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Community Cultures: Broadening Participation by 
Understanding How Rural Communities Support 

Engineering as a College Major Choice 

Abstract 

Project funded by the Division of Engineering Education and Centers (EEC) 

Broadening participation in engineering is critical given the gap between the nation’s need for 
engineering graduates and its production of them. Efforts to spark interest in engineering among 
PreK-12 students have increased substantially in recent years as a result. However, past research 
has demonstrated that interest is not always sufficient to help students pursue engineering 
majors, particularly for rural students. In many rural communities, influential adults (family, 
friends, teachers) are often the primary influence on career choice, while factors such as 
community values, lack of social and cultural capital, limited course availability, and inadequate 
financial resources act as potential barriers. To account for these contextual factors, this project 
shifts the focus from individual students to the communities to understand how key stakeholders 
and organizations support engineering as a major choice and addresses the following questions: 

RQ1. What do current undergraduate engineering students who graduated from rural high 
schools describe as influences on their choice to attend college and pursue engineering as 
a post-secondary major? 

RQ2. How does the college choice process differ for rural students who enrolled in a 4-year 
university immediately after graduating from high school and those who transferred from 
a 2-year institution? 

RQ3. How do community members describe the resources that serve as key supports as well as 
the barriers that hinder support in their community? 

RQ4. What strategies do community members perceive their community should implement to 
enhance their ability to support engineering as a potential career choice? 

RQ5. How are these supports transferable or adaptable by other schools? What 
community-level factors support or inhibit transfer and adaptation? 

To answer the research questions, we employed a three-phase qualitative study. Phase 1 focused 
on understanding the experiences and perceptions of current [University Name] students from 
higher-producing rural schools. Analysis of focus group and interview data with 52 students 
highlighted the importance of interest and support from influential adults in students’ decision to 
major in engineering. One key finding from this phase was the importance of community college 
for many of our participants. Transfer students who attended community college before enrolling 
at [University Name] discussed the financial influences on their decision and the benefits of 
higher education much more frequently than their peers. In Phase 2, we used the findings from 
Phase 1 to conduct interviews within the participants’ home communities. This phase helped 
triangulate students’ perceptions with the perceptions and practices of others, and, equally 
importantly, allowed us to understand the goals, attitudes, and experiences of school personnel 



and local community members as they work with students.  Participants from the students’ home 
communities indicated that there were few opportunities for students to learn more about 
engineering careers and provided suggestions for how colleges and universities could be more 
involved with students from their community. Phase 3, scheduled for Spring 2020, will bring the 
findings from Phases 1 and 2 back to rural communities via two participatory design workshops. 
These workshops, designed to share our findings and foster collaborative dialogue among the 
participants, will enable us to explore factors that support or hinder transfer of findings and to 
identify policies and strategies that would enhance each community’s ability to support 
engineering as a potential career choice. 

Project Overview 

Despite continued outreach and recruitment efforts, current rates of engineering enrollment are 
not sufficient to meet the nation’s growing need for technical and engineering graduates. Recent 
efforts to address this problem aim to increase interest in engineering among PreK-12 students. 
However, past research demonstrates that interest is not always sufficient to help students pursue 
engineering majors, particularly for rural students [1]. Influential adults (family, friends, 
teachers) are often the primary influence on rural students’ college and career choices, while 
factors such as strong family and community bonds, lack of social and cultural capital, limited 
access to advanced courses, and inadequate financial resources often limit their postsecondary 
education choices [2, 3]. Given the unique geographic and cultural factors, it is critical to study 
rural students’ college and career choice in context. Thus, this project focuses on rural 
communities to understand how key stakeholders and organizations support engineering as a 
major choice and addresses the following questions: 

RQ1. What do current undergraduate engineering students who graduated from rural high 
schools describe as influences on their choice to attend college and pursue engineering as 
a post-secondary major? 

RQ2. How does the college choice process differ for rural students who enrolled in a 4-year 
university immediately after graduating from high school and those who transferred from 
a 2-year institution? 

RQ3. How do community members describe the resources that serve as key supports as well as 
the barriers that hinder support in their community? 

RQ4. What strategies do community members perceive their community should implement to 
enhance their ability to support engineering as a potential career choice? 

RQ5. How are these supports transferable or adaptable by other schools? What 
community-level factors support or inhibit transfer and adaptation? 

To address these research questions, we employed a three-phase qualitative study shown in 
Figure 1. The first two phases targeted rural high schools in the study region that consistently 
send students to [University Name] as engineering majors. Phase 1 focused on alumni from these 
schools currently enrolled in undergraduate engineering at [University Name] (RQ1 and RQ2); 
Phase 2 focused on these students’ high schools and home communities (RQ3 and RQ4). Finally, 
in Phase 3 we plan to employ participatory design workshops to share findings from the first two 



phases with relevant groups who work with students from rural Appalachian counties. These 
workshops, designed to foster dialogue across rural communities, will enable us to explore 
factors that support or hinder transfer of findings and to identify policies and strategies that 
would enhance each community’s ability to support engineering as a potential career choice 
(RQ5). 

 
Figure 1. Study Phases 

Conceptual Framework 

Perna’s conceptual model of student college choice, shown in Figure 2, was used to frame this 
study [4]. Perna’s model draws on both economic and sociological approaches to decision 
making. At the center of Perna’s model is an economic model of human capital investment often 
used to examine students’ college choices. Human capital theory assumes that students’ 
college-choice decisions are based on their evaluation of the expected benefits and costs of 
investing in higher education. Although economic approaches relying on human capital theory 
are useful for understanding decision making, they are limited by their failure to consider that 
students have differential access to information about college. Thus, Perna’s model nests the 
human capital investment model within four layers of context: (1) the individual’s habitus, (2) 
the school and community context, (3) higher education context, and (4) the social, economic, 
and policy context.  



 
Figure 2. Perna’s Conceptual Model of Student College Choice [4] 

Phase 1: Understanding Student Experiences 

Phase 1 focused on undergraduate engineering students who graduated from targeted rural high 
schools and aimed to identify key influences on their decision to attend college and major in 
engineering. In addition, this study compared the college choice process of community college 
transfer students and students who enrolled in a four-year university immediately after high 
school. Following Yin [5], we conducted a single-case study with embedded units, in which the 
case is the college choice process of undergraduate engineering students from rural high schools 
(see Figure 3 for a visual description). 



 
Figure 3. Single-case embedded design 

Participants and Data Collection 

[University Name] is a large land-grant, public university in the southeastern United States, with 
an undergraduate enrollment of over 25,000 students, 7 colleges, and 65 different majors. The 
College of Engineering represents approximately 30% of the undergraduate population and 
offers 14 different majors. The high schools chosen as data sites were drawn from data supplied 
by the Office of Undergraduate Admissions at [University Name] that summarized admission 
trends in the four years prior to when the research began (2013-2016). We chose students who 
graduated from high schools with the highest number of students enrolled in the College of 
Engineering or transferred to [University Name] from community colleges in regions 6 and 7 as 
defined by the Virginia Department of Education (VDOE, see Figure 4). 

 
Figure 4. Participant Information and VDOE Superintendent’s Regions 

We conducted individual interviews with thirty-six participants, sixteen (44%) of which attended 
community college before transferring into an engineering program at [University Name]. 
Institutional data indicates that 33% of our participants were female, 3% were an 
underrepresented minority (URM) in engineering, and 22% were first-generation college 



students (see Figure 4). The interviews followed a semi-structured format and aimed to 
understand (1) how and why participants chose to attend community college/[University Name] 
in general and major in engineering specifically, (2) the community-level influences that 
supported or hindered their postsecondary enrollment decisions, and (3) general perceptions 
regarding how their community portrays postsecondary education options and engineering 
careers as well as who should/should not pursue such aspirations. 

Data Analysis  

Data analysis of interview transcripts began with a priori coding, allowing for other codes to 
emerge throughout the coding process [6]. The a priori codes were generated from Perna’s model 
of student college choice [4] and were grouped within the five layers of the model: Human 
Capital Investment Model, habitus, school and community context, higher education context, and 
social, economic, and policy context. All 36 interview transcripts were coded using the 
qualitative data analysis software Dedoose. The codes were used to identify salient themes and 
summarize student experiences within the five levels of Perna’s model. 

Results 

Several key influences on rural students’ decision to attend college and pursue engineering as a 
major emerged across the responses, primarily academic achievement and preparation, parents, 
school personnel, and characteristics of higher education institutions. 

Academic achievements were often cited as the primary reason for choosing to enroll in college 
and some high achieving students even felt as though going to college was the only option for 
them. This sentiment was prevalent among transfer and non-transfer participants. Many transfer 
students shared that they graduated high school in the top of their class, indicating that their 
academic credentials were not the reason they enrolled in community college rather than a 
four-year university. Academic achievements in math and science also influenced students' 
decision to major in engineering. While most participants were high achievers in high school, 
almost all of them were concerned about their academic preparedness in some areas, specifically 
related to technical/engineering knowledge, study skills, and personal 
accountability/responsibility. For example, students felt they were at a disadvantage in their 
introductory engineering courses because their peers from larger high schools completed 
computer science and engineering coursework before going to college. 

Most transfer (90%) and non-transfer (69%) participants indicated their parents were a primary 
influence on their decision to attend college. Parents’ educational attainment is often used as a 
proxy for cultural capital and the majority of participants in this study had at least one parent 
who attained a bachelor’s degree or higher (approximately 85% of non-transfer and 69% of 
transfer participants). Most of these participants shared that their parents had completed college 
and encouraged/expected them to do the same. Parents supported participants through 
involvement in their education, assistance with accessing important resources, and providing 
information about college. Parental influences appeared more frequently in interviews with 
non-transfer students, compared to transfer students. 



School personnel and social connections outside of school served as transmitters of social capital 
for all participants. These individuals provided participants with information about college, 
assisted with college processes, helped them prepare academically for college, encouraged them 
to consider engineering as a major, and exposed them to information about engineering careers. 
Within schools, teachers were the primary source of social capital. Most participants expressed 
that their guidance counselors were unwilling/unable to provide information about college or 
assist with college-related processes. The overall impression was that the primary role of 
guidance counselors was scheduling and paperwork. Outside of school, family, connections 
through family social networks, and peers were sources of social capital for participants. 

The culture and characteristics of higher education institutions also influenced student college 
choice. The reputation and quality of the academic programs in the College of Engineering was a 
primary influence on participants’ decision to attend [University Name]. Other institutional 
characteristics influencing student college choice included location/proximity to home, personal 
and social fit, and affordability/in-state tuition. The proximity of [University Name] to their 
hometown was particularly important for transfer participants. In addition, community college 
characteristics influenced college choice for transfer students, specifically affordability (i.e., 
lower tuition, community college access programs, ability to live at home) and personal/social fit 
(i.e., close to home, small class sizes).  

The key difference in the decision-making process of transfer and non-transfer students was that 
transfer students tended to view college as an investment in their future. Transfer students 
frequently discussed the costs and benefits of higher education but very few non-transfer 
students were influenced by these factors. Several transfer students were concerned about the 
cost of higher education and shared that their parents were unwilling or unable to contribute. In 
this study, 50 percent of transfer participants cited lower costs as the primary reason they 
attended a community college prior to enrolling at a four-year university. However, they often 
indicated that they were willing to invest in higher education because of the benefits associated 
with an engineering degree (job opportunities, job satisfaction, and higher earnings). Further, 
some transfer participants recognized the opportunity costs associated with the two 
postsecondary pathways, such as missing out on the typical college experience. 

Phase 2: Exploring Community Perspectives 

In Phase 2, we used the findings from Phase 1 to conduct interviews with key individuals from 
the students’ high schools and home communities (e.g. teachers, guidance counselors, 
community leaders, local engineers). Following Yin [5], we conducted a single-case study with 
three rural communities as the embedded units of analysis. This phase was critical not only for 
allowing us to triangulate students’ perceptions with the perceptions and practices of others, but 
also for allowing us to understand the goals, attitudes, and experiences of school personnel and 
local community members as they work with students.  



 
Figure 5. Phase 2 single-case embedded design 

Participants and Data Collection 

Based on the findings from student interviews conducted in Phase 1, we developed an interview 
protocol and identified three rural communities to explore further. We used snowball sampling to 
reach out to community members and organizations that emerged as salient in students’ 
experiences. In addition, in each community the high school principal, guidance counselors, 
teachers, personnel from other local education institutions (e.g., Governor’s schools, career and 
technical schools, community colleges), the director of education, relevant members of town 
government (e.g., chamber of commerce head, cooperative extension agent), and local engineers 
were recruited to participate in interviews.  

We conducted individual interviews with fourteen community members, five from community 1, 
four from community 2, and five from community 3. The participants were associated with 
public high schools, Governor’s schools, community colleges, technical education centers, 
Virginia Cooperative Extension, and the chamber of commerce. The interviews followed a 
semi-structured format and aimed to understand (1) opportunities or experiences in their 
community that help students explore options after high school and engineering specifically, (2) 
barriers that might prevent students in their community from going to college and/or choosing 
engineering majors, and (3) how [University Name] can be a better partner and a better 
land-grant institution. 

Data Analysis 

Analysis of the interview transcripts in Phase 2 also followed the practices outlined in Miles, 
Huberman, and Saldaña [6], beginning with a priori coding guided by the Perna’s model and our 
research questions, but allowing other descriptive codes to emerge from the data. We began with 
within-case analysis and then analyzed across embedded units [6] with each community as an 
embedded unit of analysis, as noted above. All 36 interview transcripts were coded using the 
qualitative data analysis software Dedoose. Coding sought to identify community resources that 



serve as key supports (e.g., available employment, civic programs) as well as barriers that hinder 
support and strategies for addressing those barriers. 

Results 

Community members who participated in interviews for Phase 2 discussed several supports and 
barriers to higher education, some of which were consistent with student perceptions from Phase 
1. For example, supportive families and dual enrollment courses were often mentioned as 
supports for students. In addition, several participants discussed the benefits of community 
college access programs and the guaranteed admissions agreement between community colleges 
and four-year universities for students considering the community college pathway. However, 
community members had more to share about community activities available to students through 
the school or local organizations, including career fairs, assistance with FASFA forms, STEM 
activities (robotics club, STEM camps, etc.), and career coaches. They also had a more 
systematic view of the barriers that students might face to higher education and engineering 
majors, such as low high school graduation rates, concerns about the cost of higher education, 
and lack of exposure to career options, particularly in engineering. The primary suggestion for 
how [University Name] can be a better partner and help address some of these barriers was to 
increase their presence in rural communities. Exposure to university information (majors and 
opportunities available), and engineering fields specially would better ensure that rural students 
are able to make informed choices about postsecondary education and engineering as a potential 
career choice. 

Phase 3: Making Connections Through Participatory Design 

For the past few years, our research team has been working with students and community 
members in rural areas to better understand the supports and barriers around engineering as a 
potential career choice from a community perspective. We used this information to identify two 
focus groups for participatory design workshops: extension agents for the Virginia Cooperative 
Extension and community college faculty and staff. In these workshops, we will provide a brief 
overview of our findings from Phase 1 and 2, however, they are designed to foster collaborative 
dialogue among the participants. We will promote discussion among the participants to learn 
more about how they see their role in supporting students’ post-high school plans and career 
options and collaboratively brainstorm some ways to help rural students learn more about 
engineering so that they can make informed decisions about whether it is a career they would be 
interested in pursuing. 
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