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Abstract 
 
 

The study examines the usability and usefulness of virtual reality (VR) technology as a tool for increasing college 
access. Students in four rural low-income North Carolina high schools used an immersive 360-degree VR app to 
tour 16 college campuses in the state. Drawing on a sample of 11th grade rural and low-income participants in 
the high schools, the study explored students’ experiences with the VR technology through observations, surveys, 
and focus group interviews. Findings indicated students found the technology user-friendly and useful for 
learning about college choices. The findings highlight the promise of VR technology for increasing postsecondary 
aspirations, access, and enrollment and the use of VR technology for college access is especially salient in the 
COVID-19 era.  Further research and implementation is needed to fully understand the benefits and costs of 
utilizing 360 VR for college access. 
 

 

Keywords: college access, college choice, rural schools, low income students, postsecondary aspirations, virtual 
reality 
 

1. Introduction 
 

1.1 College Aspirations and Access 
 

Beginning in early adolescence, young people are forming aspirations for their educational path to an occupation 
in early adulthood and beyond (Bandura, Barbaranelli, Caprara, & Pastorelli, 2001; Beal & Crockett, 2010; 
Schneider & Stevenson, 2000). A recent ACT report indicated that 73% of the ACT-tested 2019 high school 
graduating class reported aspiring to some form of postsecondary education (ACT, 2019). While many young 
adults experience challenges forming aspirations for their future, rural communities have several features that can 
constrain youths’ postsecondary aspirations and attainment (Meece et al., 2013; Morton, Ramirez, Meece, 
Demetriou, & Painter, 2018). Race, ethnicity, socioeconomic status, and parental education levels all play a 
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significant role in the development of postsecondary aspirations, particularly for students from rural communities 
(Morton, Ramirez, Meece, Demetriou, & Panter, 2018). 
 

Depending on the region of the country, the demographic characteristics of rural youth seeking a postsecondary 
education are becoming increasingly diverse (Morton et al., 2018; Snyder, DeBrey, & Dillow, 2018). Currently, 
30% of rural students are non-White minorities (Showalter et al., 2019), and the percentage of Latinx students 
continues to increase (Housing Assistance Council, 2012). Additionally, one in six rural students come from 
households below the poverty line (Showalter, Hartman, Johnson, & Klein, 2019). Due to the historically lower 
education levels of rural populations (Provasnik et al., 2007), a large number of rural youths also are likely to be 
the first in their families to seek a postsecondary education. 
 

Several contextual factors also play a role in shaping youth’s postsecondary aspirations. Compared to urban 
youth, students from rural communities and schools encounter several unique challenges including geographic 
isolation, few local postsecondary educational and occupational opportunities within the local community, and 
social and cultural expectations that do not support postsecondary education (Elder Jr & Conger, 2000; Farmer, 
Irvin, Thompson, Hutchins, & Leung, 2006; Hardré, Sullivan, & Crowson, 2009). Rural students also report 
limitations on the amount, type, and timing of information they receive about postsecondary opportunities 
(Griffin, Hutchins, & Meece, 2011; Morton et al., 2018) as rural schools are traditionally expected to provide 
youth with strong educational foundations to sustain rural culture, lifestyles, and economies (Brown & Schafft, 
2011; Corbett, 2010; Farmer et al., 2006). Thus, when compared to urban schools, teachers, like parents, tend to 
have lower postsecondary education expectations (Irvin, Byun, Meece, Reed, & Farmer, 2016), leaving many 
students without clear guidance for exploring postsecondary options. 
 

With the increasing labor market requirements for postsecondary education to achieve a middle-class lifestyle 
(Carnevale, Gulish, & Strohl, 2018), increasing rural student enrollment and completion of postsecondary 
education is more important than ever. The benefits of a college education are well documented. The College 
Board reports median earnings in 2018 of full-time workers with associate and bachelor’s degrees were 24 % and 
61% higher, respectively, than that of their peers with only a high school diploma, yet college rural postsecondary 
enrollment lags. During the 2017-2018 school year, 29% of public high schools and 12% of public charter schools 
in the United States were located in rural areas (Hussar et al., 2020). For the 2018 high school graduating class, 
67% of students from suburban areas enrolled immediately in a two- or four-year postsecondary education 
compared to their urban (62%) and rural (62%) counterparts. Finding the right college fit is critically important 
for rural youth making college decisions (Roderick, Nagaoka, Coca, & Moeller, 2008). Integral to this decision-
making is information, specifically information about college options and financing (Hoxby & Turner, 2015; 
Owen & Westlund, 2016). With aspirations being considered a malleable factor in the college choice process, 
students benefit from exposure to information about college and career options (Herman & Hilton, 2017). 
Matching aspirations to college going behaviors requires timely and student focused information (Owen, Poynton, 
& Moore, 2020). Geographically isolated students in rural areas may especially benefit from college outreach 
(Morton et al., 2018). The challenge of low school counselor to student ratio complicates distribution of targeted 
college access resources (Woods & Domina, 2014). Students may benefit from technology information resources 
focused on low income, first generation, and/or rural status (Pullias Center for Higher Education & Get Schooled, 
2019).  
 

Exploring colleges and careers is an essential step in moving aspirations to reality, but the college choice process 
is complicated and rife with challenges leaving large gaps in participation by race/ethnicity, family income, and 
other demographic characteristics (Anthony Jr., Nichols, & Schak, 2019; Ma, Pender, & Welch, 2019). Access to 
information, especially financial aid information, is essential to first-generation students for making a college 
decision (Bettinger & Long, 2010; Dynarski & Scott-Clayton, 2013; Lumina Foundation, 2009; Owen & 
Westlund, 2016). Though information may be readily available to second generation and high wealth individuals, 
low social and human capital among first-generation and low- wealth populations often hinders or prevents 
students from making college plans and taking the steps to enroll in college (Bell, Rowan-Kenyon, & Perna, 
2009; Owen & Westlund, 2016). First- generation and low wealth students who aspire to attend college have 
limited supports and mainly rely on high school counselors (Bryan, Moore-Thomas, Day-Vines, & Holcomb-
Mccoy, 2011; Owen & Westlund, 2016) and college access programs such as College Advising Corps and the 
federally funded TRIO and GEAR UP programs to assist with the necessary steps to enroll in college. Students 
served by these programs may not have the type of familial guidance and social networks outside of school 
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needed as they prepare for postsecondary education and college enrollment (Bryan et al., 2011; Cholewa, 
Burkhardt, & Hull, 2015). 
 

1.2 Phone Apps, Virtual Reality Technology, and College Access 
 

Phone apps and virtual reality (VR) technology offer a promising solution to the challenges low income and rural 
students may the face in the postsecondary planning process. Virtual reality technology is becoming widespread 
in K-12 and higher education and its use is anticipated to increase over the next decades (Bailey & Bailenson, 
2017; CB Insights, 2018). VR technology has the potential to “democratize education” by bringing learning 
opportunities to those who otherwise would not have access to them (Bailenson, 2018). As a learning tool, 
immersive VR technology presents a number of innovative elements including three-dimensional simulations, 
interactivity, and exposure to novel situations (Castaneda, Bindman, Cechony, & Sidhu, 2017; Castaneda, 
Cechony, Bautista, & Pacampara, 2016). Users often report a sense of feeling embedded in the media content 
(Bailey & Bailenson, 2017).  
 

Due to a combination of multisensory visualization and interactivity, VR technology is a valuable and engaging 
learning tool (Castaneda et al., 2017; Christou, 2010). However, VR can present certain challenges for adolescent 
learners, including their ability to use the device, interpret content, and comprehend their virtual experience 
(Castaneda et al., 2017). Research also indicates that adolescents may experience frustration and negative 
reactions when video content or audio diminishes their “experience of being present” (Castaneda et al., 2017; p. 
455). Therefore, it is important to consider how adolescents experience the virtual environment. 
 

Virtual reality using 360 VR technology immerses a user into an environment by the means of a headset to create 
a 3D effect. The effect on the user is one of being in the environment as the user is able to look up, look down, or 
look in any direction to see and experience the setting. For the purposes of this study, 360 VR is defined as video 
filmed live on campus to provide a realistic environment, rather than a simulated graphic VR experience. This 
version of VR is referred to as immersive 360 VR and it is interactive and immersive content that completely 
surrounds a user as if they are standing in the middle of a scene. As such, the immersive 360 VR content can 
simulate on campus experiences, potentially eliminating (or reducing) the need for travel to participate in a 
campus tour. By and large, high school students in rural areas own cell phones with the Pew Research Center 
reporting 96% of Americans owning a cell phone in 2019, with 81% of the phones classified as a smartphone (No 
Author, 2019). Pew also reports, 99% of 18-29-year-old consumers own any cell phone with 96% of those phones 
classified as smartphones. With the high percentage of potential college students owning a smartphone, providing 
information via an app is a viable option for college access outreach. 
 

1.3 Virtual Reality Technology 
 

In response to this college information and access gap among rural students, the University of North Carolina 
System leveraged U.S. Department of Education Gaining Early Awareness and Readiness for Undergraduate 
Programs (GEAR UP) funding to create a phone app to serve as an outreach tool to rural and underserved students 
(University of North Carolina System Communications, 2018). Messaging within the phone app is intentionally 
directed to students who may be the first in their family to go to college, an important feature of college access 
resources (University of Southern California, 2019). The goal of the app is to connect potential students directly 
with UNC campuses so students can find an optimal college choice for academic match and environment fit, both 
critically important for college retention and completion (Roderick et al., 2008). Information within the app 
focuses on the steps to apply to college and the financial aid application process, exploration of majors and 
degrees, and making connections to campus through the direct email or chatbot contact option. 
 

Each of the 16 UNC System campuses have campus specific information and an immersive 360 VR tour with the 
goal of students having a campus experience while using the app. All 360 VR content within the app depicts real 
life campus situations enabling students to see an actual laboratory or class in session, sporting events in action, 
and club participation. Each institution also has outreach to students through either a chatbot or email and 
connections to campus social media. Lastly, the app directly links students to the university’s application and 
financial aid information website pages.  Figure 1 displays the home screen for the VR app. Content within the 
app is available for use on multiple technology options including a smartphone (with or without cardboard or 
other type of VR goggles), a desktop computer, and on tablet technologies. Distribution across multiple 
technologies is another key facet of college access information (University of Southern California, 2019). There is 
no charge for downloading or using the VR app, which is available for both iOS and Android devices. 
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2.0 Exploratory Descriptive Study of VR App in Field Sites 
 

2.1 Purpose  
 

In early Fall 2018, the VR app was distributed to 16,000 students across North Carolina attending rural low-
income high schools. Following the distribution of the VR app, researchers initiated a field-based study to 
examine its use by students. The purpose of this exploratory descriptive qualitative study was to initially assess 
the “usability” of the VR app for students making a college choice. Researchers broadly define usability as “ease 
of use” and “usefulness” (Bowman, Gabbard, & Hix, 2002). Evaluations of usability can take a number of 
different forms, including informal user studies (Bowman et al., 2002). By focusing on usability from the very 
beginning of the implementation process, it is possible to avoid user interface problems that potentially diminish 
the intended impact of the VR app as a college access learning tool. The exploratory descriptive study explored 
three research questions: 
 

(1) How do students use the VR app? 
2) Was the VR app easy to use and navigate? 
3) Did the students find the VR experience useful for gaining knowledge and making decisions for college? 

 

2.2 Sample 
 

Four rural high schools were purposively selected as research sites. The schools were located in different counties 
and were situated 40 miles from one of the state’s flagship universities. School contacts were asked to recruit 11th 
grade students who differed in gender, ethnic background, GPA, stage of college-decision process, and first-
generation student status. In two of the high schools selected, the students were using the VR app for the first 
time. For the remaining schools, the VR app had been distributed prior to the visit. In total, the user testing 
sessions involved 100 11th grade students across the four high schools. Due to the small sample in each school, 
gender and ethnicity data was not collected during the field research to protect student confidentiality. 
 

2.3 Research Methods 
 

The study included three modes of inquiry; (1) observing students using the app in an exploratory learning mode, 
(2) conducting open-ended group interviews, and (3) administering a survey to collect individual responses to the 
VR experience. For the observation session, researchers observed the students using the App for the first time. 
One researcher demonstrated use of the app and the app’s features while a second research took observational 
notes. Following a brief period to explore the VR app, students participated in a verbal feedback session with the 
researchers. Students were asked to report on the schools they visited, what they learned about the schools visited, 
what was ease or difficulty of navigating the app, and the potential usefulness of the app for making college-
enrollment decisions. Approximately 100 students had an opportunity to participate in feedback sessions, but not 
all students were able to provide verbal feedback in the time permitted. For this reason, students were directed to a 
brief survey embedded in the app. The survey included nine questions which took approximately five minutes to 
complete. The survey included eight multiple choice items and two open-ended items (see Figure 2). The third 
mode of inquiry included focus groups conducted in spring of 2019. Two high schools were selected for the Focus 
Group Study. Students at these high schools had previously participated in the feedback and observation sessions. 
GEARUP school contacts recruited 24 11th-grade students to participate in the focus groups (two groups per 
school). Focus group questions focused on usability and usefulness of the VR app technology. Focus group 
interviews were audiotaped and transcribed for data analyses. 
 

3.0 Results and Findings 
 

3.1 Postsecondary Aspirations and Preparation 
 

Three questions on the embedded survey focused on students’ aspirations and preparation for postsecondary 
education. One item asked students to indicate how far in school they wanted to go, if there were no barriers. 
Figure 3 shows students’ responses; only one choice was allowed. A majority of the students (52%) who 
completed this item indicated that they aspired to attain a postgraduate degree, and an additional 26% aspired to a 
master’s degree. The students had high educational aspirations while responses to a question about parental 
education levels indicated that only 46% of the students had parents (one of both) with a college degree to help 
them prepare for college. However, 42% of the students indicated that neither parent had completed college. 
 



Carol Cutler White & Judith Meece 
 

28 

A second item asked students to indicate if they planned to enroll in college as a part-time or full-time student 
after high school. A majority of the students (86%) who completed the survey indicated they planned to attend 
college on a full-time basis. A third item asked students to indicate the types of activities they had done to prepare 
for college. The students were asked to check all activities they had done thus far and to leave blank activities 
they have not yet done. 
 

Students reported searching the internet for college options or reading college guides (83%) as the most frequent 
activity, while 71% had attended a program or visited a college campus. Little more than half of the students 
(54%) had talked with a counselor about their options after high school. Taking a college class through dual 
enrollment, virtual high school, or other sources was the least frequent reported (38%) college preparation 
activity. 
 

3.2 Use of the VR App 
 

Across all three modes of inquiry, the data indicated that the use of the VR app varied across schools and across 
students. While students at some schools only used the VR app during the site visit of the research team, students 
at another school reported using the VR app 3-10 times. A majority of the students used the VR app at their 
schools; however, a few students reported using the VR app outside of school. Also, a few students reported 
sharing the app with friends or family members. In terms of campuses visited, verbal and survey responses ranged 
from large flagship and land-grant institutions to smaller Historically Black Colleges and Universities. Students 
reported that they selected campuses based on their interest in a particular program of study, a prior visit, or a 
family member who had attended the school. 
 

Survey responses were consistent with information obtained through feedback and focus group sessions. One item 
of the embedded student survey (Question 7) asked students to indicate their interest in attending the college(s) 
toured. Figure 4 shows students’ responses. A majority of the students who completed the survey responded that 
they were either very or somewhat interested in attending the college(s) toured. 
 

3.3 Usability of the VR App 
 

Observation and focus group sessions indicated that some students experienced problems with assembling the 
cardboard VR goggles, downloading the app on the school wireless internet, having enough memory to load the 
app, and attaching a larger phone to goggles. Despite some initial challenges, students reported they were able to 
navigate the app with little difficulty. 
 

Although students were able to find the campuses they wanted to tour, they experienced difficulty finding 
information about GPA admissions requirements, majors and programs, or financial aid. Some students bypassed 
the general introductory information and proceeded straight to the 360 VR campus tours without exploring the 
specific content within the campus content. Similarly, when asked, students were not aware of the chatbot feature, 
having focused on the 360 VR tour rather than exploring the entirety of available content. 
 

3.4 Usefulness of the VR App 
 

Feedback and focus group responses of students indicated they learned about the size of campuses, dormitory 
living, sports and clubs, campus buildings, and campus life. Additionally, they found UNC System universities 
that matched their specific interest in a major or program of study. Additionally, the app broadened their 
exploration of campuses. Several students commented that they did not know about campuses located near the 
coast or the mountains. The students also commented that the app provided a way to compare across campuses. 
Moreover, the students reported that the VR experience gave them a sense they were on the campus without 
visiting the campus in person. One student noted “I like this better than the tour I went on to UNC Greensboro. 
All we did was walk by buildings. I got to see inside buildings.” In one of the focus group sessions, a student 
stated, “Being able to see students up close made me feel I was there.” Similarly, another student shared “It gave 
me an overview of the colleges that I was somewhat interested in and then I got to see them without actually 
having to go there.” For the students who had visited a campus of interest, the app content refreshed their memory 
of why they wanted to apply to the university. For students who had not visited any campuses, the app content 
appeared to replace a campus visit for making a college decision. 
 

The embedded student survey contained an open-ended item to collect students’ thoughts on the usefulness of the 
app (Question 8). Student open-ended responses were similar to views shared in feedback and focus group 
sessions. Students most frequently stated (1) the ability to tour campuses, and (2) the ability to tour campuses 
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without driving there. Some students also stated the app provided a detailed experience. When asked what 
information was missing in the app, some students wanted to see community colleges as a college choice option, 
rather than just four-year institutions. A majority of students indicated no additional features were needed. 
 

3.5 Barriers to College Enrollment 
 

Given the challenges rural student face in obtaining a postsecondary education, feedback sessions, focus group 
interviews, and survey items focused on students’ concerns and perceived barriers to attending the colleges they 
toured through the app. Focus group interviews revealed personal concerns about GPA requirements and financial 
aid available. A few students commented on the size of the campus. Figure 5 shows students’ responses to a 
survey item designed to obtain information on students’ perceptions of barriers to college enrollment and 
attendance. As shown, the three major concerns of students were (1) ability to pay for college; (2) sufficient 
information about the college, and (3) likelihood of acceptance. Of interest, only 13% of the students who 
completed the survey indicated that the college was too far from their family or home. 
 

4.0 Discussion 
 

Findings from the field study revealed the promise of VR technology as a tool for increasing college access. 
Overall, the study concluded the app is user-friendly in terms of usability, but specific information such as 
admissions GPA and cost features can be more prominently displayed to ease the search process. In general, the 
students enjoyed the immersive 360 VR experience and found it useful for making a college choice. Although 
there were a few logistical challenges, such as goggle assembly problems and available phone memory to load the 
app, the students reported that the app was easy to navigate. Verbal and written feedback suggested areas for 
improvement, including more detailed instructions, changes in design to accommodate larger phones, more in-
depth information about colleges, and a more interactive format to allow students to ask questions and receive 
answers. Nevertheless, based on feedback and survey responses, students found the app easy to navigate and 
useable for previewing and touring college campuses. 
 

Overall, the students also found the VR experience to be useful. Although a majority of students had searched 
college campuses through websites, the VR app allowed students to tour and experience the campuses without the 
cost and time of travel. Through verbal and written feedback, the students appreciated they were able to tour a 
college campus without driving to it. Students indicated the video experience helped them to learn about the 
campus and experience what it would be like to be on the campus. A sense of belonging was also communicated, 
a key factor in college choice.  However, students’ responses concerning barriers indicated two areas of concern. 
Students indicated they needed more information about the colleges toured and the entry processes and they 
needed more information about how pay for college. 
 

5.0 Study Limitations 
 

This study was an exploratory descriptive research design limited in scope to testing the usefulness and usability 
of the VR app and therefore no causal or correlational claims are made. The study points to strong positive 
influences and benefits for college access programs to invest in VR technology, but future rigorous research is 
needed to empirically test the app’s influence on college decision making. Further, the app was limited to four-
year universities at the time of this study limiting the app’s usefulness for all students in the study in making a 
college decision. Finally, the embedded survey was not validated, but was used as a feedback tool. 
 

6.0 Implications 
 

Increasing rural youth participation in postsecondary education is important to close the rural attainment gap and 
to state economic development (Hussar et al., 2020). The VR app is a low cost means of providing college 
information directly to students in the palm of their hand. Expanding the app’s features could hold promise to 
motivating students to enroll in college. Rural youth stand to benefit from the app’s 360 immersive VR 
“transportation” feature thereby reducing geographic isolation from the college choice process. This 
transportation feature is especially salient for all students in the COVID-19 pandemic, as campuses are closed to 
both students and visitors. Another feature of the app is that it enables self-exploration for students making a 
college decision giving it utility as a tool for college access. Students can visit and revisit college campuses as 
many times as desired prior to making a college decision. 
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The 2019 Get Schooled report (Pullias Center for Higher Education & Get Schooled, 2019) made 
recommendations for using technology as a means to increase college access.  The VR app addresses many of the 
recommendations for using technology including; decentralization of resources, targeting low-income and rural 
students, open access to information without cost, connections to campus financial aid offices for transparency, 
interactive experience through the 360 VR experience, direct campus email and chatbot connections for two-way 
communication, social networking options, and equipping school counselors and college access staff with a tool 
for in-state advising of students. Additionally, the VR app reflects an innovative social policy solution through 
leveraging federal funds.  Across the nation, over a billion dollars annually is invested in the U.S. Department of 
Education TRIO and GEAR UP college access programs (U.S. Department of Education, n.d.).  Leveraging 
federal funds for this purpose demonstrates a strategic effort to increase access. The app can be replicated in other 
states to improve rural and low-income student participation in higher education.  More research is needed to 
understand the motivational influence of the technology on college student decisions, which features are most 
impactful, and how to embed the most important information for both student and family decision-making.  
Further, the U.S. Department of Education might consider studying the use of 360 VR technology as well as the 
costs and benefits of the technology for college access through set aside grant funding or a targeted Fund for the 
Improvement of Postsecondary Education, GEAR UP, or TRIO funding priority. 
 

Figure 1 
 

VR app Home page 
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Figure 2 
 

VR Embedded Survey Items 
 

1. Have you ever done any of the following activities to prepare for life after high school? 
 

a. Attended a career day or job fair 
b. Attended a program at, or taken a tour of a college campus 
c. Taken a college class through dual enrollment, virtual high school, or other sources 
d. Searched the Internet for college options or read college guides 
e. Talked with a counselor(s) (e.g., school, advising core, GEAR UP) about your options for life after high school 
f. Took a course to prepare for a college admission exam such as SAT or ACT 
 

1 = Yes 
2 = No 
 

2. As things stand now, do you plan attend college full-time or part-time the year after you graduate from 
high school? 

 

1 = Full-time 
2 = Part-time 
3 = I am not sure 
 

3. If there were no barriers, how far in school would you want to go? 
 

1 = Less than high school completion 
2 = Complete a high school diploma, GED or alternative high school credential 
3 = Complete a certificate or diploma from a school that provides occupational training 4 = Complete an 
Associate's degree 
5 = Complete a Bachelor's degree 6 = Complete a Master’s degree 
7 = Complete a Ph.D., M.D., law degree, or other high level professional degree 8 = I am not sure 
 

4.  Which of the following best describes your parents’ or guardians’ college education: 
 

1 = One parent (guardian) received a Bachelor’s degree 
2 = Both parents (guardians) received a Bachelor’s degree 3 = Neither parent (guardian) received a Bachelor’s 
degree 4 = I am not sure   

5.  What is your weighted high school GPA? 
 

1 = Less than 2.4 
2 = 2.5 – 3.4 
3 = 3.5 – 4.4 
4 = 4.5 – 6.0 
5 = I don’t know 
 

6.  Based on this VR campus tour, how interested are you in going to this college? 
 

1 = Not at all interested 
2 = Somewhat interested  
3 = Very interested 
4 = Not sure 

 

7. Which of the following would stand in the way of you attending this college? 
 

a. Not sure I have enough information about this college. 
b. Not sure I can successfully apply to this college. 
c. Not sure I would be accepted to this college. 
d. This college is too far away from my home and family. 
e. Not sure I would be able to make friends at this college. 
f. My high school courses did not prepare me well enough for this college. 
g. Not sure how I could pay to attend this college. 

 

1 = Yes 
2 = No 
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8. What was the most useful about the app? (open ended response) 
 

9. What was missing from the app? (open-ended response) 
 

Figure 3. Postsecondary Aspirations 
 

If there were NO barriers, how far in school would you want to go? 
 

 
 

Figure 4. Students’ Interest in Attending the College(s) Toured 
 

Based on the NC college(s) you have toured using the GEAR UP NC VR app, how interested are you in 
going to the college(s) toured? 
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Figure 5. Perceptions of Perceived Barriers to College Enrollment and Attendance 
 

Which of the following would stand in the way of the college(s) you toured with the GEAR UP NC 
Virtual Reality app? 
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