discipline, and the frequency of 

faculty and peer meetings (Taraban & Logue, 2012).  STEM research programs suggest that 

academic ability, gender, and college level influence underrepresented students’ retention, 

persistence, and graduation, which can direct educational practices and how to maximize the 

efficacy of students of color (Kim & Sax, 2009). 
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 This research study examines the experiences that students of color in an engineering and 

computer science undergraduate research program.  While current research shows that the 

research participation not only develops student learning in both the content and context of 

science but also promotes partnerships with faculty members and other peers.  What is not in the 

literature is the impact of UREs on student of color in career and academic development in 

STEM fields that this research becomes important to conduct.  It also explores the factors that 

shape underrepresented student experiences and outcomes in undergraduate research with faculty 

in engineering and computer science.  This study examines influences of UREs for students of 

color in academic and career development in STEM fields by looking at undergraduate students’ 

experience about faculty summer research program in engineering and computer science majors.    

My vision is that findings from this study will inform educational initiatives and policies about 

increasing underrepresented student success in STEM fields through utilizing UREs.  
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CHAPTER 3 

METHODOLOGY 

Research Design 

This study used a mixed-methods design to examine (a) changes in outcomes, attitudes, 

and behaviors of Latino/a and low-income two- and four-year university students in engineering 

and computer science from participation in a summer faculty research program.  Specifically, the 

study used a mixed-methods approach with survey research and group interview to examine how 

participation in faculty summer research shapes Latino/a and low-income student experiences 

with peers and faculty and outcomes related to academic and social development and career 

preparation.  The research questions that guide this study are:  

1. How do student background and college experiences shape historically underrepresented 

student experiences in undergraduate research programs in computer science and 

engineering?  

2. How do undergraduate research programs in computer science and engineering influence 

historically underrepresented student research and career development? 

Below, I detail the research design for this study, research setting, research sample and 

data sources, instrumentation, data collection, data analysis, and roles of researcher. 

Case Study Design 

The case study design of this investigation focused exclusively on student participation in 

faculty summer research in engineering and computer science, and employs a one-shot post-test 

survey (i.e., one-time survey at the end of the intervention) with project participants only [i.e.  

first-time freshmen (FTF) students at Northwest State University (NWSU) and pre-transfer 

community college students in Connect].  The approach explored how student participation in 
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Connect summer and academic-term research project activities shapes their knowledge, attitudes, 

and behaviors related to the quality of student-faculty and peer-peer interaction and non-

cognitive skills development, research participation, and career preparation. 

Research Setting 

Institutional Setting 

Founded in 1952, Northwest State University (NWSU) is a vibrant, diverse public 

university community of over 38,000 students and more than 4,000 faculty and staff, sited on a 

356-acre campus in the heart of Los Angeles’ San Fernando Valley.  NWSU offers a variety of 

programs including 68 different bachelor’s degrees, master’s degrees in 58 different fields, two 

doctoral degrees including two Doctor of Education and a Doctor of Physical Therapy, and 14 

teaching credentials.  More than 45 percent of NSU’s students are Latino/a. Only 11.8 percent of 

total students are enrolled in Computer Science and Engineering undergraduate majors. 

Program Setting 

The research site for this study was Connect, a multi-disciplinary multi-institutional 

collaborative project that builds on Connect program funded from a 2011 U.S. Department of 

Education (USDE) Hispanic-Serving Institution (HSI)-STEM award in the CECS at NWSU to 

bridge the achievement gaps and ensure student success.  The primary objectives of the project 

were: (1) to increase the number of Hispanic and low-income students who successfully transfer 

from Vista College and College of Timber Creek  to California State University to pursue majors 

in Engineering and/or Computer Science; (2) to increase the number of Hispanic and low-income 

students who graduate from NWSU with degrees from the College of Engineering and Computer 

Science (CECS) undergraduate programs, and (3) to develop a model, seamless transfer program 

to assist Hispanic and low-income students to successfully transfer from Vista College and 
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College of Timber Creek to Northwest State University where they will complete their studies in 

Engineering and/or Computer Science. 

The project team from the 2011 Connect grant expanded for the 2016 grant to include 

faculty from NWSU’s College of Science and Mathematics and College of Education.  Two new 

community colleges partnered on the new 2016 grant: Meadows Ridge College, and Acadia 

College along with our existing partners from Vista College and College of Timber Creek.  The 

four partner community colleges were designated HSI institutions; and Acadia College with a 

Hispanic enrollment of 30 percent expects to apply for the designation in the fall.  More 

importantly, these four community colleges sent a significant portion of transfer students to 

CECS majors at NWSU (54 percent in Fall 2014 or 426 students out of 786 from the top-ten 

transfer institutions to CECS).  The College of Engineering and Computer Science at NWSU 

sought to be a recognized center for baccalaureate and masters education in computer science 

and in engineering.  The College was also a partner in the professional communities of computer 

science and engineering and provides an essential link between students’ education and 

professional practice. 

Connect used research, faculty mentoring, and peer mentoring as key program 

components of the program in engineering and computer science fields.  Latino/a and low-

income students faced challenges in balancing coursework, work, and family; record low math 

prerequisite course completion rates; report pre- and post-transfer student experiences 

disconnected from campus; exhibit post-transfer student difficulties in negotiating campus 

services; and lack of connections to successful role models in business and industry.  Coupled 

with the current practices of minimal student contact with faculty and peers and limited research 

opportunities for students, the current problems drove project activities that facilitate meaningful 
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relationships with faculty and research/career experiences in professional settings.  For Latino/a 

and low-income students in STEM fields, faculty contact was linked with higher grades and 

degree completion (Kim & Sax, 2009; Cole, 2010).  These student-faculty connections had been 

shown to play a pivotal role in how students navigate undergraduate course success (Vogt, 

Hocevar, & Hagedorn, 2007), including small group collaboration in STEM courses (Springer, 

Stanne, & Donovan, 1999).  Within peer environments, co-curricular involvement facilitates a 

context where Latino/a and low-income students could thrive in a caring educational community 

(Hernandez, 2000; Hernandez & Lopez, 2004).  Against the backdrop of this literature on 

Latino/a and low-income students, project activities were developed to support measurable 

outcomes. 

Research Sample and Data Sources 

Data Sources 

The data sources for this study were Connect undergraduate student participants from 

community colleges and NWSU who participate in faculty summer research.  Specifically, I used 

survey and focus group of undergraduate student data.  I used responses from Undergraduate 

Research Student Self-Assessment (URSSA) and seven focus groups from participants in faculty 

summer research.   

Research Samples 

Student participants (URSSA).  A subset of Connect student participants who engaged 

in faculty research were invited to complete an Undergraduate Research Student Self-

Assessment (URSSA) from the University of Colorado at Boulder (See the attachment for 

URSSA items in the Appendices). The following inclusion criteria were used with URSSA 

student participants: 
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(1) URSSA student participants were 18 years or older; and (2) URSSA student participants were 

selected by Connect faculty and/or staff for participation in the Connect program and serve as a 

paid undergraduate (UG) research assistant.  The selection of students for participation in the 

Connect program was set as follows: (a) NWSU or community college student entry as first-time 

freshman, FTF, or NSU student entry as first-time transfer, FTT, (b) enrollment and completion 

of a minimum of 30 units/year and passing all courses with grades of C or better, (c) major in a 

field in the College of Engineering and Computer Science or community college major in a 

related field, (d) face social, cultural, educational, or economic barriers to careers in STEM,  

(e) citizenship status as a U.S. citizen or permanent resident, and (f) completion of a program 

application, including an essay and interview, or equivalent.  All Connect  students who 

participated in faculty research was invited to complete an URSSA survey. 

 In summer 2017 and 2017-2018 academic year, approximately 30 Connect students were 

administered the URSSA, which represents a census of all summer and academic-term 

participants in Connect faculty research.  A more than 32 percent URSSA survey response rate 

was anticipated for Connect student participants, yielding 19 respondents.  A census sampling 

technique was used with Connect students.  Connect  student participants in the URSSA were 

recruited by email message (see attachment in the Appendices).  No Connect faculty mentors at 

any time had access to recruitment information or materials.  Connect  students were able choose 

to complete the URSSA survey or not without affecting their status as a Connect participant.  A 

master consent form (see attachment in the Appendices) with information on the URSSA was 

distributed at project orientations for Connect participants, and a participant information form 

was included in recruitment email messages (see attachment in the Appendices). 
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Student participants.  Connect students at NWSU and four partnering community 

colleges (College of Timber Creek, Acadia College, Meadows Ridge College, and Vista College) 

were invited to participate in a focus group, which asked students to reflect on their experiences 

in the program (see attachment for the Connect focus group protocol, Appendix E). 

There were seven focus groups.  The following inclusion criteria were used with focus 

group student participants: (1) Focus group student participants were 18 years or older; (2) Focus 

group student participants were selected by Connect faculty and/or staff for participation in the 

Connect program, and (3) participation in faculty summer research.  The selection of students for 

participation in the Connect program was set as follows: (a) NWSU or community college 

student entry as first-time freshman, FTF, or NWSU student entry as first-time transfer, FTT,  

(b) enrollment and completion of a minimum of 30 units/year and passing all courses with grades 

of C or better, (c) major in a field in the College of Engineering and Computer Science or 

community college major in a related field, (d) face social, cultural, educational, or economic 

barriers to careers in STEM, (e) citizenship status as a U.S. citizen or permanent resident, and  

(f) completion of a program application, including an essay and interview, or equivalent.  All 

Connect students were invited to participate in focus groups. 

Connect student participants in focus groups were recruited by email message (see 

attachment, Appendix A) and flyer (see attachment, Appendix B).  No Connect faculty mentors 

at any time had access to recruitment information or materials.  During recruitment, students 

were able choose to participate in a focus group or not without affecting their status as a Connect 

summer research participant.  A consent form (see attachment in the Appendices) for Connect 

participants was shared at the start of focus group sessions.   
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Instrumentation, Data Collection, and Data Analysis 

Undergraduate Research Student Self-Assessment 

Using the Undergraduate Research Student Self-Assessment (URSSA), a one-shot 

posttest survey administration was used.  The URSSA is currently housed on the salgsite.org web 

platform designed for the Student Assessment of Learning Gains (SALG) instrument.  This 

platform provided online tools that enable the researcher to customize and administer the 

instrument and gather anonymous responses from students.  Through the platform’s database 

tools, survey results were available in both summarized and spreadsheet formats.  URSSA 

focused on what students learned from their UR experience, rather than whether they liked it.  

The self-assessment included both multiple-choice and open-ended items that focus on students’ 

gains from undergraduate research.   

The following inclusion criteria were used with URSSA student: (1) URSSA student 

participants must be 18 years or older; and (2) URSSA student participants must be selected by 

Connect faculty and/or staff for participation in the Connect program AND serve as a paid 

undergraduate (UG) research assistant.  (Approximately 30 to 32 Connect/year will be invited to 

serve as UG research assistant over the summer.)  The selection of students for participation in 

the Connect program was set as follows: (a) NWSU or community college student entry as first-

time freshman, FTF, or NWSU student entry as first-time transfer, FTT, (b) enrollment and 

completion of a minimum of 30 units/year and passing all courses with grades of C or better,  

(c) major in a field in the College of Engineering and Computer Science or community college 

major in a related field, (d) face social, cultural, educational, or economic barriers to careers in 

STEM, (e) citizenship status as a U.S. citizen or permanent resident, and (f) completion of a 
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program application, including an essay and interview, or equivalent.  All Connect students who 

participated in faculty research were invited to complete an URSSA survey.   

With respect to URSSA, SALG “was developed in 1997 by Elaine Seymour while she 

was co-evaluator for two National Science Foundation-funded chemistry consortia” 

(http://www.salgsite.org/about).  In this first project year, all Connect summer faculty research 

projects, URSSA was administered after the research project.  That was, each intervention group, 

Connect summer research participants, was surveyed once at the start of the summer (post-test 

only).  Specifically, Connect student participants attended an orientation to the Connect program, 

which included a discussion of the program itself and the proposed evaluation activities.  This 

orientation was only for Connect student participants first-time freshman/first-time transfer 

(FTF/FTT) and occur in the spring/fall semester of each project year, on the NSU campus.  The 

location of the orientation was determined by the Connect staff.  During the orientation sessions, 

I shared descriptive information on URSSA and focus groups—see above/below.  During the 

orientation, a master Connect student consent form was distributed.  This consent form included 

information survey participation.  

Near the end of their summer research project, Connect student participants completed a 

paper or online URSSA (via salgsite.com) survey.  The URSSA was administered via email 

using student email addresses provided by Connect staff (Connect UG summer research 

assistants).  Using an email/text/voicemail message or flier, Connect student participants was 

invited to complete a survey (see attachment, Appendix D). 

Survey participants were asked to complete the URSSA once each time that they 

participated in a Connect summer research project, which generally was one time for a Connect 

http://www.salgsite.org/about)
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project participant.  The URSSA (see attachment in the Appendices) was a 30-item survey 

instrument that asked respondents about their:  

 a. skills such as lab work and communication; 

 b. conceptual knowledge and linkages in their field; 

 c. deeper understanding of the intellectual and practical work of science; 

 d. growth in confidence and adoption of the identity of scientist; 

 e. preparation for a career or graduate school in science; and 

f. clarity in understanding what career or educational path students might wish to pursue. 

The URSSA survey took approximately 20 minutes to complete.  A participant 

information form (see attachment, Appendix C) was shared in the email invitation (as the 

URSSA does not allow for a separate screen to “click” through to the survey).  As part of the 

invitation (see attachments in Appendices), participants were offered a gift card for survey 

completion.  For payments, online survey participants were asked to claim their gift card in a 

central office location in the College of Engineering and Computer Science (CECS).  Survey 

research response information was housed in salgite.com.  For print survey completers, a $5 gift 

card was distributed directly to them upon survey completion.  Print survey completed was not 

include their name on any part of the survey.  For data collection, survey participants completed 

the URSSA either in print or online via http://www.salgsite.org with a 20-minute completion 

time.   

The survey data was analyzed using descriptive statistics to identify the number of 

students reporting out on certain variables, such as career and research development, college 

research experiences (including Connect research experiences), student demographic 

characteristics, and Connect program participation.  The descriptive statistics consisted of 

http://www.salgsite.org/
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frequency counts and percentages, providing simple summaries and measures about the samples.  

Table 1 presents variables where frequency analyses were performed.   

Chart 1. URSSA Survey Items/Variable Categories 

Variable Category URSSA Survey Items 

Research Development 1. Doing research confirmed my interest in 
my field of study. 

2. Doing research clarified for me which field 
of study I want to pursue. 

3. Doing research introduced me to a new 
field of study I want to pursue. 

4. My research experience has prepared me 
for 

advanced coursework or thesis work 

5. My resume has been enhanced by my 
research experience. 

6. My research experience has prepared me 
for graduate school. 

7. My research experience has prepared me 
for a job. 

Career Development 1. How MUCH did the following program 
activities help clarify your career plans? 

1.1. Session(s) offered on graduate school 
programs or careers. 

1.2. Information provided by the career 
counseling center. 

1.3. Field Trips 

1.4. Please comment on any of these activities 

Underrepresented student experience in 
undergraduate research program 

1. Compared to your intentions BEFORE 
doing 

research, HOW LIKELY ARE YOU NOW 
to: 
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1.1. enroll in a Ph.D. program in science, 
mathematics or engineering? 

1.2. enroll in a master’s program in science, 
mathematics or engineering? 

1.3. enroll in a combined M.D/Ph.D program 

1.4. enroll in medical or dental school? 

1.5. enroll in a program to earn a different 
professional degree (i.e. law, veterinary 
medicine, etc.) 

1.6. pursue certification as a teacher? 

1.7. work in a science lab? 

1.8. Other. Please state your intended degree 
and, compared to your intentions BEFORE 
doing research, HOW LIKELY YOU ARE 
NOW to enroll in a graduate program leading 
to an advanced degree. 

2. Future career plans 

2.1. How did your research experience 
influence your thinking about future career 
and graduate school plans? Please explain. 

Undergraduate student research experiences What motivated you to do research? 

1. I WANTED TO DO RESEARCH TO:  

1.1 explore my interest in science 

1.2 gain hands-on experience in research 

1.3 clarify which field I wanted to study 

1.4 clarify whether graduate school would be 
a good choice for me 

1.5 clarify whether I wanted to pursue a 
science 

research career 

1.6 have a good intellectual challenge 

1.7 work more closely with a particular 
faculty member 
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1.8 participate in a program with strong 
reputation 

1.9 get good letters of recommendation 

1.10 enhance my resume 

2. How much did you GAIN in the following 
areas 

2.1 Confidence in my ability to do research.  

2.2 Confidence in my ability to contribute to 
science.  

2.3 Comfort in discussing scientific concepts 
with others.  

2.4 Comfort in working collaboratively with 
others.  

2.5 Confidence in my ability to do well in 
future science courses. 

2.6 Ability to work independently. 

2.7 Developing patience with the slow pace of 
research. 

2.8 Understanding what everyday research 
work is like 

2.9 Taking greater care in conducting 
procedures in the lab or field 

3. How much did you GAIN in the following 
areas as a result of your most recent research 
experience? 

3.1 Writing scientific reports or papers. 

3.2 Making oral presentations.  

3.3 Defending an argument when asked 
questions.  

3.4 Explaining my project to people outside 
my field.  

3.5 Preparing a scientific poster.  

3.6 Keeping a detailed lab notebook.  
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3.7 Conducting observations in the lab or 
field.  

3.8 Using statistics to analyze data.  

3.9 Calibrating instruments needed for 
measurement.  

3.10 Working with computers.  

3.11 Understanding journal articles.  

3.12 Conducting database or internet 
searches.  

3.13 Managing my time 

4. During your research experience HOW 
MUCH did you:  

4.1 Engage in real-world science research  

4.2 Feel like a scientist.  

4.3 Think creatively about the project.  

4.4 Try out new ideas or procedures on your 
own.  

4.5 Feel responsible for the project.  

4.6 Work extra hours because you were 
excited about the research.  

4.7 Interact with scientists from outside your 
school.  

4.8 Feel a part of a scientific community 

5. As part of my most recent research 
experience... 

5.1 I presented a talk or poster to other 
students or faculty  

5.2 I presented a talk or poster at a 
professional conference  

5.3 I attended a conference  

5.4 I wrote or co-wrote a paper that was 
published in an academic journal 
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5.5 I wrote or co-wrote a paper that was 
published in an undergraduate research 
journal 

5.6 I will present a talk or poster to other 
students and faculty 

5.7 I will present a talk or poster at a 
professional conference  

5.8 I will write or co-write a paper to be 
published in an academic journal.  

5.9 I will write or co-write a paper to be 
published in an undergraduate research 
journal. 

5.10 I won an award or scholarship based on 
my research 

6. Rate how much you agree with the 
following statements. 

6.1 Doing research confirmed my interest in 
my field of study.  

6.2 Doing research clarified for me which 
field of study I want to pursue.  

6.3 Doing research introduced me to a new 
field of study I want to pursue.  

6.4 My research experience has prepared me 
for advanced coursework or thesis work  

6.5 My resume has been enhanced by my 
research experience.  

6.6 My research experience has prepared me 
for graduate school.  

6.7 My research experience has prepared me 
for a job. 

7. Compared to your intentions BEFORE 
doing research, HOW LIKELY ARE YOU 
NOW to:  

7.1 enroll in a Ph.D. program in science, 
mathematics or engineering?  



 

 

 33 

7.2 enroll in a master’s program in science, 
mathematics or engineering?  

7.3 enroll in a combined M.D/Ph.D program 

7.4 enroll in medical or dental school?  

7.5 enroll in a program to earn a different 
professional degree (i.e. law, veterinary 
medicine, etc.)  

7.6 pursue certification as a teacher?  

7.7 work in a science lab 

Student demographics 1. Gender 

2.What is your race? 

2.1 Native American  

2.2 Asian or Asian American  

2.3 Black or African American  

2.4 Native Hawaiian or other Pacific Islander  

2.5 White  

2.6 Alaskan Native  

2.7 Other (please specify) 

3. What is your ethnicity? 

3.1. Hispanic or Latino/Latina 

4. What is your current enrollment status? 
(choose 
one) 
4.1 Enrolled at NWSU as a first-time 
freshman 
4.2 Enrolled at NWSU as a first-time transfer 
student 
4.3 Enrolled as a student at a community 
college 
4.4 Other (please specify) 

Student-faculty interaction 1. My working relationship with my research 
mentor 

2. My working relationship with research 
group members. 
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3. The amount of time I spent doing 
meaningful research. 

4. The amount of time I spent with my 
research mentor. 

5. The advice my research mentor provided 
about careers or graduate school. 

6. Attended in faculty mentor group meetings 
during the academic year. 

Peer-peer interaction 1. Received academic help from a peer tutor 

2. Offered academic help to students as a peer 
tutor 

3. Received advice from a peer mentor. 

4. Shared advice with students as a peer 
mentor. 

5. Participated in the Great Minds in STEM 
(GMiS) online mentoring program. 

Connect research program participation Summer research 

1. How many times have you participated in 
Connect SUMMER research? 

Academic year research 

2. How many semesters/quarters have you 

participated in Connect ACADEMIC YEAR 
research 

Research experience  summer:  

3. For your most recent research experience, 
how long did you do research? 

Connect program participation-general  2. Over the last year, I have... 

2.1 Received a book award.  

2.2 Attended in faculty mentor group 
meetings during the academic year.  

2.3 Received academic help from a peer tutor  

2.4 Offered academic help to students as a 
peer tutor  
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2.5 Received advice from a peer mentor.  

2.6 Shared advice with students as a peer 
mentor.  

2.7 Participated in the Great Minds in STEM 
(GMiS) online mentoring program.  

2.8 Attended a NWSU summer orientation.  

2.9 Participated in a NWSU summer bridge 
program  

2.10 Participated in study skills/summer 
orientation workshop in the College of 
Engineering and Computer Science at 
NWSU.  

2.11 Attended an academic workshop.  

2.12 Attended an internship workshop.  

2.13 Participated in the programming 
fundamental crash course.  

2.14 Watched an online video tutorial in a 
faculty mentor meeting or study 
skills/summer orientation workshop in 
engineering/computer science  

2.15 Participated in a field trip or site visit.  

2.16 Joined a professional engineering or 
computer science society.  

2.17 Attended a professional engineering or 
computer science conference.  

2.18 Participated in the summer math 
workshop in the College of Engineering and 
Computer Science at NSU.  

2.19 Attended a session of a special section of 
MATH 150A/L.  

2.20 Participated in faculty summer research.  

2.21 Participated in academic term research 
with faculty.  

2.22 Attended a conference or poster 
presentation. 
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2.23 Presented a poster or paper presentation 
at a conference 

 

Focus Groups 

Group interviews with NWSU students (FTF and FTT) and community college students 

(pre-transfer) in Connect participated in faculty summer research were used to explore how 

participation shapes student experiences and outcomes.  Seven focus groups were conducted in 

summer 2017 and academic year 2017-2018.    The focus group participants totaled 15 students, 

including three participants who identified as female and 12 males. 

I used a mixed sampling strategy of criterion (see above under inclusion criteria) and 

stratified purposeful sampling by gender, ethnicity, and engineering major to invite Connect 

students to participate in a group interview.  Using email, text, and/or voice messaging, sampled 

participants were invited to a focus group session (see Appendix B).  Upon receipt of a reply 

email/text/voice message from participants, I inquired about availability.  Group interview 

sessions were hosted on campus (at the community college campuses or NWSU—College of 

Engineering and Computer Science) in a space closed to non-group participants at times that 

were mutually convenient for participants.   

A focus group protocol was used (attachments for Connect and Math 150A/L-summer 

workshop)—developed from the evaluation study’s research questions, existing literature 

(related to student experiences and concepts of validation in engineering and computer 

science)—to guide focus group sessions.  At the start of each group interview session, an 

informed consent form was distributed.  The group interview facilitators reviewed the informed 

consent form and asked participants to affirm receipt of the form by signature.  Before the 

interview began, I confirmed the start of digital audio recording (with participant permission).  
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With permission, group interview sessions were audio recorded.  If participant(s) did not grant 

permission to audio record, the recorder was paused/turned off when this participant(s) spoke.  

At the end of the interview session, participants were compensated with a $5 gift card.   

After all interview sessions, digital audio recordings were transcribed and de-identified 

before performing thematic data analysis to explore storied patterns.  Using computer-aided 

qualitative data analysis software (i.e., ATLAS.ti), thematic data analysis was used to develop 

categories and interpretive patterns.  Thematic data analysis included segmenting, coding, 

clustering, and networking code families into broader patterns for narrative interpretation.  The 

total time of study involvement for the focus group interviews was approximately 60-90 minutes. 

Researcher Roles 

As a researcher, I have several roles in this research.  First, I am a research assistant in 

this research project.  Second, I am a first-generation female graduate student, and lastly, I am 

involved in different initiative on my campus for student success and retention.  My background 

as a first-generation female college student and my interpretive paradigm that I have established 

throughout my personal college and life experiences certainly impacted my approach in 

researching the experiences of the participants.  During this research, I had to acknowledge and 

recognize any biases and clearly determine each of my roles in this research.  In this sense, 

participants might have seen me as a compassionate researcher.  If I did not recognize these 

roles, they would have, eventually impacted the reliability, and dependability of my study.   

Researcher Bias/Participant Reactivity  

My personal biases had the possible to influence my data collection and analysis.  As an 

educator and growing researcher, I have shaped opinions about diversity in programs that relate to 

retention and graduation of minority students.  I have always been a supporter for underserved and 
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underrepresented students in educational opportunities.  In that sense, I always advocate for the 

programs or initiatives to boost and encourage students to be successful in their academic journey.  

Therefore, I tend to credit the faculty-student connection as guidance to benefit student success.  In 

this study, I had to ensure my objectivity by analyzing with a different perspective to offer credible 

outcomes.   I made sure that my personal biases of supporting diversity did not have an impact on my 

data analysis and results by means of my study design.  Thus, my training in the Doctoral Program in 

Educational Leadership has helped me to become proficient in data collection and analytic skills, 

which mitigate my bias.  Originally, my biases included less tolerance towards ambiguity.  This 

has increased my patience towards the limitations of the undergraduate student research 

experience.  Even though I used my personal experiences to establish rapport with the research 

participants and recognize their opinions, I utilized my doctoral and academic training to 

examine their opinions with larger social experience. 

This research study helped me to improve my cultural competency towards controversial 

issues.  As a doctoral student, I gained a unique perspective about educational achievement 

relating to perseverance and persistence.  Not only has this research added to my body of 

knowledge, it also ensured me possibilities in my career advancement.  Although I am not a 

former science major, I still understand the concept and significance of this study as a researcher.   

I believe English being my second language while pursuing my higher education has given me 

opportunities to be more adaptive and flexible in receiving new knowledge.  Studying in three 

dynamic education systems within different countries (Iran, United Kingdom, and United States) 

has offered me more ideologies about what higher education portray.  I have managed to get my 

Bachelor and Master’s Degrees despite the barriers that I faced, such as unfamiliarity and 

adapting to new environment.  I also consider the fact that I was a learner of this study. 
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Strategies to Mitigate Effects of the Researcher on the Study 

I had to continue being insightful and objective to all the data from the participants.  

According to Rossman and Rallis (2003), the researcher needs to remain objective with the 

materials that the participants share during the study.  I used this strategy to ensure that my 

support and advocacy for diversity and minority students helped in data findings.  One of the 

methods that can help in mitigation of biases is asking open-ended questions to allow the 

participants to share their experience rather than being asked leading questions (Seidman, 2006).  

Using this method also helps reducing the chances of interjecting my experiences with the 

participants’ experiences.  To be able to apply this, I did not deviate from the focus group 

protocol and did not guide the participants in answering the questions. 

Moreover, I used quantitative and qualitative data sources as a mitigating strategy to 

lessen my biases.  Using URSSA as a quantitative instrument and a group interview protocol as a 

qualitative tool, I explored a diverse set of information about faculty-student interaction and peer 

interaction and experiences in a research setting.  Here, I used multiple types of data to examine 

patterns in quantitative data and themes in qualitative data during analysis.  To do this, I had to 

interact with participants and be responsive to their opinions and stories.  I believe as an 

interviewer, I had an influence on focus group data collection, so I worked to raise my awareness 

of my body language, tone, and facial expressions during the focus groups in reaction to the 

participants’ responses if they were disagreeing with my philosophies and values.  Further, I had 

to be mindful of how biased questions affect the participants’ answers.  To mitigate question 

bias, I focused on asking general questions in the beginning of the focus group followed by 

probing questions.  
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CHAPTER 4 

RESULTS 

In this chapter, I first provide a review of the research purpose and research questions.  In 

addition, I reveal key findings that emerged from the data that I gathered and analyzed in seven 

focus group interviews with Connect program college students at Northwest State University 

(NWSU) in addition to data gathered from the Undergraduate Research Student Self-Assessment 

(URSSA) survey that was from student participants in engineering and computer summer 

research with faculty.  Specifically, I organize the chapter into descriptive survey results and 

results of thematic data analysis.  First, I present descriptive statistics for URSSA survey items in 

this chapter.  I display the statistical findings for each research question in tables and explain 

salient patterns in descriptive analyses.  Finally, summary data are provided for the dependent 

variables. Next, I present familial, social, and academic thematic patterns associated with focus 

groups.    

This study focuses on changes in outcomes, attitudes, and behaviors of historically 

underrepresented two- and four-year university students in engineering and computer science 

from participation in summer faculty research, part of the Connect program, at Northwest State 

University (NWSU).  The purpose of this research study is to examine the undergraduate 

research experiences of students of color and women in engineering and computer science.  

Specifically, this study explored the experiences of women and students of color related to career 

and academic advancement while participating in Connect’s undergraduate research program.  

The research questions that guide this study are: How do student background and college 

experiences shape historically underrepresented student experiences in undergraduate research 

programs in computer science and engineering?  How do undergraduate research programs in 
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computer science and engineering influence historically underrepresented student research and 

career development? 

To understand the factors that shapes the experiences of underrepresented students 

participating in an undergraduate research project with computer science and engineering 

faculty, I used an ethnographic case study design in addition to a one-shot posttest survey for this 

mixed study.  Students who attended undergraduate research experience with faculty took 

URSSA survey for quantitative data.  Also, focus group interviews were conducted among the 

same population to collect my qualitative data.  The original survey data file received included a 

total of 19 students who participated in the Connect undergraduate research experience during 

the semesters of summer 2017 and fall 2017. 

Descriptive Statistical Data for the Variables of the Undergraduate Research Student Self-

Assessment (URSSA) 

Given patterns reported in empirical research studies discussed in my review of the 

literature, I considered eight groups of variables to examine descriptively.  The following section 

provides summary information including frequency counts and percentages of these variable 

groups.  I organized this information by the different variable types described in Chapter 3.  A 

subset of Connect student participants who engaged in faculty research during Summer 2017 and 

2017-2018 academic year was invited to complete an Undergraduate Research Student Self-

Assessment (URSSA) 

  Student demographic variables.  This group of variables explored five different 

demographic items.  Summary data for these variables is provided in Table 1 on next page.  Less 

than half (42.1%) of URSSA survey respondents were female.  Among respondents who 

identified as female, 41.7 percent were NWSU Students or other WSU Campus and 71.4 percent 
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were community college students.  Very small percentages of survey respondents reported 

identifying as Black or African American (15.8%).  From that population, 28.6 percent were 

community college students and 25 percent were NWSU students or other WSU campus.  Less 

than half (42.1%) of the study sample identified as Hispanic or Latino/Latina.  The majority of 

URSSA survey respondents were majoring in engineering (73.7%) and only 21.1 percent were 

majoring in computer science.  From the sample study of student respondents, 21.1 percent were 

freshman or rising sophomore, 31.6 sophomore or rising junior, 31.6 percent were junior or 

rising senior, and 15.8 percent were senior.  

 Student enrollment variables.  These three variables examined student enrollment 

patterns. Table 1 displays a descriptive statistics summary for the study sample.  Over 21 percent 

of the group enrolled at NWSU as a first-time freshman.  Over 26 percent enrolled at NWSU as a 

first-time transfer student. Finally, over 36 percent of the group enrolled as a student at a 

community college.  

Table 1  

Distribution of Connect Research Participants by Student Characteristics, URSSA, Summer 2017 and 
2017-18 academic-year 
 

Overall  

 

n=19 

Respondents who are 
NWSU Students or 
other WSU Campus 

 n=12 

Respondents who are 
Community College 

Students 
 n=7 

 
n % n % n % 

Academic Standing       

Freshman/rising sophomore 4 21.1 3 41.7 1 14.3 

Sophomore/rising junior 6 31.6 2 66.7 4 57.1 

Junior/rising senior 6 31.6 6 66.7 2 28.6 

Senior 3 15.8 1 50.0 1 14.3 
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Major       

Computer Science 4 21.1 1 50.0 1 14.3 

Engineering 14 73.7 11 66.7 5 71.4 

Undecided 1 5.3 0 66.7 1 14.3 

Gender       

Male 11 57.9 7 66.7 2 28.6 

Female 8 42.1 5 41.7 5 71.4 

Race/Ethnicity       

Native American 1 5.3 0 0.0 1 14.3 

Asian or Asian American 5 26.3 2 16.7 4 57.1 

Black or African American 3 15.8 3 25.0 2 28.6 

Native Hawaiian or other 
Pacific Islander 

0 0.0 0 0.0 7 100.0 

White 4 21.1 2 16.7 1 14.3 

Alaskan Native 0 0.0 0 0.0 0 0.0 

Hispanic or Latino/Latina 8 42.1 7 58.3 1 14.3 

Enrollment Status       

Enrolled at NWSU as a 
first-time freshman 

4 21.1 4 33.3 0 0.0 

Enrolled at NWSU as a 
first-time transfer student 

5 26.3 5 41.7 1 14.3 

Enrolled as a student at a 
community college 

7 36.8 2 16.7 7 100.0 

 

 Undergraduate student research experiences.  Here, this study examined students’ 

self-reported gains from undergraduate experience participation.  Table 2 on next page displays a 

descriptive statistical summary for the study sample in degree of students’ gain in application of 

knowledge to research and skills.  Over 73 percent of survey respondents had good or great gain 

in general problem-solving skills.  In addition, the experience helped 78.9 percent of the group to 



 

 

 44 

have an understanding of the relevance of research to their coursework.  More than 73 percent of 

survey respondents reported being confident in their ability to do well in future science courses 

and ability to work independently.  URSSA survey respondents also showed gains in various 

skills.  More than 78 percent reported gaining skills in working with computers and explaining 

their research projects to people outside their field.  More than 84 percent of the respondents felt 

that they were engaged in real-world science research.  The same percentage worked extra hours 

because they were excited about the research.   

 The study included overall research experience and changes in the students’ attitudes or 

behaviors as a researcher.  The study examined the extent to which the students became 

interested in the research project or felt excited about the research.  The students’ attitudes or 

behavior as a researcher can be affected after they participate in UREs.  More than 94 percent of 

the study group reported that they could think creatively about the project.  In addition, more 

than 73 percent of the study group reported feeling like a scientist and tried out new ideas.   

Table 2  

Distribution of Connect Research Participants by Students’ Gains From the Undergraduate 
Research Experience Participation, URSSA, Summer 2017 and 2017-18 academic-year.  Only Good 
gain/great gain scaled responses are reported. 
 

Good gain/great 
gain 

Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

 
n % n % n % 

Gains in thinking and working like  

scientist: application of knowledge  

to research work 

Analyzing data for patterns. 8 42.1 5 41.7 2 28.6 
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Figuring out the next step in a 
research project. 

13 68.4 8 66.7 4 57.1 

Problem-solving in general. 14 73.7 8 66.7 5 71.4 

Formulating a research 
question that could be 
answered with data. 

10 52.6 6 50.0 3 42.9 

Identifying limitations of 
research methods and designs. 

9 47.4 6 50.0 5 71.4 

Understanding the theory and 
concepts guiding my research 
project. 

12 63.2 8 66.7 4 57.1 

Understanding the connections 
among scientific disciplines. 

13 68.4 8 66.7 6 85.7 

Understanding the relevance of 
research to my coursework. 

 

15 78.9 8 66.7 7 100.0 

Personal gains related to research work 

Confidence in my ability to do 
research. 

12 63.2 7 58.3 4 57.1 

Confidence in my ability to 
contribute to science. 

14 73.7 7 58.3 6 85.7 

Comfort in discussing 
scientific concepts with others. 

13 68.4 7 58.3 5 71.4 

Comfort in working 
collaboratively with others. 

13 68.4 6 50.0 6 85.7 

Confidence in my ability to do 
well in future science courses. 

14 73.7 7 58.3 6 85.7 

Ability to work independently. 14 73.7 7 58.3 6 85.7 

Developing patience with the 
slow pace of research. 

13 68.4 6 50.0 6 85.7 

Understanding what everyday 
research work is like. 

15 78.9 8 66.7 7 100.0 

Taking greater care in 
conducting procedures in the 
lab or field. 

15 78.9 9 75.0 7 100.0 
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Gains in skills       

Writing scientific reports or 
papers. 

6 31.6 5 41.7 1 14.3 

Making oral presentations. 8 42.1 6 50.0 3 42.9 

Defending an argument when 
asked questions. 

11 57.9 6 50.0 5 71.4 

Explaining my project to 
people outside my field. 

15 78.9 8 66.7 7 100.0 

Preparing a scientific poster. 9 47.4 7 58.3 3 42.9 

Keeping a detailed lab 
notebook. 

6 31.6 4 33.3 2 28.6 

Conducting observations in the 
lab or field. 

11 57.9 6 50.0 4 57.1 

Using statistics to analyze data. 8 42.1 5 41.7 2 28.6 

Calibrating instruments needed 
for measurement. 

10 52.6 7 58.3 2 28.6 

Working with computers. 15 78.9 9 75.0 5 71.4 

Understanding journal articles. 11 57.9 5 41.7 4 57.1 

Conducting database or 
internet searches. 

11 57.9 6 50.0 3 42.9 

 

 Students’ relationship with faculty mentors.  This study examined students’ 

perceptions of their relationships with faculty mentors during summer research participation.  

Table 4 on the next page displays a descriptive statistical summary for the study sample in 

degree of students’ relationship with faculty mentors.  More than 94 percent of the survey 

respondents reported spending good or excellent amount of time doing meaningful research with 

faculty mentor.  In addition, more than 73 percent reported having a good or excellent working 

relationship with research mentor.  Furthermore, only 47 percent of URSSA survey respondents 
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reporting a good or excellent time that they spent with their research mentor.  In addition, more 

than 68 percent of the students believed that the advice their research mentor provided about 

career or graduate school was good or excellent. 

Table 4 

Distribution of Connect Research Participants by Students’ Relationship with Faculty Mentors and 
Group Members, URSSA, Summer 2017 and 2017-18 academic-year.  Only Good/excellent scaled 
responses are reported. 
 

Good/excellent 
Overall n=19 

Respondents 
who are NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 
 

n % n % n % 

My working relationship with my research 
mentor 

14 73.7 10 83.3 4 57.1 

My working relationship with research group 
members. 

14 73.7 7 58.3 6 85.7 

The amount of time I spent doing meaningful 
research. 

18 94.7 11 91.7 7 100.0 

The amount of time I spent with my research 
mentor. 

9 47.4 6 50.0 3 42.9 

The advice my research mentor provided 
about careers or graduate school. 

13 68.4 10 83.3 3 42.9 

The research experience overall. 15 78.9 9 75.0 6 85.7 

 

 Undergraduate research experience (URE) impact on students’ academic 

performance.  This group of variables included items that examined impacts of URE on 

students’ self-reported academic performance.  Table 6 on the next page displays descriptive 

results for URSSA survey respondents in degree of URE impacts on their academic performance.  

More than 94 percent of respondents shared much more likely or extremely likely confirmed and 
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clarified their interest in their field of study, which they want to pursue, and enhanced their 

resume by the research experience with faculty.  More than 89 percent of respondents believed 

that their research experience much more likely or extremely likely prepared them for a job.  

Furthermore, more than 84 percent of URSSA survey respondents believed that their research 

experience much more likely or extremely likely prepared them for advance coursework or thesis 

work.  Additionally, more than 73 percent of respondents much more likely or extremely likely 

confirmed that their research experience prepared them for graduate school. 

Table 6 

Distribution of Connect Research Participants by Undergraduate Research Experience Impact 
on Students’ Academic Performance, URSSA, Summer 2017 and 2017-18 academic-year. 
Only Agree/strongly agree scaled responses are reported. 
 

Agree/strongly 
agree 

Overall n=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 
n % n % n % 

Rate how much you agree with the following 
statements. 

      

Doing research confirmed my interest in 
my field of study. 

18 94.7 12 100.0 6 85.7 

Doing research clarified for me which 
field of study I want to pursue. 

18 94.7 12 100.0 6 85.7 

Doing research introduced me to a new 
field of study I want to pursue. 

13 68.4 8 66.7 5 71.4 

My research experience has prepared me 
for advanced coursework or thesis work 

16 84.2 11 91.7 4 57.1 

My resume has been enhanced by my 
research experience. 

18 94.7 11 91.7 7 100.0 
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My research experience has prepared me 
for graduate school. 

14 73.7 9 75.0 4 57.1 

My research experience has prepared me 
for a job. 

17 89.5 11 91.7 6 85.7 

 

 Undergraduate research experience (URE) impact on students’ career and 

academic decisions. These variables examined impacts of URE on students’ self-reported career 

and academic performance.  Table 7 displays descriptive results for URSSA survey respondents 

in degree of URE impacts on their career and academic decisions.  More than 63 percent of 

respondents stated that they were more likely or extremely likely to enroll in a master’s program 

in science, mathematics or engineering.  Only 10 percent of the sample study shared that they 

were more likely or extremely likely to enroll in medical, dental, or in a program to earn a 

different professional degree.  The URE helped them to be more confident about their academic 

decisions.  In addition, more than 73 percent of respondents agreed or strongly agreed that they 

chose NWSU because it offered UR opportunities.  More than 73 percent of the study sample 

also chose NWSU because of Connect program research opportunities (Table 11 on following 

page). 
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Table 11 

Distribution of Connect Research Participants by Undergraduate Research Experience Impact 
on Students’ Academic Decisions, URSSA, Summer 2017 and 2017-18 academic-year. Only 
Agree/strongly disagree scaled responses are reported. 
 

Agree/strongly 
disagree 

Overall n=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

  n % n % n % 

I chose this college/university because it offers 
undergraduate research opportunities. 

14 73.7 10 83.3 6 85.7 

I chose this college/university because of 
Connect program research opportunities. 

14 73.7 10 58.8 5 71.4 

 

On the other hand, more than 21 percent of respondents believed that the program 

activities helped to clarify their career plans by offering good amount or a great deal of 

information provided by the career counselling center.  Also, only 15 percent of URSSA survey 

respondents believed that good amount or a great deal of the sessions offered on graduate school 

programs or careers helped them to clarify their career plans as illustrated in Table 1.  

  Undergraduate research experience peer-peer interaction.  This variable group 

examined URE on students’ peer-peer interaction.  Table 20 on the next page displays 

descriptive results for URSSA survey respondents in URE peer-peer interactions.  More than 36 

percent of respondents received academic help from a peer tutor once or more.  More than 31 

percent of respondents offered academic help to students as a peer tutor once or more.  In 

addition, more than 52 percent of the study sample received advice from a peer mentor once or 

more.  Moreover, more than 42 percent of the URE survey respondents on the URSSA shared 
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advice with students as a peer mentor once or more.  Finally, none of the respondents reported 

participating in the Great Minds in STEM (GMiS) online mentoring program. 

Table 20 

Distribution of Connect Research Participants by Connect Program Participation, URSSA, Summer 2017 and 
2017-18 academic-year. Only Once or more scaled responses are reported. 
 

Once or 
more 

Overall 
n=19 

Respondents 
who are NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 
 

n % n % n % 

Over the last year, I have...       

Received an book award. 8 42.1 7 58.3 1 14.3 

Attended in faculty mentor group meetings during the 
academic year. 

11 57.9 9 75.0 0 0.0 

Received academic help from a peer tutor. 7 36.8 6 50.0 1 14.3 

Offered academic help to students as a peer tutor 6 31.6 4 33.3 1 14.3 

Received advice from a peer mentor. 10 52.6 7 58.3 2 28.6 

Shared advice with students as a peer mentor. 8 42.1 5 41.7 2 28.6 

Participated in the Great Minds in STEM (GMiS) online 
mentoring program. 

0 0.0 0 0.0 0 0.0 

Attended a NWSU summer orientation. 4 21.1 3 25.0 0 0.0 

Participated in a NWSU summer bridge program 4 21.1 3 25.0 0 0.0 

Participated in study skills/summer orientation workshop 
in the College of Engineering and Computer Science at 
NWSU. 

3 15.8 2 16.7 0 0.0 

Attended an academic workshop. 7 36.8 6 50.0 0 0.0 

Attended an internship workshop. 6 31.6 6 50.0 0 0.0 

Participated in the programming fundamental crash 
course. 

1 5.3 1 8.3 0 0.0 
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Watched an online video tutorial in a faculty mentor 
meeting or study skills/summer orientation workshop in 
engineering/computer science. 

5 26.3 4 33.3 0 0.0 

Participated in a field trip or site visit. 2 10.5 2 16.7 0 0.0 

Joined a professional engineering or computer science 
society. 

5 26.3 4 33.3 0 0.0 

Attended a professional engineering or computer science 
conference. 

3 15.8 2 16.7 0 0.0 

Participated in the summer math workshop in the College 
of Engineering and Computer Science at NWSU. 

1 5.3 1 8.3 0 0.0 

Attended a session of a special section of MATH 
150A/L. 

1 5.3 1 8.3 0 0.0 

Participated in faculty summer research. 12 63.2 7 58.3 4 57.1 

Participated in academic term research with faculty. 7 36.8 5 41.7 1 14.3 

Attended a conference or poster presentation. 10 52.6 7 58.3 3 42.9 

Presented a poster or paper presentation at a conference. 7 36.8 6 50.0 3 42.9 

 

 Connect research program participation.  This research included variables that 

examined Connect undergraduate research program students’ participation.  Table 13, 14, and 15 

on the next page display descriptive results for respondents’ participation in Connect.  More than 

68 percent of URSSA survey respondents participated in Connect summer research for one, two 

or three summers.  More than 36 percent of the respondents participated in Connect academic 

year research once or more.  Finally, more than 84 percent of respondents reported that they did 

their research during summer.  Furthermore, Table 20 displays respondents’ participation in the 

Connect program more generally.  More than 42 percent of respondents received a book award 

once or more.  The percentage of URSSA survey respondents who reported attending faculty 

mentor group meetings during the academic year once or more was more than 57 percent.  More 

than 21 percent of the respondents attended a NWSU summer orientation or summer bridge 
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program one or more times.  Furthermore, more than 15 percent of respondents shared that they 

participated in study skills/summer orientation workshop in the College of Engineering and 

Computer Science at NWSU or attended a professional engineering or computer science 

conference once or more.  Regarding the workshop attendance, more than 36 percent attended an 

academic workshop, participated in academic term research with faculty, or presented a poster or 

paper presentation in at a conference once or more.  Furthermore, more than 52 percent of 

respondents attended a conference or poster presentation once or more, and more than 31 percent 

reported attending an internship workshop once or more.   

Only 5 percent of URSSA survey respondents reporting participating in the programming 

fundamental crash course or participated in the summer math workshop in the College of 

Engineering and Computer Science at NWSU once or more.  Additionally, more than 26 percent 

of respondents reported watching an online video tutorial in a faculty mentor meeting or study 

skills/summer orientation workshop in engineering/computer science or joined a professional 

engineering or computer science society once or more.  Moreover, more than 63 percent of 

URSSA survey respondents participated in faculty research once or more.   
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Table 13 

Distribution of Connect Research Participants by Summer Research Participation, URSSA, 
Summer 2017 and 2017-18 academic-year. Only 1 summer/2 summers/3 summers scaled 
responses are reported. 
 

1 summer/2 
summers/3 
summers 

Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

How many times have you 
participated in Connect 
summer research? 

13 68.4 7 58.3 6 85.7 

 

Table 14 

Distribution of Connect Research Participants by Academic Year Research, URSSA, Summer 
2017 and 2017-18 academic-year.  Only 1 or more scaled responses are reported. 
 

1 or more 
Overall n=19 

Respondents who 
are NWSU 

Students or other 
WSU Campus 

 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

How many semesters/quarters 
have you participated in 
Connect academic year 
research? 

7 36.8 5 41.7 1 14.3 
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Table 15 

Distribution of Connect Research Participants by the Most Recent Undergraduate Research 
Experience, URSSA, Summer 2017 and 2017-18 academic-year. Only During summer scaled 
responses are reported. 
 

During summer 
Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

For your most recent 
research experience, how 
long did you do research? 

16 84.2 9 75.0 7 100.0 

 

Summary of Descriptive Results of the Undergraduate Research Student Self-Assessment 

 The descriptive statistical data result from URSSA was presented in five groups of 

variables to examine descriptively.  A subset of Connect student participants who engaged in 

faculty research during Summer 2017 and the 2017-2018 academic year was invited to complete 

URSSA online.  The frequency counts and percentages of descriptive data analysis were 

presented for different variable types, such as student demographics, enrollment, undergraduate 

student research experience, students’ relationship with faculty, URE impact on students’ 

academic performance and career decisions, URE peer-peer interaction, and Connect research 

program participation.  The descriptive data displayed the descriptive results for the mentioned 

variables.  

Thematic Patterns from Textual Data Analysis of Focus Groups 

In addition to statistical descriptive data from URSSA, thematic patterns from textual 

data analysis of focus groups were used in this study.  Thematic data analysis revealed several 

themes that are relevant to the experiences of underrepresented students participating in 
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undergraduate research.  Additionally, results showed how student-faculty interactions shape the 

academic and career aspirations among underrepresented low-income, two- and four-year 

university students in engineering and computer science fields.  During focus group sessions, 

participants spoke of their experiences with their faculty and other students, and these 

discussions emerged during early and ongoing data analysis.  Focus group interviews showed the 

occurrence of student-faculty interactions, and the type and quality of student contact with 

faculty, the outcomes that interactions had on students’ academics and scholarly experiences.  

Finally, data analysis from the focus group interviews showed how students perceived their 

research participation in relation to career and academic growth.  For interviews and 

observations, I used a single analytical procedure: thematic analysis.  As a concluding analytic 

step, thematic analysis resulted in themes evolving from a series of segmenting, coding, and 

clustering data.  

 Familial themes.  Family support emerged as important to the research experience of 

students.  Research participants’ families tended to support them socially more rather than 

academically or regarding the research in which they were involved.  In fact, focus group 

participants’ families were aware of their participation and encouraged them to take part in URE.  

Another participant said, “They know about my classes. They know about this research that I'm 

doing. They don't know the details, but they know very generally about what I am doing.”  

Additionally, one participant mentioned about their family social support, saying:  

[W]ell yeah, all of my family members even my relatives know that I am going to school. 

So, I had this driving issue that I live Glendale so I have to drive all the way here and I 

have a car issue a little bit. But they know that and they always support me. They never 
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asked me to go to their family gatherings when I have work to do and I had to study. My 

mom always encourages me. So, they're pretty supportive.  

Here, focus group participants’ families tended to understand and support students’ campus 

commitments.  That is, they generally did not put pressure or obligation on participants to 

socialize with family members.  They understood that academic studies had a priority in their 

lives. 

 Furthermore, another participant stated the reason for the family support was that they 

were the first one to go to college.  Another participant also stated, “My parents were definitely 

supportive of me going to school. Neither of them went to college. So they are proud that I go to 

school. As for engineering itself, they know that I'm studying engineering, but there is no 

relatability in that. But they support it and they are happy about it.”  One participant mentioned, 

“I only live with my mom. She was always encouraging and supportive, which it certainly 

because I am the first one to go to a university. They don't really know what kind of like the 

rigorous level causes and then it's only going to get harder. Just finished my first year.”  The 

focus group participants’ families generally supported participants, although parents may never 

attended college themselves and often did not know anything about the difficulty of the courses 

that participant had been taking.  

Family’s social support. Furthermore, looking deeply at the familial theme, three 

different sub-codes emerged from the family support theme: social, academic, and research.  The 

students’ families gave them social support where needed.  One focus group participant 

mentioned, “I'm the first person who actually has gone this far and I will continue to.  So, they’re 

very supportive when it comes to education.”   



 

 

 58 

Similarly, another focus group participant said, “They know that I'm participating in the 

research, but they don't know exactly what I'm doing. I try to explain to them and I guess they 

get confused.”  However, one participant stated that their family did not really support them 

socially, “Honestly I haven't even talked to them about it, but I just like do it. I'm just going to 

school doing it, but they're like, why you spend so much time at school and stuff like that since I 

still live like close to home. They are like you got to come more visit your family but your 

priorities are first finished school.” 

 Family’s academic and research support.  Despite the focus group participant families’ 

social support, their families generally did not provide academic or research support during the 

summer research program.  In some cases, focus group participants said that their families knew 

about the research, but they mostly thought about the following: 

It's good that I'm doing it and using my time productively. They don't really know what 

engineering students. They don't really have the sense that how much hard the classes 

subjects are, but because they don't really know much about. I don't talk about it with 

them. They think I should do it more. I should take my mom to the  engineering 

[department] and show her what I'm doing there.   

Regarding academic support, another focus group participant stated about academic support that, 

“they know what classes I can take.”  One focus group participant also mentioned that, “They 

know that I've been coming up this summer, were to count this project. They always enforced me 

to keep pursuing my career goals. Um, that was telling me, you know, to work hard and focus 

and they always there, especially during finals. I'm kind of stressed out. They just comfort me.”  

Some of the focus group participants’ families were aware of the courses they were taking as 

well as their participation in the summer URE but not in details.  Additionally, another 
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participant countered that, “they know that I participate in the research project here at [redacted] 

for [redacted] and that I also do have, um, a job in the IT department, so they are pretty much 

well informed of what I do when I come to school and what my major and what pretty much a 

I'm doing to accomplish my goal.”  Some of the focus group participants stated that their families 

were well informed about the research project in which they were participating.  However, one 

participant explained how their family did not know much about what they do academically, 

“they know that I'm doing computer science and they don't know about the details. They are 

familiar with the computers. But they have an idea what I'm doing.”  Another participant 

mentioned, “I mean they know that I take like math classes and science classes, but I don't think 

they like um, understand more of like my major, like the computer science part. Like they kind 

of know where like Google and Facebook and stuff like that, but they don't really see how 

programming looks like.”  Some of the focus group participants’ families were not really 

informed about the students’ majors in details.  They only had an overview of the students’ field 

of studies. 

 Faculty and student interaction themes.  Faculty and student interaction emerged as 

another theme in undergraduate research experience.  Faculty mentor interaction with students 

has occurred in mentoring in informal or formal ways.  Sometimes the faculty member had short 

or long conversations or sometimes it just happened spontaneously without a plan.  All focus 

group participants were happy with the ways the faculty communicated with them; however, 

they were expecting more engagement from the faculty.  One participant stated, “She let me 

borrow the microchips. She gave us that opportunity, but a little more engagement it couldn’t 

hurt through email. That was our way of communicating.”  The participants expected that faculty 

mentors spend more time with them on their respective research project. 
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Faculty interaction in academic progress and transition.  All focus group participants 

believed that faculty interaction with them during the undergraduate research program helped 

them in their academic progress and transition, such as choosing classes, completing the research 

project, and understanding the classroom theories.  All focus group participants received 

academic and career advising from the faculty.  One participant mentioned, “She gave us and 

told us what we needed to make the robot. So, we did that. That’s about it.”  The students 

explained the ways that faculty mentors would support them in the research, such as research 

project and academic support.  One focus group participant mentioned, “I think one way he 

supported us was that he wanted us to build the 3D printer with no knowledge but we ended up 

kind of going a different way and working with a kit and he supported us with that.”  

Additionally, a participant stated, “Yeah, I would do the same thing. Like I expected him to be 

mad at us for not doing the stuff that he wanted us to do, but I think he's really supportive about 

it.”  Here, participants acknowledged the fact that the faculty were focused more on their 

learning than completing the project. 

In addition to the academic and research support from the faculty, all the participants 

liked the independent work the faculty encouraged them to do.  One student mentioned that 

“Yeah, he's given me kind of like a boost to be on my own; a confidence as in like that I don’t 

need help or someone needs to be looking over us.”  Another participant stated, “Academically, I 

mean, of course he thought that we would be able to succeed. Given the project, academically, 

you know, I believe he had faith that we would be able to figure it out. Of course, a lot of the 

times, he would tell us that I know you guys will get in. Of course, academically he believe that 

we could get in.”  The faculty motivated the participants during the research project and created 
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a mindset among them that they would succeed.  In addition, one of the participants illustrated 

the faculty academic support in working independently,  

I guess I learned a lot from the people that I was working with and kind of inspired me 

and showed me that you can do it, you know that we are together, but you know, you 

work independently. And you are separate from someone who just tells you and spoon-

feed information and I guess that's where the faculty member comes in because our 

faculty member was very good at not just spoon-feeding you and just giving you the 

starting point. Like whenever you need help, they give you a starting point but then you 

have to research further on your own. And we had a constant stream of communication, 

like where we send daily updates to him at some point over email. So I thought that was 

very good. 

Here, the faculty encouraged the participants to work independently as well as work with other 

team members.  Although the faculty were promoting independent work, they still guided the 

participants through the projects by communicating with them regularly.   

Equally important as practicing independent work, one focus group participant stated that 

although they wanted the faculty to be more engaged with them in the research process, they 

showed their support and help in the program.  The student explained that “I don't think I could 

probably get another opportunity elsewhere, but he allowed me to gain the knowledge and then 

gave me a better opportunity so I'm thankful for that even though he's not as present as we'd like 

him to be. He is helpful when he is there and he's supportive.”  Moreover, another participant 

explained about the academic support the faculty mentor would provide so they become 

successful academically.  The participant said, “He’s been very supportive academically. He 

wants us to succeed. He even helps us with like other classes. Since I'm an incoming transfer 
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student, he was telling me which classes I might need to take and who to talk to and what to 

expect. So he was helping me prepare for, for the upcoming semester.”  What is evident here is 

that faculty generally advised the participants on what classes they need to take in order to be on 

track for finishing their degree. 

 Moreover, all focus group participants illustrated how the faculty encouraged them to 

advance academically.  One participant stated: 

  I felt like my mentor really pushes me to advance as much as I can. He supports me 

 because he's always asking like, “How did your class or what did you do and how is it 

 helping you?” He guides me. He tells me what classes to look into, which ones I should 

 take, which ones I shouldn’t. And that's a support that many other students don't get. I 

 really am thankful for him doing that. And so he supports academically as to the best that 

 he can.  

All focus group participants shared that all faculty expressed their concerns about the 

participants’ academic advancements and showed support to them. 

Another aspect where the faculty mentors seemed to support participants during the 

program was when the students faced a personal or family challenge.  One focus group 

participant stated, “She helped me. Well I had a family emergency in Texas and had to fly out, so 

I was stuck out there for more than a week while the research was going, so she was very 

understanding. She still let me continue the program, chose to support me.”  Another participant 

stated how helpful the faculty was during the research project, “During the research, they are 

very helpful. You ask a question, Dr [redacted] comes and sits with you, tells you exactly how to 

do things; whatever it is. He will sit aside with me, explain things, you know, he has the time…”  

Another focus group participant added, “If you get stuck, I can always ask my faculty mentor 
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and who actually has given me a lot of readings towards that thing. He actually spoon feeds you 

with lots of information. He wants me to learn it for myself instead of giving me answers. So 

that's what I like about him.”  

However, the faculty did not get on a personal level with all focus group participants.  

One focus group participant stated, “I said, I'm a mechanical engineer major, it's not that they 

support me or they don't, but at the same time we don't really get on that personal level where 

they'll talk about career goals.”  Furthermore, the focus group participants believed that the 

faculty’s interaction and advice in their classes helped them a lot.  One focus group participant 

stated, “They've really helped in teaching me in a field that I had pretty much no idea. I I took the 

class before, but it was just a requirement you know. You just want to get them out the way. But 

now if I were to take the class again, I can. I really would understand like every step of it.”  On 

this point, another focus group participant mentioned that “We're constantly communicating over 

email with each other. He is not only helping me in the research, but he's also helping me in like 

what classes I should take, the path that I should go to graduate or what classes are good and 

beneficial, and what are not.”  Moreover, one participant stated, “He has always helped me about 

what classes I should take and I shouldn't. And every semester even before the semester begins, I 

always go to him with the classes that I have in mind and also more of long-term classes, classes 

following semesters. And I believe the reason I'm graduating one year earlier is a bit because of 

him.”  The faculty advisement in choosing the classes seemed to be helpful to most of the focus 

group participants, which led them to graduate and finish their degrees.  

Faculty support towards students.  Another important theme that emerged from the 

interviews was the faculty support towards the students in academic and career aspects.  One 

participant stated, “I'm really comfortable with the mentor. We actually talk about my future 
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classes and career stuff also. Well this semester mostly I have been alone. Nobody else was in 

the region, but for summer. We had three students, two or three. I was really close with them, but 

they're not in the program.”  In this case, the faculty mentor appeared to create a comfortable 

environment for the participants where they could talk about their future careers and concerns.  

All the focus group participants believed that they were treated equally and equitably.  They 

stated that the faculty was really helpful when they needed help.  On this point, one focus group 

participant stated that “I don't know what's going on with other students, but I know that when it 

comes to equality he’s pretty good.”  Additionally, another participant explained, “He goes out 

of his way to help me. I don’t know about other students. Yeah, if I needed help, he will help. It 

depends on what it is. But as long as it's about school.” 

 All focus group participants felt close to the faculty, but they did not share any life 

experience with the faculty.  One focus group participant mentioned, “I do feel comfortable but I 

have not. I don’t think that’s appropriate…”  In addition, the participants believed that the 

faculty were approachable.  On this matter, one participant stated, “She was approachable and 

you can easily email her and she'll respond within like an hour or so. I think there could have 

been a little more you know communication on what she wanted exactly.”  Furthermore, another 

student added, “They're definitely approachable. I didn't feel like intimidated to ask any 

questions or anything like that.”  However, they experienced that the faculty was busy, so he or 

she did not spend much time with them.  On this point, one focus group participant stated: 

I think the same. I know we can understand that they are professors and they don't really 

have that much time, but they can manage and assign another senior year students or 

students who are in their graduate school, and they can be a little bit of help, especially to 
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the new students that are doing something and they don’t know anything about and 

they're learning from scratch. 

Here, in this case, from participants’ perspective, faculty mentors were definitely approachable, 

so the participants could reach out to them and receive any sort of support they needed, but they 

wanted the mentor to spend more time with them. 

Faculty and student relationship.  One theme that emerged from the interview was the 

type of relationship faculty and students had with each other.  All focus group participants 

emphasized that the faculty always offered to help and was very approachable.  One focus group 

participant stated, “He is always there to help. You know, there are some people you're afraid to 

approach but you don't get that from him.”  On this point, another focus group participant 

mentioned that “[relationship] with the mentor was good. We saw her I think two or three times. 

We communicate with the email.”  However, a few focus group participants believed that the 

relationship was not deep or meaningful.  The participants did not share any of their life 

experiences with the mentor.  One focus group participant who was a male claimed, “I don't 

think there was a real relationship with the mentor in five weeks. We saw them three times, so 

there was nothing really there. She gave us, she told us that we needed to make the robot.”  

Another male focus group participant added, “The relationship with our mentor was just very 

straightforward. I don't think there's been like a deeper relationship. He comes by every once in a 

while, we have our weekly meetings and we just update him.”  On the other hand, a handful of 

focus group participants had a good experience overall.  On this point, one male focus group 

participant stated, “I mean overall was a good experience and whenever we need to talk to her 

again, we can just email her and she replied really quickly. We'd also like to see her pretty often 
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except for like one week because she had to, to a conference but overall it was pretty good 

experience.” 

Furthermore, a few of focus group participants were not comfortable sharing their 

personal matters or private information—e.g., family issues—with the faculty mentor.  On this 

point, one male focus group participant stated, “Personally I don't like discussing things with 

anyone. Even with my own family, it's hard to open up.”  Another male focus group participant 

added, “I'm also not very open to say private stuff. I guess what I need to tell but that’s about it.”  

However, few of them were open to share their private issues with faculty and their peers.  One 

male focus group participant explained, “Yeah, I would say I feel very comfortable with both the 

faculty and the peers and just having open communication, you know, everyone was very 

friendly, very approachable and overall I felt very comfortable with both.” 

Faculty career support in the research experience.  Another emerging theme from the 

interviews was faculty career support.  All focus group participants believed that the faculty 

mentor helped them in exploring their future career.  One focus group participant stated, “We did 

talk about my future goals and that's why he suggested what classes I should focus on. Not to 

focus on electives, what classes I should take that is going to actually help me in the field that I 

am gonna do in the future.”  Additionally, another focus group participant explained the faculty 

career support by stating, “He tells us you should read this book to get more knowledge. So for 

us to have a better understanding of what we're going to do and how hard and difficult the major 

is, and it could be difficult, really difficult for some students than other students, but he puts it 

this difficult for us to push us.”  In this instance, the faculty mentor showed participants an 

understanding of the amount of work that they would need to do to be successful and guided 

them to access more information on their majors and future careers.   
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With regards to career support from faculty, the focus group participants also mentioned 

that the faculty shared different careers they can have in the major they are studying.  One focus 

group participant mentioned, “He just talks about the different options are out there.”  However, 

some believed that the faculty did not really help them with their career goals.  On this point, one 

focus group participant stated, “Like I said, I'm a mechanical engineer major. It's not that they 

support me or they don't, but at the same time we don't really get on that personal level where 

they'll talk about career goals.”  Overall, the focus group participants thought the research 

experience was helpful in recognizing their future career goals.  One focus group participant 

explained, “With the research that we're doing, the things that he made us do is all good for 

future.” 

Faculty concern and commitment.  One important theme that was developed from the 

interviews was the amount of care and concern faculty mentor had for their students and whether 

the participants acknowledged the faculty’s concerns.  One focus group participant stated, 

“Yeah, they're very caring, very caring. He always asks how I'm doing. If I have any concerns or 

any questions, so it is always making sure that I'm doing I’m on the right path.”  Additionally, on 

this point, another focus group participant explained, “Yeah, in our group meeting, he 

acknowledges our progress and even though it’s a good progress or just a small progress we have 

made.”  Here, the faculty mentor addressed participants’ progress in the research project and 

generally encouraged them to succeed.  What is more, one focus group participant stated, “He 

genuinely does have a concern for students. Because whenever we have meetings, if other 

students are walking in like our seniors and they need help on getting into projects or something 

for their senior design or something, he helps them. So you can see that the intent is to help 

students is there.”  However, a few of the focus group participants believed that there were not 
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genuine concerns from the faculty.  One participant mentioned, “I don't think there was a 

genuine concern.”  The focus group participants added, “There was five weeks, we met three 

times” or “There was a lot of self-teaching. I didn't know that we have to know solid works. So 

we learned obviously.”  A few focus group participants believed that the faculty did not have a 

genuine concern just because they did not meet with them more often, but for the most part, the 

focus group participants thought otherwise.  

Faculty feedback.  Another emerging theme from the interviews was faculty feedback 

about the students’ research work and its effectiveness in the progress of their work.  All focus 

group participants stated that there was a lot of feedback when they were stuck in the process.  

One focus group participant stated, “The mentor gave us feedback, for example, about the 

research if I have many options and if I decide to take one of them.”  Another focus group 

participant mentioned, “If the Recode didn't work, they give you really good feedback and help 

you change it.”   

However, some focus group participants believed there was not enough feedback from 

faculty and they mostly did all the work without faculty help in the process.  On this point, one 

focus group participant stated, “We had pretty much done the assembly of the project ourselves 

already.”  Overall, the focus group participants believed that they received feedback from faculty 

on the research project, “He really does his best to explain. Sometimes it's not as clear to me, but 

there was one time where he was explaining the project or there was a certain area about the 

transistors and how they work to generate a three-phase AC […]. So he did his best to explain it 

to us. I took what I could from him and the rest I tried to learn from online, but in general he was 

trying to help you.”  All focus group participants believed the meaningful feedback guided them 

through the research.  Regarding this point, one focus group participant stated, “I would like 
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specific feedback. It would be the same he said, but he does provide meaningful feedback that 

helps us and guides us in the direction that we have to go. Yeah. He's just supportive.” 

 Peer interaction and relationship with the students themes.  Peer interaction and 

relationship emerged as a theme from the interviews.  All focus group participants in the research 

experience explained their relationship with their peers.  One focus group participant illustrated 

that “I talk to her. We talk to ourselves a lot about classes we were taking and classes we should 

take. But I remember [redacted] helped me a lot with the wiring. I feel like I can go back to him 

for any questions.”  The participants felt that they could ask for help from their peers.  All focus 

group participants enjoyed working with their peers.  On this point, one focus group participant 

stated, “With the student, my relationship is great, but I really enjoy working with them. We co-

operate and we go through difficulties together. It's like problems we encounter with a faculty. 

I'm just thankful that he works with me in this research project.”  Another focus group 

participant added, “I've only been working for my group for maybe a month or a month and a 

half but I already feel like I know them personally and I feel like I've known him for more than a 

month and a half.”  Furthermore, the participants enjoyed working with their peers during the 

research project.  Regarding this point, one focus group participant stated:  

I've really enjoyed working with my group. I could say I would go for it, like ask them 

for help since he's more advanced, knows more knowledge than me. Personally I like 

keeping things to myself, but if it comes to the case where I need the help, I think I would 

go to him. I liked how he works and academic wise. It's like he’s there to get things done 

and some people are like they just take their time or they wait for you to do the things. 

But he's like, no, we put the job equally and then we get feedback. Like he's there to do 

what he has to do and still we could talk about this and stuff like that.   
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Here, peers seemed to help each other advance their academic knowledge and college 

experience.  In these cases, the focus group participants used their peers’ advice in moving 

forward in their academic journey.  

 Coupled with working collaboratively with their peers, all focus group participants 

believed that they got along in the program.  Regarding this point, one focus group participant 

stated, “I feel like we all get along. We don't really butt heads a lot. We were kind of speaking 

our opinion and do what we best think is suited for whatever we're doing. But you know, we all 

get along. I’d say we're all friends.”  Furthermore, another focus group participant added, “My 

colleagues, I wouldn't trade them. I wouldn't mind working with them in the next research. They 

are awesome. We make mistakes but we know how to do this. So, I think it's a very good team. 

We know how we interact with each other, so I'm glad to have them.”  They also discussed how 

their peers were helpful in their academic performance.  One focus group participant stated, “I 

would say so because most of my friends are in mechanical engineering and some of them took a 

class that I haven't taken yet, they could help me out and they do actually.”  Another focus group 

participant added, “I have a friend where he tutored me in Matlab coding. And I would tutor him 

for math or physics.” 

 In addition to academic help from their peers, all focus group participants explained their 

close personal relationship with their peers.  All participants believed that they could turn to 

peers to discuss any problems.  One participant stated, “We're very good friends and we'd talk 

about school. What classes did you take? And I also have one of my friends. We've been friends 

before even this semester and we hang out; we talk about so many things if I need something 

about maybe school or related with school. We talk about so many things; they accept me. They 

find me funny.”  What can be seen here is an example of how the peer-peer relationship and 
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interaction helped the participants to adapt more easily to the new school environment and be 

able to manage their issues regarding school.   

 Peer interaction was helpful.  Peer interaction emerged as another important sub-theme 

from the interviews.  All focus group participants believed that their interactions with their peers 

were helpful.  One focus group participant stated that their interaction was “It was helpful. I feel 

like we all have our own knowledge and our own background. So if one of us has a question, 

there's always like one of us who has an input that we can help each other or very like 

cooperative and understanding.”  The focus group participants felt close with their peers where 

they could ask any questions from them.  On this point, one participant stated that “Again this 

semester nobody, but last semester I was very close with them. We were constantly 

communicating over the phone, email, text and helping each other or something with stuff.”  

Furthermore, another focus group participant added:  

I feel like yes because I will be like that to them if they have any questions and stuff and 

it happened to me many times. I was complaining about my physics class and [redacted] 

suggested to help me, but I think the fact that we are here in the summer and the fact that 

I'm taking the summer school class, so we are kind of serious and I think we can help 

each other if there is a need to.   

Here, peer interaction between participants appeared to create a safe and trusted environment 

where the participants could share their hard and stressful moments form school and find a way 

to cope with it.   

 All focus group participants developed a trust feeling toward their group members.  One 

participant believed that they can share their experiences with their team members and stated, 

“Yeah, I would definitely be able. I trust my group.”  In addition, all focus group participants 
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liked the fact that their group came from different colleges since they would get more familiar 

with different experiences.  One focus group participant stated, “Since we all come from 

different colleges, so it's really nice to talk to other people from other community colleges or 

other programs and what research they have. Yeah, so I think that's pretty interesting.”   

 Family and peers’ past experiences.  A sub-theme that emerged from the interviews was 

focus group participants’ family and peers’ past experiences.  None of the participants’ family 

members had done undergraduate research experience with faculty before; however, some of 

their friends were involved with UREs before.  Focus group participants’ family and peer past 

UR experiences can positively affect focus group participants’ decision about participating in 

URE.  One focus group participant mentioned, “I guess he has a positive experience.”  

Additionally, another participant talked about their experiences and stated, “It went well. He 

transferred to San Diego State, but he said he was working on a drone project.”  All focus group 

participants stated that their peers suggested doing the program.  Regarding this point, one focus 

group participant explained, “First of all, I have a friend who did the summer research last year 

and it went pretty well for him and he told me that you should do that. It's really nice and you 

gonna meet a lot of people. You're gonna learn a lot of stuff. And it's a fun project you can do 

over the summer. And actually after he did the summer research, he got a job at JPL so the 

summer research really helped him for the job that he got at JPL.”  Positive past experiences of 

focus group participants’ peers motivated and encouraged the participants to take part in the 

URE since the students could envision what the program could offer them.  Another focus group 

participant also stated, “Another one of my friends did the same program with a different 

professor. It was [retracted]. Yeah, but his was shorter. It was only a month long and he learned 

about it the same way through Mesa.” 



 

 

 73 

 Importance of college for students and their peers.  Another theme which appeared 

from the interviews was the importance of college for all participants and their peers in the 

program.  It appeared that all the focus group participants and their peers placed a high 

importance on college.  On this matter, one of the participants stated that “yeah. I feel like he's 

been very helpful in my transition to go from community college to [redacted]. Thankful for 

that.”  Another focus group participant added, “One of my friends actually told me about the 

program. He's just been going here for the past year or two I think. So, I feel like he's like a 

mentor so I could call him for questions. He's part of [redacted] and part of [redacted] and I think 

he's mechanical too.” 

 All focus group participants stated that they have the same mindset as their peers 

academically and professionally.  On this point, one focus group participant illustrated that “I do 

believe that the people that were participating in the research and the research project, because 

we're all pretty much academically and career there, he wanted something to pretty much 

supplement our education and therefore prepares us for our career. So, you know asking a 

question as to what to one another as a favor to take care of. A certain portion of the research 

project number one was approachable and having questions and I believe just once again, like 

academically we all kind of were with the same mindset.” 

 Impacts of a research program on students.  The research program impacts on the 

students emerged as an important theme in the students’ research experience.  The research 

program had different impacts on students’ program participation, their perception about the 

program, and benefit from the research program.  All focus group participants had a greater 

perception of the URE after participating in the research program—i.e., awareness of research 

and its connection to academic and career development.  One focus group participant stated that 
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“I had no clue what the program was before, but then my mentor of course explained it me what 

it is.”  One of the focus group participants believed that “It was hard in the beginning if that's 

what you're asking, but then of course nothing is easy, but then because of that you learn. So now 

I'm actually very good at what I'm doing and my mentor is actually is very happy with me.” 

 All focus group participants enjoyed being involved in the research program and would 

participate in the program again.  One of the participants stated, “I would definitely do it again. I 

like doing projects. I find it fun and it's always learning. If there's more projects that are able to 

do, definitely probably I learn something new.”  Another participant added that “Yeah. So, I 

would definitely do the program again.”  Additionally, the majority of focus group participants 

had different perceptions about the URE regarding working with faculty mentors and the 

research process until they started the research.  On this point, one of the focus group participants 

explained: 

When I first entered, I thought it was going to be like we're going to be working side by 

side with a professor as I went in I would eventually find out that it was just independent 

research that our faculty would come in and talk to us maybe once a week. At least from 

my experience, that's how it's been and we'd discuss what we've been doing, what to 

work on the next week. And so, I was thinking more of a like working side by side, like 

he had his project and where he was doing some research on something, developing 

something or he would have something for us to do like to test or something to add on. 

That’s it. 

 All focus group participants believed that the research program helped them learn a lot 

and be independent.  Regarding this point, one of the focus group participants stated that 

“Overall, I expected something different from the program but it's like it's helped me a lot just to 
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be independent and try to solve it by ourselves.”  All focus group participants stated that the 

program would help anyone who wants to be involved in research.  About this point, one 

participant stated, “I think it's a very good program. I wish every person can have access to it. It 

gives you a perspective where you know what to expect in your either research or if you're going 

to do any of the researchers.”  Here, being involved in the URE may improve the participants’ 

research and analytical skills. 

Regarding the impacts of a research program on students, one of the focus group 

participants stated that “Well, my experience, I believe it's a good program. I don't think that the 

program is bad in any way because once again, in the end I do learn stuff that I do not know of 

before. So. I know the end goal is to pretty much learn and get experience.” However, few 

participants experienced what they expected from the research program.  The participant stated 

that “I don't think my perception has changed that much. I think I've pretty much got what I 

expected.”  Another participant added that “It does not really change my perception. It's just that 

you supposed to expect what the program offers you.” 

  In general, all focus group participants learned about the fundamentals of engineering and 

computer science research.  On this point, one focus group participant stated that “We also 

learned about the fundamentals of research and how you can further yourself within the program 

itself. And the purpose of research. You know I learned to work as a group, which is really 

important characteristic for this career. And it could've been a little more organized from what 

we got out of it as a whole. I think it was good.”  All focus group participants also learned how 

to research independently.  One participant stated, “If there's one thing the research taught me 

was how to teach myself. That's because I went into it not really knowing anything about 

robotics and then it was kind of assigned to do one thing and then that was just figuring out how 
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to do it. So, we got that working for the most part.”  The URE helped students to learn and solve 

problems independently.  Additionally, another participated alleged, “I think it was pretty 

positive. Everything was loosely based, a lot of independence was involved that you can do your 

work.”   

All focus group participants believed the research helped them to understand the theories 

in the classroom.  Regarding this point, one participant stated, “I feel like I've learned a lot too, 

especially after taking the classes I need to understand the theory behind everything. It really 

helps understanding and furthering my progress.”  Moreover, it taught them to learn from their 

mistakes.  On this point, one of the participants stated: 

[O]verall it's excellent. The only thing I would say is time is a little bit short where we 

can do all our research and the little things. That's the only thing, but overall it's been a 

challenge. Interesting challenge. And it teaches you how to organize yourself whenever 

you're doing your research and what to pay attention to, how to learn mistakes that you 

don't do them again, you know, things like that.  

Here, the URE seemed to create an open environment for participants where mistakes were 

accepted, so participants could learn from them and advance further in their research projects.  

Despite the positive impacts of the research program on students, some focus group 

participants believed they did not receive the expected assistance from their faculty mentor.  

Considering this point, one participant stated, “I did enjoy participating in the program. It was a 

bit frustrating at times when we weren't able to get as much help as we thought we would 

participate in doing research with the faculty. It seems like we were pretty much the lead on our 

own, which I'm at some points was a little frustrating when once again, it didn't seem like we're 

getting an adequate amount of help.” 
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Correspondingly, with the positive impacts of research programs on students, another 

focus group participant believed this research taught them how to cooperate with other team 

members.  On this point, the focus group participant stated, “What I like about the program is to 

get to experience how to co-operate with other people. I get to team up with different views and 

to come up with a solution that's been presented as a problem and I think for the bad side of it is 

that you get like Number two said get frustrating at times because you don't get any help instead 

of a faculty mentor. But all in all, you just have to depend on yourself. So that's how it frustrates 

you.” 

 Students’ cultural background and gender.  One important theme that emerged from 

the interviews was students’ cultural background and gender.  All focus group participants 

believed that their friends from the research program valued their cultural history and identity.  

One focus group participant stated that they haven values “100 percent.”  They also believed that 

their ethnic culture and linguistic heritage were accepted.  Their unanimous answer to the 

interview question of “Do you feel that they accept your ethnic culture and linguistic heritage?” 

was “Yes.”  One participant elaborated, “They have not done anything for me to think that 

they're not supportive.” 

 Cultural value and support. One of the subthemes which emerged from the interviews 

was the cultural acceptance and value. All focus group participants believed that everyone in the 

research program was supportive of their culture.  One of the participants stated, “I don’t think 

there was an issue at all.”  Their collective response to the question of “Do you feel like that your 

friends from summer research value your cultural history and your identity?” was an affirmative.  

All focus group participants shared their experience of how supportive their peers and faculty 

were regarding their ethnic, cultural and linguistic heritage by stating, “I mean he went to my 
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temple one time with me.”  Regarding the cultural acceptance and value in the URE, another 

participant stated, “Yeah, I think we're very supportive of backgrounds and ethnicity. Fun fact 

that we had like a multi-cultural potluck to have us have since we're all different. We brought in 

a dish.”  Furthermore, another focus group participant added, “We did that like two, three weeks 

ago. So, we've talked about like doing it again or ask about each other's language, learn a couple 

of words. We are really open with each other.”  The focus group participants believed that their 

culture or history is recognized in the research program and in what they were learning.  On this 

point, one focus group participant stated that “Yeah. I think we're both from similar backgrounds 

so where we can relate to it a lot. So, yeah, there's no discrimination or anything like that. 

Everything was positive.”  However, one participant did not believe that cultural and ethnic 

identity and value were related to the program.  The focus group participant stated, “Cultural 

history? I don't know if that has anything to do with the program.”  Another participant added, “I 

don’t believe culture at any point was any kind of factor between us collectively. We're all from 

different cultures and I don't think that ever played a part to discriminate or to favor anybody.”   

Overall, all participants believed that they are valued.  Regarding this point, one 

participant stated, “I feel like I'm valued and welcomed for all that stuff like culture, gender. It 

doesn't really matter. I feel like it doesn't really. Like we're all part of [redacted], because we're 

all mechanical engineer or we're all engineers, so that's the main thing. That’s what's bringing us 

together and everything else is to just icing on the cake. If you want to learn some more about 

some someone else, then that's how you do it.” 

 Role of cultural background.  One important sub-theme emerged which from the 

interviews was the cultural background impact on the students who participated in the research 

program.  Many focus group participants did not believe that their cultural background played a 
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role in deciding to apply to participate in the program.  On this point, one participant stated, “I 

don’t think that has any influence.”  Furthermore, another participant added, “I don't think that 

has anything to do with school.”  In addition, another participant stated: 

I don't think it affects me, my background, I don’t think that affected my academic 

choice. I feel like if I want to do it and they feel like my background doesn't really affect 

me, I don’t know if that makes sense. But I think I do have like this. It drives me more 

maybe just because I don't see many. 

 The participants’ academic choice to participate in the URE was not affected by their cultural 

background. 

In contrast, some participants believed that their cultural background was a major reason 

for them to participate in the program.  To this point, one focus group participant stated, “I guess 

it gives me more of a drive to keep pursuing.”  Furthermore, one participant explained, “I don't 

have a cultural background that drives me to do this project. Yeah I wanted to do this project not 

because of my race.”  One focus group participant expressed that they had to pursue a degree 

because of their cultural background.  The focus group participant stated that “I don't know if it 

directly influenced me participating in this program, but growing up it's either, I'm going to be a 

lawyer or doctor or something like that. So, you have to be an engineer or have something under 

your belt. So, I thought that this internship would be good on the resume and stuff like that.”  To 

emphasis this point, another focus group participant stated, “I don’t think my culture really 

wouldn't have anything to do with it. It was all pretty much for the reason that I had to do that. 

For participating in the program. It was just part of the academic career that, you know, 

participating in internships and research projects.”  One more focus group participant added, “In 
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our culture, it's really a first choice to be in a medical field instead of an engineering field. So. I 

decided that I might take the engineering side although all my family chooses medical field.” 

 Gender.  One more sub-theme which appeared important was the gender recognition in 

the research program.  All focus group participants believed that their gender has been 

recognized and valued.   On this point, one male focus group participant stated, “I feel like I'm 

valued and welcomed for all that stuff like culture, gender.”  Another male focus group 

participant added that “I just feel like there's more females, which is like something that I, I look 

around and I'm like, in some classes I've seen two females, it’s rare seeing that. There are a lot of 

males, but everything's simple.”  They believed that female gender has been recognized more 

comparing to other programs.  However, two focus group participants did not believe gender 

played a big role in this research program.  One male participant stated, “Gender is not a big part 

in anything for me.” 

Summary of Textual Results from Focus Groups of Summer Research Participants 

The thematic patterns from textual data analysis of the seven focus groups revealed 

several themes and sub-themes that are relevant to the experiences of underrepresented students 

participating in undergraduate research.  Specifically, the thematic patterns indicated student-

faculty interactions, peer-peer interactions, and family’s social, academic, and research support 

shapes academic and career aspirations among the participants in URE program.  Other themes 

that emerged from textual analysis related to the importance of college for the students and their 

peers were the impacts of the UR program on students and students’ cultural background and 

gender.  
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Chapter Summary 

This chapter described the experience of underrepresented students who participated in 

UR Connect program with faculty.  My specific emphasis guides an examination of student-

faculty interaction and how this student-faculty research work shapes their experiences.  This 

study was based on students participating in engineering and computer summer research with 

faculty from Summer 2017 and the 2017-2018 academic year.  Nineteen students participated in 

Undergraduate Research Student Self-Assessment (URSSA) survey and seven focus group 

interviews with students were conducted.  Descriptive statistical data variables from URSSA was 

used to understand the factors that shapes the experience of underrepresented students 

participating in an UR project with faculty.  

The student demographic variables showed that less than half (41.1%) of URSSA survey 

respondents were female and the majority were community college students (71.4%).  The 

respondents reported that only 15.8 percent were Black or African American and less than half 

(42.1%) identified themselves as Hispanic or Latino/Latina.  Additionally, more than 36 percent 

of the participants enrolled at a community college and the rest were either first-time freshman or 

a first-time transfer student.  Furthermore, the undergraduate student research experience 

variables examined students’ self-reported gains from undergraduate experience participation.  

The results showed that the majority of the participants had good or great gains in application of 

their knowledge to research skills.  The study illustrated that the participants experienced 

changes in the students’ attitudes or behavior as a researcher after participating in the URE 

program.   

Another variable that was studied was students’ relationship with faculty mentors.  The 

results illustrated that more that 94 percent of the respondents spent good or excellent amount of 
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time doing meaningful research with faculty mentor.  The majority of the respondents had a good 

or excellent relationship with their mentor, and they believed that the advice faculty mentor 

provided about career or graduate school was good or excellent.  The next variable that was 

studied in this research was the URE impact on students’ academic performance, where results 

showed that URE greatly impacted students’ academic performance.  Those respondents who 

participated in UR program were more likely or extremely likely confirmed and clarified their 

interest in their field of study.  Also, the UR program more likely or extremely likely prepared 

them for a job, advance course work, thesis work, or graduate school.  

By the same token, the data showed that URE more likely or extremely likely impacted 

on students’ career and academic decisions.  Those respondents who participated in UR program 

were more likely or extremely likely to enroll in a master’s program in science, mathematics, or 

engineering.  Also, the UR program helped some respondents to be more confident about their 

academic decisions.  However, only 21 percent of the respondents believed that the UR program 

activities helped them to clarify their career plans since they did not offer great deal of 

information by career counselling center. Regarding peer-peer interaction, respondents generally 

had good amount of interactions with their peers, and they reported that they received peer 

mentoring or tutoring to help them academically.  Overall, UR program participation showed 

that the participants were engaged in faculty mentor group meeting, academic workshop, or 

research with faculty during the academic year more than once.  They also attended a conference 

or poster presentation once or more.    

In addition to descriptive statistical results about undergraduate research participation, six 

themes emerged from this study: (a) familial, (b) faculty and student themes, (c) peer interaction 

and relationship with the students, (d) importance of college for students and their peers, (e) 
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impacts of research program on students, (f) students’ cultural background and gender.  The first 

theme that arose in this study was the role of familial support in the research experience of 

students.  Participants showed that their families tend to support them socially more rather than 

academically or regarding the research, they were involved in.  The students’ families gave them 

social support where needed; however, the families did not really give academic or research 

support during the summer research program since they did not know much about what they do 

academically. 

Another theme that emerged was faculty and student interaction and how these 

interactions can affect students’ academic progress and transition.  The participants experienced 

support from their faculty mentor in completing their research project.  All focus group 

participants believed that the faculty encouraged them to be independent and confident.  They 

stated that they had the faculty support whenever it was needed.  However, a few of the focus 

group participants wanted the faculty to be more engaged with them in the research process.  The 

participants stated that the faculty always encouraged them to advance academically and gave 

them advice about their classes and their academic path.  The faculty also supported the 

participants with challenges in their personal lives and the students were appreciative of their 

support.  In addition, all focus group participants recognized that they received enough feedback 

from the faculty.  However, the focus group participants believed that the faculty did not get on a 

personal level with the students so they could share their life experience.  

The third theme that arose was peer interaction and relationship with the students.  

Participants expressed they benefited from their interactions with their peers.  All focus group 

participants felt they could ask for help from their peers.  All focus group participants expressed 

that they enjoyed working with their peers during the research project and had a great rapport 
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with each other.  All focus group participants believed that their peers were helpful in their 

academic performance, and they all shared that their interactions with their peers were helpful 

since they could benefit from their peers’ knowledge and experiences.  They all also developed a 

trust feeling towards their peers and created support groups.  It also became apparent that none of 

the participants’ family have conducted URE with faculty but some of their peers had a good 

experience with UR. 

One other theme that emerged was the importance of college for the students and their 

peers.  From the interviews, it was apparent that the participants and their peers placed a high 

importance on college.  All focus group participants believed this matter was really helpful for 

their transition from community college to a four-year university.  All focus group participants 

expressed that their peers’ perspective about college benefited them in deciding to be part of the 

URE with faculty.  Their mindsets were the same in terms of school and future career path.  The 

URE was a springboard for both them in their future career as well as a supplement their 

education.  

The fifth theme that emerged was the impact of UR program on students.  Students who 

participated in UR program had a greater perception of the research program.  The students 

enjoyed being involved in the program since it helped them learn to be independent.  The UR 

program offered all participants hands-on experience in their major as well as taught them the 

fundamentals of research.  The UR experience was a place where participants learned to work as 

a group and teach themselves problem solve independently.  In addition, the UR program helped 

participants to understand the theories in the classroom better.  However, some of the focus 

group participants expected more help from the faculty mentors in terms of career and 

educational advisement.      
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Lastly, the final theme related to participants’ cultural background and gender.  All focus 

group participants expressed that their peers and the UR program valued their cultural 

background and gender.  The UR program and those who were involved in were supportive of 

their culture regarding their ethnic and linguistic heritage.  Few of the participants believed that 

their cultural background did not affect their participation in the UR program or their academic 

choice.  That is, they wanted to get involved in the research program to gain more experience.  

However, some expressed that their cultural background was the reason to participate in the 

program and gave them motivation to continue.  Moreover, all focus group participants believed 

that gender was recognized and valued in the UR program.  They all believed gender did not 

matter and it was the research program that brought all of them together as a team.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 86 

CHAPTER 5 

DISCUSSION AND CONCLUSION 

Introduction 

The increasing demand for graduates choosing careers in Science, Technology, 

Engineering, and Mathematics (STEM) creates concerns about STEM enrollment in today’s 

higher education contexts.  Data from the U.S. Bureau of Labor Statistics (BLS) (2014) indicates 

that, to meet the nation’s growing workforce needs, the U.S. will need to add one million more 

STEM professionals by 2022.  However, only about 32 percent of those who enrolled in STEM 

earned a bachelor's degree in science and engineering (NSF, 2014).  In addition, the 

underrepresentation of students of color in STEM is distressing.  African-Americans received 

just 7.1 percent of all STEM bachelor’s degrees and Hispanics received just 10.2 percent of all 

bachelor’s degrees compared to 65.8 percent of their White counterparts (NCES, 2016 a).  

Furthermore, students, faculty, and institutions tend to see advantages from offerings of 

undergraduate research programs in engineering and computer science majors (Conrad, 

Auerbach & Ayanna Howard, 2015).   

In this chapter, the study results will be interpreted and discussed with regards to the 

research questions.  This chapter offers a brief overview of the problem, purpose of the study, 

research questions, methodology, and summary of major results, with an emphasis on evaluating 

the research questions in light of the empirical and conceptual literature.  Here, I include an 

interpretive understanding of the experience of underrepresented students of color as they 

interact with faculty while participating in a research project.  The chapter ends with a discussion 

of the implications for future research and recommendations for practice.  
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Summary of the Study 

This study focused on changes in outcomes, attitudes, and behaviors of historically 

underrepresented two- and four-year university students in engineering and computer science 

from participation in summer faculty research, part of the Connect program, at Northwest State 

University (NWSU).  Connect is an undergraduate academic support program for first-year and 

transfer students in engineering and computer science.  Particularly, the study examined how 

participation in Connect’s faculty summer research shapes underrepresented student experiences 

with peers and faculty and outcomes related to academic and social development and career 

preparation.  The purpose of this research study was to explore the experiences of women and 

students of color related to career and academic advancement while participating in Connect’s 

undergraduate research program.  Higher education researchers and practitioners are increasingly 

aware of the need to substantially increase the number of underrepresented students who want to 

complete their bachelor’s degree in STEM fields and enter careers in engineering and computer 

science fields.   

In this study, I examined two research questions related to the experiences of 

underrepresented students participating in Connect’s undergraduate research program: 

1. How do student background and college experiences shape historically 

underrepresented student experiences in undergraduate research programs in 

computer science and engineering? 

2. How do undergraduate research programs in computer science and engineering 

influence historically underrepresented student research and career development? 

Using the descriptive statistical data collected from URSSA and the transcribed focus group 

interviews and comments by the students participating in the Connect’s undergraduate research 
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program with faculty in engineering and computer science, I organized and coded the themes and 

variables to align to the theoretical and contextual perspective of the study.  

Using these procedures, the following categories of variables were identified in this 

study: (a) student demographic, (b) student enrollment, (c) undergraduate student research 

experiences, (d) students’ relationship with faculty mentors, (e) undergraduate research 

experience (URE) impact on students’ academic performance, (f) undergraduate research 

experience (URE) impact on students’ career and academic decisions, (g) undergraduate research 

experience peer-peer interaction, and (h) Connect research program participation.  In addition to 

the categories of quantitative variables, six themes emerged in this study: (a) familial, (b) faculty 

and student themes, (c) peer interaction and relationship with the students, (d) importance of 

college for students and their peers, (e) impacts of research program on students, (f) students’ 

cultural background and gender. 

I used Weidman (1989) model of undergraduate socialization as methodological tools to 

examine how students’ participation in undergraduate research collegiate activities and their 

“socialization outcomes”, such as career choices, aspirations, values, and lifestyle preferences 

can impact on students’ career and academic development in the STEM research program.  Brim 

(1996) defines socialization incorporated by Weidman (1989) as “the process by which persons 

acquire the knowledge, skills, and dispositions that make them more or less effective members of 

their society,” and is “considered to be a lifelong process” (p.3).  Weidman (1989) articulated 

that the level of socialization is influenced by student background including gender, parental 

influences, non-collegiate influences, and academic environments (i.e., mentors and advisors, 

faculty, classroom environments, clubs and organizations).   
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In applying this model to the results of this study, it is evident that faculty support, 

students’ background, and collegiate experience in STEM undergraduate research programs have 

great influence on students’ career and academic development in STEM fields.  The study results 

revealed that the participants’ family background—socio-economic status, values, career 

preferences and aspirations—seemed to shape their career choices and aspirations.  The majority 

of the participants’ family did not attend college so attending college and having a good career 

became very important to them, and that their families that impacted their career and academic 

choices.  In addition, the academic and social aspect of the participants’ collegiate experiences 

with their peers and faculty shaped their career and academic development and choices.  By 

analyzing the relationships between students’ participating in undergraduate research collegiate 

activities and their “socialization outcomes,” such as career choices, goals, values, and lifestyle 

preferences, the impact that these interactions have on students’ career and academic 

development in the STEM research program can be better understood. 

Findings and Discussions 

Underrepresented Students’ Background and College Experiences Related to a Faculty 

Research Program in Engineering and Computer Science 

This first question that I sought to answer guided me through an exploration of student 

background and college experiences of underrepresented students who participated in the 

undergraduate research program with faculty.  I discovered that the students’ background and 

college experiences impacted their participation in UR program with faculty.  The students’ 

background, such as family and cultural background, in a way supported them to go through the 

program to be successful.  Weidman (1989) speculated that students bring to college a set of 

important background characteristics, such as socioeconomic status, aptitudes, career 
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preferences, aspirations, and values as well as normative pressures from parents and other non-

college groups, such as peers, employers and community (Pascarella & Terenzini, 2005).  The 

participants in this study generally experienced meaningful social support from their families.  

The families were understanding of the participants’ school work and priorities, and they were 

not obligated to socialize with family members and attend family gatherings and events.  As 

Weidman (1989) explained in his undergraduate socialization model, students bring to college a 

set of important background characteristics, such as socioeconomic status or normative pressures 

from parents (Pascarella & Terenzini, 2005).  According to Weidman (1989), the socialization 

process encourages students to evaluate and balance these influences in order to attain personal 

goals.  The parental socialization of Weidman’s model (1989) focuses on socio-economic status, 

life style, and parent/child relationship.  Looking at the results of this study, the participants’ 

family’s life style and their relationship with the participants led the participants in either 

succeeding academically or deciding on their future career aspiration.  The majority of the 

participants were the first one to go to college, and their families seemed to place high 

importance on college.   

Beyond parents and families, faculty and peers played in important roles for participants 

in research contexts. The purpose for using Weidman’s (1989) model of undergraduate 

socialization is to provide a framework to recognize the aspects and situations which influence a 

student’s career and academic development.  In general, participants reported being supported 

culturally through the research program, which seemed to create a positive and great experience 

for them in the UR program.  In general, participants felt supported and valued by the faculty and 

their peers.  Given that predictors of URE assessment factors are grade-point average (GPA), 

college credits, lab course credits, gender, major discipline, and the frequency of faculty and peer 
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meetings (Taraban & Logue, 2012), the results from this study showed that faculty and peer 

interaction with the participants helped them in their academic and career development.  

Comparatively, with faculty and peer interaction with the participants, some participants did not 

believe that their cultural identity and gender had an impact on deciding to apply to participate in 

the URE program. Others did feel that their cultural history, identity, and gender played a role in 

participating in the program.  In fact, some participants also believed that their ethnic culture and 

linguistic heritage were accepted and valued in the research program by the faculty and peers.  

Feeling valued is important, as we know that UREs tend to facilitate feelings of belonging 

among students and increase their confidence in understanding STEM content, data analysis, and 

the essence of research (Lopatto, 2010).   

Another aspect of Weidman’s socialization model (1989) is the collegiate experience of 

students.  In this study, student-faculty and peer interaction seemed to be a vital part of the 

socialization process that facilitated diverse experiences for participants.  The collegiate 

experience divides to two different components: academic and social.  In this study, the 

academic component of research contexts included student-faculty interaction where participants 

received academic and career advice from faculty.  Furthermore, the social component of this 

research study was the peer interaction with the participants, which seemed to support feelings of 

belonging for the participants as well as a great information hub for their academic and career 

decisions, such as choosing classes or becoming involved in UREs. 

Understanding How an Undergraduate Research Program with Faculty Shapes the 

Academic and Career Development of Underrepresented Students 

 This question was found to have the largest gap in the current literature as it related to 

underrepresented students participating in a faculty research program.  Literature on UREs 
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illustrates that students who take part in UREs have higher rate of persistence and retention in a 

STEM major or STEM career.  In addition, the research found that the predictors of URE 

assessment factors were grade-point average (GPA), college credits, lab course credits, gender, 

major discipline, and the frequency of faculty and peer meetings (Taraban & Logue, 2012).  

URSSA and focus group data from the participants may point to the most significant 

implications for this study and future research.  Indeed, the participants’ experience in Connect, 

specifically faculty-students and peer interaction, helps us explore the factors that shapes the 

experience of underrepresented students.  Here, the effects of the URE on the participating 

students’ academic and career development points to the importance of UREs as a primary 

component of the Connect program.  From the students’ comments and survey responses, I 

learned that the students had many different experiences including their relationship with their 

faculty, peers, and families.  Their experiences were mostly rewarding and positive as 

underrepresented students participated in UR with support from faculty, peers, and family.  Most 

of the participants relayed that that they received enough support and help from their faculty, 

peers, and families.  In general, they believed the academic feedback and support from the 

faculty helped them to be successful in their research.  These student-faculty connections have 

been shown to play a pivotal role in how students navigate undergraduate course success (Vogt, 

Hocevar, & Hagedorn, 2007), including small group collaboration in STEM courses (Springer, 

Stanne, & Donovan, 1999).  Faculty attempted to create an autonomy and collaboration among 

the students during the research project.  Here, the participants would receive instructions on 

how to progress in the research project from the faculty and they would receive feedback if any 

question or issue were raised.  Also, participants articulated that the URE helped them to work 

independently and as part of a team.  Gilmore, Vieyra, Timmerman, Feldon, and Maher (2015) 
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support the study’s findings, wherein, autonomy and collaboration are the characteristics of 

URE.  In addition, the participants’ families tended to understand and support students’ campus 

commitments.  They understood that academic studies had a priority in students’ lives. 

In addition to the academic feedback and support from the faculty, the student-faculty 

relationships and interactions were evident in helping the underrepresented students in their 

academic advancements and future career aspirations.  The faculty feedback and advisement 

during the program helped participants in choosing their classes so as to be on the right track for 

completion.  Their relationship and interaction became vital in their research experience even 

though the students did not meet with faculty often.  Included in their relationship and interaction 

with faculty was the advisement and career “talks” with the students, which was mentioned 

several times.  Their interaction with the faculty seemed to assist them to better understand the 

relationship between the research and the classroom theories.  For Latino/a and low-income 

students in STEM fields, faculty contact was linked with higher grades and degree completion 

(Kim & Sax, 2009; Cole, 2010). Their interaction with faculty also appeared to facilitate 

participants’ opportunity to explore their career ambitions that can lead in attaining a career in 

STEM.  Faculty advising not only can assist students to advance their knowledge and skills in 

their respective major, but also it can help the students to develop overall educational and career 

plans (Baker & Griffin, 2010; White & Schulenberg, 2012).  However, some students articulated 

that a deep personal connection with their faculty mentor was missing and this may have 

influenced their performance during the time the students were facing a personal issue.  Here, 

they did not feel comfortable in sharing their concerns with the mentor.  Despite the lack of 

personal connection, the students believed that faculty mentors were very supportive and 

understanding of any personal issues they had.  
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Lastly, the student-peer relationship and interactions were another emergent theme.  

Their connection to academic progress helped me to answer my second research question (How 

do undergraduate research programs in computer science and engineering influence historically 

underrepresented student research and career development?).  This theme related to how peer 

interactions with students in the UR program shaped students’ academic advancement and career 

aspirations.  Participants enjoyed working with their peers in the research projects as a team and 

try to solve problems.  Within peer environments, co-curricular involvement facilitates a context 

where Latino/and low-income students could thrive in a caring educational community 

(Hernandez, 2000; Hernandez & Lopez, 2004).  The participants created a safe and comfortable 

relationship with their peers where they could talk freely about their challenges and obstacles in 

their academic and personal life and be able to get feedback and support to overcome those 

challenges.  Students received a lot of assistance from their peers regarding the classes they 

should take, and helpful study skills as well as their college experience.  These student-faculty 

connections had been shown to play a pivotal role in how students navigate undergraduate course 

success (Vogt, Hocevar, & Hagedorn, 2007), including small group collaboration in STEM 

courses (Springer, Stanne, & Donovan, 1999).   Furthermore, the students’ interaction with their 

peers trained them how to work collaboratively and as a team.  The participants believed to be 

able to be successful in their future career, they all need to know how to work as a team.  

Further, since Connect used learning communities and cohort model, these models promote 

persistence in underrepresented students. 
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Recommendations and Implications for Future Research 

Recommendations for Future Practice  

This study has contributed to the examination of the experiences of underrepresented 

students who participated in an undergraduate research program with faulty in engineering and 

computer science.  After presenting and interpreting the results and findings of the study, I am 

positing the following recommendations for future practice:   

1. Workshops with families to educate them on the rigors and time commitments on 

students in obtaining a degree, especially in a rigorous STEM field. 

2. Early identification of struggling students so that additional supports and resources (such 

as additional mentoring sessions) can be offered. 

3. Professional development for STEM faculty mentors on the challenges underrepresented 

students are facing in their life at a four-rear university in engineering and computer 

science major.   

4. More structured social activities designed as part of the research curricular in order create 

a friendly environment for faculty and the students to interact and bond. 

5. Increase student engagement by having more peer mentoring since the URSSA results 

showed low peer mentoring rates in the URE program to support peer mentoring more 

generally. 

6. A systematization and strengthening community college and university connections in 

URE programs to create an attractive pipeline for computer science and engineering 

major to transfer to a four-year university. 

7. The sharing of best practices with federal agencies on the training and retention of 

underrepresented students in STEM majors. 
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8. Continued funding allocated by the U.S. Department of Education and other government 

related agencies and private sources to design undergraduate research program in STEM 

such as the Connect program. 

Implications 

The conclusions of this study are not limited to the Northwest State University campus, 

nor to just URM student populations. One implication which the study found was a peer 

mentoring link finding from URSSA of low peer mentoring rates/need for program to support peer 

mentoring more generally (outside research context). Therefore other URE and peer mentoring programs, 

such as Undergraduate Research Opportunity Program at the University of Michigan, and 

L.E.A.R.N. at University of Central Florida (both of which I highlit in my Literature Review), 

can benefit from the findings of this study. Research shows that undergraduate participation in 

research can assist all students to connect classroom academics and practical application (Elgren 

& Hensel, 2006). Therefore, information on how to improve these experiences (e.g., cultural 

sensitivity training to faculty mentors, education of family as to the rigors of university life, etc.) 

benefits all students, and not just URM students on the NWSU campus. Results of this study can 

benefit students in developing support systems for students to be successful in academic 

programs, especially in the STEM disciplines.  

 Another implication for future research/practice which this study brought to light was the 

need to explore how to strengthen/systematize community college-university connections in 

student research. There are four feeder community colleges to the NWSU campus with whom we 

partnered on Connect. Best practices dictate that STEM departments within the four institutions 

communicate actively with each other so that faculty and chairs are cognizant of the URE efforts, 

opportunities, and student experiences – with the end result that the undergraduate research 
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experiences build a seamless (i.e., “non-leaky”), goal-aligned pipeline for the student from 

community college to NWSU to graduate school to career. 

Recommendations for Future Research 

After two years of working on this study with its narrow focus of two research questions, 

I envision natural extensions of the study which warrant further exploration. Future research is 

needed to explore the effect of male versus female faculty mentor on student participant 

experiences; and the effect of faculty mentor cultural background on student participant 

experiences. A future researcher might also conduct a study comprised exclusively of 

community college students in URE programs as there is a dearth of research in this area in the 

extant literature. 

Concluding Remarks 

This study provides important insight regarding how participation in faculty summer 

research shapes underrepresented student experiences with peers and faculty and outcomes 

related to academic and social development and career preparation. Programs such as Connect 

create significant supports both academically and career wise, which helps the underrepresented 

students to be successful in their academic journey and career aspirations.  This study showed 

that participating in the URE program provided URM students an opportunity to learn 

collaboratively as well as independently at the same time, which can benefit them in their future 

career in STEM.  It is my hope that this study will lead in the short-term to undergraduate 

research programs that better facilitate the retention and academic success of underrepresented 

students in engineering and computer science majors, and in the long-term to higher 

representation of underrepresented populations in STEM careers.  
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The U.S. education system has not been successful in preparing students who are 

interested in or skilled in seeking STEM fields (National Academies Press, 2016). UREs focus 

on increasing student engagement and reducing traditional lecture-based teaching in STEM 

education, which expands student participation in STEM.  Since Undergraduate Research 

Experiences lead to increased student persistence and academic success (Olson & Riordan, 

2012), improvements to UREs have the potential to in part allay the well-documented shortage 

of skilled workers in STEM fields (U.S. Bureau of Labor Statistics, 2014). In recent years, the 

numbers of students from underrepresented students who are in undergraduate programs has 

increased (National Academies of Sciences, Engineering & Medicine, 2016); therefore, it is 

necessary to make sure that the design of UREs is in such a way that align with student 

demographics. This study shows that UREs can in part rectify an educational system deficiency 

which has disproportionally influenced historically underrepresented groups, particularly, ethnic 

minority populations and women. Through the Connect program and the above 

recommendations “stereotype threat” for women and students in underrepresented racial/ethnic 

groups who are pursuing traditional degrees in STEM can be lessened; a “sense of belonging” 

can be fostered among URM students; and understanding of STEM content, data analysis, and 

the essence of research can be bolstered among underrepresented students. 
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Appendix A 

SAMPLE EMAIL INVITATIONS—FOCUS GROUPS 

Connect Project [Redacted] 

Community College and NSU Student Participants 

  

From: [Redacted or designee] 

Subject: YOUR [NSU Connect or community college program name here] Student Experiences Need to 

be Shared! 

Dear Student, 

We invite you to share your experiences as a student in [NWSU’s Connect or community college 

program name here]! 

The College of Engineering and Computer Science at Northwest State University (NWSU)I s using focus 

groups to better serve you in the campus engineering and computer science program in which you 

participate.  The focus group will ask questions about your student experiences associated with the 

campus engineering and computer science program in which you participate.    

Focus groups are 60-90 minutes.  Your participation in the focus group is voluntary and confidential. 

Each and every response is valued—and response will help us better serve you as students on your 

campus. 

To thank you for your participation, all focus group participants will receive a $5.00 [redacted] card 

delivered at the end of the session.  

We look forward to your input in the focus groups! 

Kind regards, 

[Redacted] 
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From: [Redacted or designee] 

Subject: YOUR [NSU Connect or community college program name here] Student Experiences Need to 

be Shared! 

 

Dear Student, 

We are now scheduling student focus groups for [NSWU’s Connect or community college program 

name here]!  We invite you to participate! 

Last week we emailed you to inform you about focus groups being conducted by the College of 

Engineering and Computer Science at Northwest State University (NWSU).  You are receiving this email 

because you are participating in [NWSU’s Connect or community college program]. 

To thank you for your participation in the focus group, you will receive a $5.00 [redacted] gift card 

sent to you via email. 

Please note that focus group participation is voluntary and confidential, and will not affect your standing 

on campus or participation in the program.  Your individual responses will be kept confidential, and your 

individual responses will not be shared with in any published report. 

We would like to invite you to respond to this email message to let us know if you are interested in 

participating.  We will be scheduling focus groups on campus at a time that is mutually convenient for 

everyone who will participate.  

If you have any questions about your participation in this survey, please contact me at: [redacted]  

Kind regards, 

[Redacted]  
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Appendix B 

PARTICIPANT INFORMATION FORM 

Undergraduate Research Student Self-Assessment (URSSA) 

Student Participants 

Connect Project [Redacted]  

You are being asked to participate in a research study conducted by [redacted], Northwest State 

University (NWSU). 

If you choose to participate in this study, you will complete a confidential survey on your research 

experiences.  This survey will help us learn more about the effectiveness of the Connect program.  

The survey will take about 20 minutes to complete.  

You will be compensated with a $5 [redacted] card for your participation in this study.  At the 

completion of the survey, please see [redacted]  

You are eligible to participate in this study if you are at least 18 years of age or older, participate in 

the Connect program, and participate or participated in a faculty research project.   

You can skip questions that you do not want to answer or stop the survey at any time.  Study data 

will be de-identified with the assignment of a random three-digit number.  De-identified data 

collected from this study will be used for research purposes and will be retained indefinitely. 

The possible risks and/or discomforts associated with the procedures described in this study include 

mild emotional discomfort.  The potential risks of this study involve no more than minimal risk.  

There are no known harms or discomforts associated with this study beyond those encountered in 

normal daily life.  To mitigate risks, we remind you that they have the right to not answer any 

question or stop the survey at any time. 

 

O R  B Y  P H O N E  A T  8 1 8 - 6 7 7 - 3 3 1 6  
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If you have any comments, concerns, or questions regarding the conduct of this research please 

contact [redacted] 

If you have concerns or complaints about the research study, research team, or questions about 

your rights as a research participant, please contact [redacted]  

This study is voluntary.  If you do not wish to participate, please close your browser window to exit 

the survey. 

If you want to participate in this study, click “Start” to begin the survey.  
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Appendix C 

Undergraduate Research Student Self-Assessment (URSSA) Instrument
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Appendix D 

FOCUS GROUP PROTOCOL 

Connect Project [Redacted] 

Faculty Summer Research  

Community College and NWSU Student Participants 

Facilitator: Co-Facilitator(s): 

Date: Site: 

Participant Group: Participant Initials (Codes):  

 

I. Introduction/Background 

Welcome and introduction:  

Thank you for taking the time to come together for this focus group discussion with us/me 

today. This discussion will focus on your experiences in faculty summer research and is part of 

an evaluation study of the Connect program.  I/we will be leading today’s discussion about your 

experiences in the program.  We’re not evaluating you—just the program—and your 

experiences help us adjust what we are doing to improve and enhance your experiences and 

ultimately your success as a student and career professional. 

Format: 

Today’s session will follow a format that allows for everyone to share and contribute.  First, I/we 

ask you to use the first initial in your first name and last name to identify yourself before you 

speak.  This will allow us to attribute comments to you as we protect your confidentiality.  We 

will not use your initials in any publishing report or publications and we will redact your initials 
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from transcribed interview files—this is for internal use only.  Second, I/we ask you to respect 

what others share and allow them to finish their statements before sharing.  Finally, you do not 

have to answer any question or participate in any way in any part of or the entire discussion. 

Informed consent:  

I/we am/are sharing an informed consent form, which communicates the procedures, potential 

risks and discomforts for subjects, potential benefits to subjects, payment to subjects for 

participation, participation and withdrawal, and rights of research subjects.  I/we ask you to 

review, sign, date, and return the form to us now. 

Timing:  

Today’s session will last approximately 60-90 minutes. Are there any questions before I/we 

start? 

NOTE: Facilitator(s) will substitute “Connect” and “NWSU” in the interview questions for 

community college program and campus name. 

II. Interview Session 

Student Background 

1. What are your academic goals? 

2. What are your career goals?  What do you want to do after graduation? 

3. Talk about your family members.  What is the sense you get from them?  Do you feel that they 

support you as a college student?  In engineering?   

a. What do they know about what you do at school?  

b. How do they feel about summer research?  Do they know you participate?  Do they support 

your participation? 
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Summer Undergraduate Research Participation—General  

4. Why did you decide to participate in the faculty summer research program?  

a. Has anyone that you know in your family or peers involved in a faculty summer research 

program? How? What was their experience? 

b. How does your cultural background influence on your decision about participating in the 

summer research program? 

5. Share your experiences in the summer research program.  What are your overall impressions of 

the program?  What has worked well?  What do you feel you still need from the program? 

a. How has your participation in summer research program influenced your perception about the 

program? 

6. We’d like to chat about specific summer research activities.  What do you feel is the best 

activity in which you have participated this summer?  What about a summer research activity 

that you could have skipped?  Share details—why? 

7. How did this summer research experience help you enhance your knowledge and skills in 

engineering or computer science?  How was the summer research experience helpful to you as 

a student?  In what ways did the experience fall short in helping you as a student? 

8. Walk us through one experience where you felt that the summer research program made an 

impact on you.  By contrast, take us through an experience where you felt that the program did 

not do what you expected.   

9. How can the faculty summer research be enhanced?  What would you like to improve in the 

experience?  How would you do it? 
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Summer Research—Experiences with Faculty Mentors 

10. How was your relationship with your mentor?  With the other students working in your 

mentor’s research group? In what ways do you feel faculty supported you in your research 

work?  Share an example of faculty support. 

11. In general, how did your summer research faculty mentors make you feel academically?  Do 

you feel like they think you can succeed?  How have they helped you succeed in the major?  In 

preparing for a career? 

12. Let’s continue discussing your faculty mentors in summer research? Do you find that they: 

a. Have a genuine concern for students? How did they show this? 

b. Are personable and approachable toward students?  How so? 

c. Treat students equitably?  Please describe how. 

d. Work individually with those students needing extra help?  Can you recall any examples? 

e. Provide meaningful feedback to students?  Anything specifically? 

Summer Research—Experiences with Peers 

13. Now let’s talk about your friends in summer research for a bit.  Can you describe them to me?  

Do you find that, as a whole, you all place a high importance on college? Do you feel like you 

can turn to them for help with school? Or to discuss problems?  

a. Do you feel like your friends from summer research value your cultural history and identity?  Do 

you feel that they accept your ethnic, cultural, and linguistic heritage?  In what ways, yes or no? 

Summer Research—Personal Experiences 

14. Do you feel like your personal background is valued in the summer research program?  Why or 

why not? 
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a. Do you feel like your cultural history is recognized in the program in what you’re learning? 

b. Do you feel comfortable discussing any life experiences you have with faculty in private, such as 

during office hours? 

c. What about gender—do you feel like you are valued and welcomed? 

Summer Research-Career Connections 

Looking ahead, discuss possible connections, if any, between summer research experiences and 

future career in the workforce.  Has your participation in the program supported your 

development as a professional engineer?   

Closing Questions 

I/we would like give you a final opportunity to help us evaluate the grant program. Before I end 

today, is there anything that I/we missed? Have you said everything that you anticipated 

wanting to say but didn’t get a chance to say? 

III. Debriefing 

Closing statement: Finally, I/we want to provide you with a chance to ask any questions that 

you might have about this focus group. Do you have any questions at this time?  Thank you for 

participating in today’s focus group session. I/we appreciate your taking the time and sharing 

your ideas with me/us. I/we also want to restate that what you have shared is confidential and 

that I/we will follow steps outlined in the informed consent form to mitigate risk and protect 

your confidentiality 
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Compensation: 

As a thank you for your participation in this focus group, we would like to offer you a $5.00 

[redacted) gift card. You may pick up your [redacted] gift card [redacted]  
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Appendix E 

TABLES 

Table 1  

Distribution of Connect Research Participants by Student Characteristics, URSSA, Summer 2017 and 
2017-18 academic-year 
 

Overall  

 

n=19 

Respondents who are 
NWSU Students or 
other WSU Campus 

 n=12 

Respondents who are 
Community College 

Students 
 n=7 

 
n % n % n % 

Academic Standing       

Freshman/rising sophomore 4 21.1 3 41.7 1 14.3 

Sophomore/rising junior 6 31.6 2 66.7 4 57.1 

Junior/rising senior 6 31.6 6 66.7 2 28.6 

Senior 3 15.8 1 50.0 1 14.3 

Major       

Computer Science 4 21.1 1 50.0 1 14.3 

Engineering 14 73.7 11 66.7 5 71.4 

Undecided 1 5.3 0 66.7 1 14.3 

Gender       

Male 11 57.9 7 66.7 2 28.6 

Female 8 42.1 5 41.7 5 71.4 

Race/Ethnicity       

Native American 1 5.3 0 0.0 1 14.3 

Asian or Asian American 5 26.3 2 16.7 4 57.1 

Black or African American 3 15.8 3 25.0 2 28.6 

Native Hawaiian or other 
Pacific Islander 

0 0.0 0 0.0 7 100.0 

White 4 21.1 2 16.7 1 14.3 
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Alaskan Native 0 0.0 0 0.0 0 0.0 

Hispanic or Latino/Latina 8 42.1 7 58.3 1 14.3 

Enrollment Status       

Enrolled at NWSU as a 
first-time freshman 

4 21.1 4 33.3 0 0.0 

Enrolled at NWSU as a 
first-time transfer student 

5 26.3 5 41.7 1 14.3 

Enrolled as a student at a 
community college 

7 36.8 2 16.7 7 100.0 
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Table 2  

Distribution of Connect Research Participants by Students’ Gains From the Undergraduate 
Research Experience Participation, URSSA, Summer 2017 and 2017-18 academic-year.  Only Good 
gain/great gain scaled responses are reported. 

 
 

Good gain/great 
gain 

Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

 
n % n % n % 

Gains in thinking and working like  

scientist: application of knowledge  

to research work 

Analyzing data for patterns. 8 42.1 5 41.7 2 28.6 

Figuring out the next step in a 
research project. 

13 68.4 8 66.7 4 57.1 

Problem-solving in general. 14 73.7 8 66.7 5 71.4 

Formulating a research 
question that could be 
answered with data. 

10 52.6 6 50.0 3 42.9 

Identifying limitations of 
research methods and designs. 

9 47.4 6 50.0 5 71.4 

Understanding the theory and 
concepts guiding my research 
project. 

12 63.2 8 66.7 4 57.1 

Understanding the connections 
among scientific disciplines. 

13 68.4 8 66.7 6 85.7 

Understanding the relevance of 
research to my coursework. 

 

15 78.9 8 66.7 7 100.0 

Personal gains related to research work 

Confidence in my ability to do 
research. 

12 63.2 7 58.3 4 57.1 



 

 

 130 

Confidence in my ability to 
contribute to science. 

14 73.7 7 58.3 6 85.7 

Comfort in discussing 
scientific concepts with others. 

13 68.4 7 58.3 5 71.4 

Comfort in working 
collaboratively with others. 

13 68.4 6 50.0 6 85.7 

Confidence in my ability to do 
well in future science courses. 

14 73.7 7 58.3 6 85.7 

Ability to work independently. 14 73.7 7 58.3 6 85.7 

Developing patience with the 
slow pace of research. 

13 68.4 6 50.0 6 85.7 

Understanding what everyday 
research work is like. 

15 78.9 8 66.7 7 100.0 

Taking greater care in 
conducting procedures in the 
lab or field. 

 

15 78.9 9 75.0 7 100.0 

Gains in skills       

Writing scientific reports or 
papers. 

6 31.6 5 41.7 1 14.3 

Making oral presentations. 8 42.1 6 50.0 3 42.9 

Defending an argument when 
asked questions. 

11 57.9 6 50.0 5 71.4 

Explaining my project to 
people outside my field. 

15 78.9 8 66.7 7 100.0 

Preparing a scientific poster. 9 47.4 7 58.3 3 42.9 

Keeping a detailed lab 
notebook. 

6 31.6 4 33.3 2 28.6 

Conducting observations in the 
lab or field. 

11 57.9 6 50.0 4 57.1 

Using statistics to analyze data. 8 42.1 5 41.7 2 28.6 

Calibrating instruments needed 
for measurement. 

10 52.6 7 58.3 2 28.6 

Working with computers. 15 78.9 9 75.0 5 71.4 
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Understanding journal articles. 11 57.9 5 41.7 4 57.1 

Conducting database or 
internet searches. 

11 57.9 6 50.0 3 42.9 

Managing my time. 

 

15 78.9 8 66.7 6 85.7 
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Table 3 

Distribution of Connect Research Participants by Overall Research Experience about Any 
Changes in Students’ Attitudes or Behaviors as a Researcher, URSSA, Summer 2017 and 2017-
18 academic-year. Only A fair amount/ a great deal scaled responses are reported. 
 

A fair amount/a great 
deal 

Overall n=19 

Respondents who 
are NWSU 

Students or other 
WSU Campus 

 n=12 

Respondents 
who are 

Community 
College Students 

 n=7 
 

n % n % n % 

Engage in real-world science 
research 

16 84.2 10 83.3 6 85.7 

Feel like a scientist. 14 73.7 8 66.7 6 85.7 

Think creatively about the 
project. 

18 94.7 11 91.7 7 100.0 

Try out new ideas or 
procedures on your own. 

14 73.7 7 58.3 6 85.7 

Feel responsible for the 
project. 

18 94.7 11 91.7 7 100.0 

Work extra hours because 
you were excited about the 
research. 

16 84.2 9 75.0 7 100.0 

Interact with scientists from 
outside your school. 

7 36.8 4 33.3 4 57.1 

Feel a part of a scientific 
community. 

12 63.2 6 50.0 6 85.7 
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Table 4 

Distribution of Connect Research Participants by Students’ Relationship with Faculty Mentors and 
Group Members, URSSA, Summer 2017 and 2017-18 academic-year.  Only Good/excellent scaled 
responses are reported. 
 

Good/excellent 
Overall n=19 

Respondents 
who are NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 
 

n % n % n % 

My working relationship with my research 
mentor 

14 73.7 10 83.3 4 57.1 

My working relationship with research group 
members. 

14 73.7 7 58.3 6 85.7 

The amount of time I spent doing meaningful 
research. 

18 94.7 11 91.7 7 100.0 

The amount of time I spent with my research 
mentor. 

9 47.4 6 50.0 3 42.9 

The advice my research mentor provided 
about careers or graduate school. 

13 68.4 10 83.3 3 42.9 

The research experience overall. 15 78.9 9 75.0 6 85.7 
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Table 5 

Distribution of Connect Research Participants by Undergraduate Research Experience Activities, 
URSSA, Summer 2017 and 2017-18 academic-year 
 

Overall 

n=19 

Respondents who 
are NWSU 

Students or other 
WSU Campus 

 n=12 

Respondents 
who are 

Community 
College Students 

 n=7 
 

Yes Yes Yes 
 

n % n % n % 

As part of my most recent 
research experience... 

      

I presented a talk or poster to 
other students or faculty. 

11 57.9 6 50.0 5 71.4 

I presented a talk or poster at 
a professional conference. 

4 21.1 3 25.0 1 14.3 

I attended a conference. 7 36.8 5 41.7 1 85.7 

I wrote or co-wrote a paper 
that was published in an 
academic journal. 

1 5.3 1 8.3 0 0 

I wrote or co-wrote a paper 
that was published in an 
undergraduate research 
journal. 

1 5.3 1 8.3 0 0 

I will present a talk or poster 
to other students and faculty. 

17 89.5 10 83.3 7 100.0 

I will present a talk or poster 
at a professional conference. 

11 57.9 6 50.0 4 57.1 

I will write or co-write a 
paper to be published in an 
academic journal. 

6 31.6 4 33.3 1 14.3 

I will write or co-write a 
paper to be published in an 
undergraduate research 
journal. 

6 31.6 4 33.3 1 14.3 
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I won an award or 
scholarship based on my 
research. 

1 5.3 1 8.3 0 0 
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Table 6 

Distribution of Connect Research Participants by Undergraduate Research Experience Impact 
on Students’ Academic Performance, URSSA, Summer 2017 and 2017-18 academic-year. 
Only Agree/strongly agree scaled responses are reported. 
 

Agree/strongly 
agree 

Overall n=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 
n % n % n % 

Rate how much you agree with the following 
statements. 

      

Doing research confirmed my interest in 
my field of study. 

18 94.7 12 100.0 6 85.7 

Doing research clarified for me which 
field of study I want to pursue. 

18 94.7 12 100.0 6 85.7 

Doing research introduced me to a new 
field of study I want to pursue. 

13 68.4 8 66.7 5 71.4 

My research experience has prepared me 
for advanced coursework or thesis work 

16 84.2 11 91.7 4 57.1 

My resume has been enhanced by my 
research experience. 

18 94.7 11 91.7 7 100.0 

My research experience has prepared me 
for graduate school. 

14 73.7 9 75.0 4 57.1 

My research experience has prepared me 
for a job. 

17 89.5 11 91.7 6 85.7 
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Table 7 

Distribution of Connect Research Participants by Undergraduate Research Experience Impact 
on Students’ Career and Academic Decisions, URSSA, Summer 2017 and 2017-18 academic-
year. Only Much more likely/extremely more likely scaled responses are reported. 
 

Much more 
likely/extremely 

more likely 
Overall N=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 
n % n % n % 

Compared to your intentions BEFORE 
doing research, HOW LIKELY ARE YOU 
NOW to: 

      

Enroll in a Ph.D. program in science, 
mathematics or engineering? 

5 26.3 3 25.0 3 42.9 

Enroll in a master’s program in science, 
mathematics or engineering? 

12 63.2 8 66.7 4 57.1 

Enroll in a combined M.D/Ph.D 
program 

3 15.8 1 8.3 2 28.6 

Enroll in medical or dental school? 2 10.5 1 8.3 1 14.3 

Enroll in a program to earn a different 
professional degree (i.e. law, veterinary 
medicine, etc.) 

2 10.5 1 8.3 1 14.3 

Pursue certification as a teacher? 1 5.3 1 8.3 0 0.0 

Work in a science lab? 7 36.8 5 41.7 2 28.6 
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Table 8 

Distribution of Connect Research Participants by Different Aspects of the Undergraduate 
Research Program, URSSA, Summer 2017 and 2017-18 academic-year. Only Somewhat 
satisfied/very satisfied scaled responses are reported. 
 

Somewhat 
satisfied/very 

satisfied 
Overall N=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 
n % n % n % 

How satisfied were you with the following 
aspects of the Connect research program? 

      

The process whereby faculty invited me to 
participate in a research project. 

18 94.7 12 100.0 6 85.7 

Information available to help me choose a 
research project. 

16 84.2 10 83.3 6 85.7 

Ease in securing a research position. 19 100.0 12 100.0 7 100.0 

Lab or field equipment. 15 78.9 9 75.0 5 71.4 

Support and guidance from program staff. 16 84.2 10 83.3 6 85.7 

Ease in working with a faculty research 
mentor 

16 84.2 10 83.3 6 85.7 

Support and guidance from my faculty 
research mentor. 

15 78.9 9 75.0 6 85.7 

Support and guidance from other research 
group members. 

16 84.2 9 75.0 7 100.0 

Research group meetings. 15 78.9 9 75.0 6 85.7 

Financial support. 16 84.2 11 91.7 5 71.4 

Field trips. 4 21.1 3 25.0 2 28.6 

Group social activities. 7 36.8 3 25.0 3 42.9 
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Table 9 

Distribution of Connect Research Participants by Undergraduate Research Program 
Awareness, URSSA, Summer 2017 and 2017-18 academic-year 
 

Overall 
 n=7 

Respondents who are 
NWSU Students or 
other WSU Campus 

 n=12 

Respondents who are 
Community College 

Students 
 n=7 

 
Yes Yes Yes 

 % n % 

I found out about research 
opportunities from: 

      

I knew the NWSU Connect 
project offered research 
opportunities to 
undergraduates before coming 
here. 

7 36.8 4 33.3 4 57.1 

A NWSU Connect faculty 
mentor. 

7 36.8 5 41.7 2 28.6 

An academic advisor or 
counselor. 

14 73.7 9 75.0 6 85.7 

An announcement (flyer, 
poster, email, website, etc.) 

12 63.2 8 66.7 3 42.9 

A presentation given by 
professors, counselor, 
coordinator, or students about 
their research. 

4 21.1 3 25.0 1 14.3 
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Table 10 

Distribution of Connect Research Participants by Motivation for Participation in 
Undergraduate Research Program, URSSA, Summer 2017 and 2017-18 academic-year 
 

Overall 
 n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

 Yes Yes Yes 

 n % n % n % 

I wanted to do research to:        

Explore my interest in science. 16 84.2 10 83.3 6 85.7 

Gain hands-on experience in 
research. 

19 100.0 12 100.0 7 100.0 

Clarify which field I wanted to 
study. 

18 94.7 11 91.7 6 85.7 

Clarify whether graduate 
school would be a good choice 
for me. 

10 52.6 6 50.0 5 71.4 

Clarify whether I wanted to 
pursue a science research 
career. 

16 84.2 10 83.3 7 100.0 

Have a good intellectual 
challenge. 

19 100.0 12 100.0 7 100.0 

Work more closely with a 
particular faculty member. 

12 63.2 6 50.0 5 71.4 

Participate in a program with 
strong reputation. 

16 84.2 10 83.3 5 71.4 

Get good letters of 
recommendation. 

17 89.5 11 91.7 6 85.7 

Enhance my resume. 19 100.0 12 100.0 7 100.0 
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Table 11 

Distribution of Connect Research Participants by Undergraduate Research Experience Impact 
on Students’ Academic Decisions, URSSA, Summer 2017 and 2017-18 academic-year. Only 
Agree/strongly disagree scaled responses are reported. 
 

Agree/strongly 
disagree 

Overall n=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

  n % n % n % 

I chose this college/university because it offers 
undergraduate research opportunities. 

14 73.7 10 83.3 6 85.7 

I chose this college/university because of 
Connect program research opportunities. 

14 73.7 10 58.8 5 71.4 

 

Table 12 

Distribution of Connect Research Participants by Graduate School and Career Activities, 
URSSA, Summer 2017 and 2017-18 academic-year. Only Good amount/a great deal scaled 
responses are reported. 

 Good amount/a 
great deal 

Overall n=19 

Respondent
s who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 n % n % n % 

How MUCH did the following program 
activities help clarify your career plans? 

      

Session(s) offered on graduate school 
programs or careers. 

3 15.8 1 8.3 1 14.3 

Information provided by the career 
counseling center. 

4 21.1 3 17.6 7 100 

Field Trips 0 0 0 0 7 100 
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Table 13 

Distribution of Connect Research Participants by Summer Research Participation, URSSA, 
Summer 2017 and 2017-18 academic-year. Only 1 summer/2 summers/3 summers scaled 
responses are reported. 
 

1 summer/2 
summers/3 
summers 

Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

How many times have you 
participated in Connect 
summer research? 

13 68.4 7 58.3 6 85.7 

 

Table 14 

Distribution of Connect Research Participants by Academic Year Research, URSSA, Summer 
2017 and 2017-18 academic-year.  Only 1 or more scaled responses are reported. 
 

1 or more 
Overall n=19 

Respondents who 
are NWSU 

Students or other 
WSU Campus 

 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

How many semesters/quarters 
have you participated in 
Connect academic year 
research? 

7 36.8 5 41.7 1 14.3 
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Table 15 

Distribution of Connect Research Participants by the Most Recent Undergraduate Research 
Experience, URSSA, Summer 2017 and 2017-18 academic-year. Only During summer scaled 
responses are reported. 
 

During summer 
Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

For your most recent 
research experience, how 
long did you do research? 

16 84.2 9 75.0 7 100.0 

 

Table 16 

Distribution of Connect Research Participants by Undergraduate Research Experience 
Related to the Student’s Major, URSSA, Summer 2017 and 2017-18 academic-year 

 

 

 

  

Overall 

n=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 
Yes Yes Yes 

  n % n % n % 

For your most recent research 
experience, did you do research 
in your primary major? 

13 68.4 

 

8 66.7 5 71.4 

 

 

 

 

 

 



 

 

 144 

Table 17 

Distribution of Connect Research Participants by Undergraduate Research Activities, URSSA, 
Summer 2017 and 2017-18 academic-year. Only More than 5 hours scaled responses are 
reported. 
 

More than 5 
hours 

Overall N=19 

Respondents 
who are 
NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 

 
n % n % n % 

How many hours per week did you work at 
research-related activities in your most recent 
research experience? 

16 84.2 9 75.0 7 100.0 

 

Table 18 

Distribution of Connect Research Participants by Hours with Mentor in The Undergraduate 
Research Program, URSSA, Summer 2017 and 2017-18 academic-year. Only 1 or more hours 
scaled responses are reported. 
 

1 or more 
hours 

Overall 
N=19 

Respondents who 
are NWSU 

Students or other 
WSU Campus 

 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

On average, how many hours per 
week did you spend talking with your 
most recent faculty research mentor? 

18 94.7 12 100.0 6 85.7 
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Table 19 

Distribution of ConnectResearch Participants by Importance of Financial Aid From 
Undergraduate Research Program, URSSA, Summer 2017 and 2017-18 academic-year. Only 
Important/very important scaled responses are reported. 
 

Important/very 
important 

Overall n=19 

Respondents who 
are NWSU Students 

or other WSU 
Campus 
 n=12 

Respondents who 
are Community 

College Students 
 n=7 

  n % n % n % 

How important was the 
stipend or money you were 
paid in allowing you to do 
research? 

15 78.9 9 75.0 6 85.7 

 

Table 20 

Distribution of Connect Research Participants by Connect Program Participation, URSSA, Summer 2017 and 
2017-18 academic-year. Only Once or more scaled responses are reported. 
 

Once or 
more 

Overall 
n=19 

Respondents 
who are NWSU 

Students or 
other WSU 

Campus 
 n=12 

Respondents 
who are 

Community 
College 
Students 

 n=7 
 

n % n % n % 

Over the last year, I have...       

Received an book award. 8 42.1 7 58.3 1 14.3 

Attended in faculty mentor group meetings during the 
academic year. 

11 57.9 9 75.0 0 0.0 

Received academic help from a peer tutor. 7 36.8 6 50.0 1 14.3 

Offered academic help to students as a peer tutor 6 31.6 4 33.3 1 14.3 

Received advice from a peer mentor. 10 52.6 7 58.3 2 28.6 

Shared advice with students as a peer mentor. 8 42.1 5 41.7 2 28.6 

Participated in the Great Minds in STEM (GMiS) online 
mentoring program. 

0 0.0 0 0.0 0 0.0 
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Attended a NWSU summer orientation. 4 21.1 3 25.0 0 0.0 

Participated in a NWSU summer bridge program 4 21.1 3 25.0 0 0.0 

Participated in study skills/summer orientation workshop 
in the College of Engineering and Computer Science at 
NWSU. 

3 15.8 2 16.7 0 0.0 

Attended an academic workshop. 7 36.8 6 50.0 0 0.0 

Attended an internship workshop. 6 31.6 6 50.0 0 0.0 

Participated in the programming fundamental crash 
course. 

1 5.3 1 8.3 0 0.0 

Watched an online video tutorial in a faculty mentor 
meeting or study skills/summer orientation workshop in 
engineering/computer science. 

5 26.3 4 33.3 0 0.0 

Participated in a field trip or site visit. 2 10.5 2 16.7 0 0.0 

Joined a professional engineering or computer science 
society. 

5 26.3 4 33.3 0 0.0 

Attended a professional engineering or computer science 
conference. 

3 15.8 2 16.7 0 0.0 

Participated in the summer math workshop in the College 
of Engineering and Computer Science at NWSU. 

1 5.3 1 8.3 0 0.0 

Attended a session of a special section of MATH 
150A/L. 

1 5.3 1 8.3 0 0.0 

Participated in faculty summer research. 12 63.2 7 58.3 4 57.1 

Participated in academic term research with faculty. 7 36.8 5 41.7 1 14.3 

Attended a conference or poster presentation. 10 52.6 7 58.3 3 42.9 

Presented a poster or paper presentation at a conference. 7 36.8 6 50.0 3 42.9 
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