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Welcome everyone to our session and thank you for joining us today! The title of
our presentation for this session is Research- and Practice-Informed Insights for
Recognizing Rurality in Engineering Education. We hope you are here because
you already do some work in a rural space or that you are interested in learning a
bit more about how we can better incorporate rurality in various aspects of what
you do, whether that be connected to research, practice, or both.

Who are we?

Relevant Background
Considerations for Practice
Considerations for Policy

Considerations for Research

To give you an idea of what we’ll be talking about today, we’ll introduce ourselves
a little more formally and discuss why we are even talking about this, provide
some relevant background information including some recent findings from my
dissertation work, and then move on to talk about various considerations for
practice, policy, and research related to recognizing rurality.



Who are we?

* Applied research with students, teachers, schools and
industry in Southwest Virginia (Pl Grohs, GRA Schilling)

* Research focused on rurality and engineering education with
a specific focus on partnership and engagement

What is rural?

What are the issues?
Relevant

Background

Why should we care?

Recent Findings

Before we really get into anything, | think it’s important you know a bit more about
us and how we came to this work. When | was first starting my PhD at Virginia
Tech, | worked on one of Jake’s grants that was focused on an interorganizational
partnership between middle schools and industry in Southwest, Appalachian
Virginia. The goals of this project were around providing middle school students
with hands-on experiences with engineering in a way that was locally relevant —
meaning the activities they engaged in had some important context that students
could see in their daily lives and the connections with industry partners who
were in the classrooms with students demonstrated these connections further.
These efforts have continued as a part of Jake’s NSF CAREER grant and really
inspired my own research which seeks to connect rural education and
engineering education through a specific focus on partnership and engagement.
So we’re coming to this paper from a lens informed by research and practice, and
I’'m also a rural student, so I’'m excited | get to be here to talk to you all more
about this today.

We’ll move on to talking a bit more about relevant background information for
understanding rurality in engineering education. So we’ll talk a bit more about
what we even mean by rural, what some issues are, and why we should care
about it, followed by findings that are really framing the purpose of our
presentation today.




(HOLD FOR AUDIENCE ENGAGEMENT)

* Question 1: What most aligns with your current job/role?
* Research, outreach and engagement, practice, policy, teaching, other

* Question 2: What do you think of when you think of rural?

Engage audience to get them warmed up for what we will be discussing with the
two questions. A tool like Mentimeter or PollEverywhere will be used to set this
up to display responses as people answer.

What is rural?

Thank you for engaging with us on those questions. It helps to get a sense of
where everyone is coming from (add in more here based on audience
responses).
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What is rural?

~20% of students in
the U.S. attend a
rural school [

https/nces.ed.gov/programs/maped/LocaleLookup/

Many of the definitions used for rural in education contexts comes from the
National Center for Education Statistics (NCES). The NCES leverages locale
definitions which are informed by the U.S. Census Bureau to classify schools and
school districts. These definitions are generally defined by first identifying
urbanized areas by population and moving out by distance from those urbanized
areas. For example, in these maps, you can see different clusters, highlighted in
pink, which are urban locales. Moving out from there is a sort of yellow, which
represents suburban locales. They are harder to see but there are also towns on
this map, highlighted in blue, then green represents all of the rural areas as
defined by the NCES. About 20% of all students who attend a public schoolin
the U.S. attend a rural school.

We know that these definitions are not exactly perfect. For example, the NCES
definition is based on the actual location of a school and may not be
representative of the population the school serves. For example, a school can be
located in a town designation but serve a primarily rural student body. It is also
important to note that many of the definitions we use for rural are in relation to
urban, which is problematic when we are really trying to understand what it
means to be rural-— and these definitions are basically telling us that it’s not

urban.

In addition to these demographic or population-based rural indicators,
researchers often sometimes rely on political and economic definitions — such
as defining the industry in a region (agriculture, energy production) or cultural
and social definitions, which try to get at an understanding of rural life or rural
lifestyles. Often, there are assumptions that rural places are conservative and
represent some older way of life, that they are predominantly white, and often
that they are backwards. Many of these approaches end up lumping rural into
one homogenous category but it is important to recognize that as we talk about
rural, there is a need to understand that rural looks different everywhere.



What are the issues?

Decontextualization
of policies and
practicesl24]

Many scholars, activists and educators have identified that a significant problem
impacting rural communities and rural education in particular is that there has
been a separation between the place and community and education, which can
be referred to as decontextualization. This decontextualization of education has
led to many policies and practices being created and implemented without a
specific consideration for the communities being impacted. For example, many
policies and practices in education were created and adopted through a lens of
white suburbia, which does not really apply to the majority of students in the U.S.
education system. When this happens, policies don’t work for schools (e.g.
funding models for public education relying on student body size and rural
school populations) and practices may often demonstrate to students that their
culture, way of life, and experiences don’t apply in their education (e.g.
standardized testing questions making assumptions around every student
having some common experience like going on vacation).

This is particularly harmful for rural students, as they may often learn that staying
in their rural communities is impossible and undesirable. This, in my view, has
also carried over into our practices in engineering education where we have
come to place a high value on students having experiences with advanced STEM

through extracurriculars or courses that indicate that they are prepared for
engineering, without considering how students gain access to these
opportunities and how this access varies greatly by where students attend
school.



Why should we care?

Rural students are
underrepresented
in engineeringl®!

Recent Findings

All of this together has led to the fact that rural students are underrepresented in
higher education and engineering, specifically. In fact, students from urban and
suburban areas are more likely to enroll in any postsecondary education
compared to rural students. Additionally, rural students might also often be low-
income and first-generation students, which comes with an additional layer of
barriers to entry for postsecondary education such as not having access to
resources or knowledge from their closest peers or family members about how
to apply to college in the first place. Related specifically to engineering, rural
students often do not have an understanding of what it means to pursue
engineering or what engineering careers might look like, though many rural
students have a desire to attain better futures for themselves and participate in
careers that bring them job security and stability. Understanding how
space/spatiality plays a role in access to engineering will help us strengthen our
understanding of equity in engineering education and will engage a group of
students who otherwise go unnoticed in much of our education systems in the
u.s.

Given that framing, I’d like to present a bit on some research that | conducted as
part of my dissertation. . I'll introduce these two studies at a high level and then
talk about three main findings or implications from these studies.



Study context

Recent Findings 2
(e
Study One %32,:
Examining the possible influence of individual- and %&9 )
hool-level oh jstics on student ‘:ﬁ%ﬁﬁ:ﬁ
enroll in engii ing, engii ing . —
technology, and P i =

postsecondary pathways using descriptive
statistics and logistic multilevel modeling with a
state-level dataset

RQ1. How do enrollments in engineering* pathways
vary by geography?

RQ2. What individual- and community-level °. o P P
characteristics influence the likelihood of enrolling in EI 2= eo=

a community college or 4-year engineering* program?

Neoeat = 990,268
N yeartota= 290,478 and Na.year eng:=16,196
Noc tota=268,586 and Nec eng-=21,760

The first study I’d like to introduce to you focuses on enrollment in
postsecondary engineering, engineering technology, and computer science
programs in Virginia. For this study, | used data from the Virginia Longitudinal
Data System, which links different data sources for high school students in
Virginia related to courses taken in high school, GPA, test scores, and ultimately
postsecondary enrollment and related information. | used population-level data
in this study, so there were about 990,000 students from 2003-2017 included in
analysis, which is broken down further when you start to look at different
pathways into college and into engineering. For this study, | leveraged both
descriptive statistics and multilevel modeling to answer the two research
questions here. For all analysis, | looked at two different levels: the individual
level, which focuses just on individual students, and a community level, which |
created by grouping students based on the region and the NCES locale of where
they attended high school.
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Study context

Recent Findings

Study Two

Exploring the pathways of rural STEM
professionals to identify the supports and barriers
they faced, infl on their decision to stay
in/return to/leave, and possibilities they see in
their communities using case study approach
informed by interviews with rural STEM professionals
in SW VA (Regions 6 and 7)

RQ1. What are the supports and barriers that STEM
professionals from a rural region of Virginia experienced on
their career pathways?
RQ1.1 How do these supports and barriers shape their
career choice?
RQ2. What factors influenced STEM professionals from a
rural region of Virginia to stay in or return to their
communities to pursue careers?

For the second study I’ll be talking more about, | focused more on understanding
the pathways of rural STEM professionals to better understand the supports and
barriers they faced on their pathway, and how these things influenced their
pathway. Additionally, | wanted to understand more about the reality of being
able to stay in Southwest Virginia, so | aimed to focus specifically on
professionals who are from SW VA and who have stayed in SW VA, which is
referring roughly to regions 6 and 7 on the map. For this study, | leveraged a case
study methodology to understand the context of the region in terms of industry
and higher education, and how that context may have influenced the pathways of
the six participants in my study. 4 of the participants in my study have only ever
lived in Southwest Virginia, one of the participants left after college but
eventually came back, and one participant is from one rural community but
pursued college and employment in a different rural community. Additionally, the
participants represent different pathways, including direct to four year, transfer
from community college to four-year, community college, and one participant
actually started out in four-year but finished her degree at a community college.



Recent Findings

Study One
Examining the possible influence of
individual- and school-level characteristics
on student enrollment in engineering,
i hnology, and

dary p Vs using
descriptive statistics and logistic multilevel
modeling with a state-level dataset

gineering

Study Two

Exploring the pathways of rural STEM
professionals to identify the supports and
barriers they faced, influences on their
decision to stay in/return to/leave, and
possibilities they see in their communities
using case study approach informed by
interviews with rural STEM professionals in
Southwest Virginia

Recent Findings

Study One
Examining the possible influence of

dividual- and school-level ch
on student enrollment in engineering,

ing hnology, and P

P dary p ys using
descriptive statistics and logistic multilevel
modeling with a state-level dataset

Study Two

Exploring the pathways of rural STEM
professionals to identify the supports and
barriers they faced, influences on their
decision to stay in/return to/leave, and
possibilities they see in their communities
using case study approach informed by
interviews with rural STEM professionals in
Southwest Virginia

BN

Community college
pathways for rural
students

So given the context of these two studies, there are three main findings or The first finding is related to the importance of community college pathways for
implications related to both studies that Id like to talk more about. rural students.

13



Recent Findings

/\ﬁ Community college pathways for rural students[®-®]

There are a few different things I’d like to talk about.
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Recent Findings

* Community colleges are an important access point for all students but particularly rural
students

* Proximity, cost, ability to work while taking classes

+ Community college connections to local workforce

/\ﬁ Community college pathways for rural students[®-]

Related to the first finding, researchers in our field have identified the
importance of community college transfer pathways into engineering, and many
states, like Virginia, have agreements that make it easy for students to do so. We
also know that across the board, community colleges serve a broader range of
students. For rural students, these community college pathways are especially
important, regardless of whether or not they end up using a transfer pathway. For
many reasons, this makes sense - for example, community college is a more
affordable option for many students, they are often closer to a rural students’
community, especially compared to many four-year institutions, and the
curriculum offers a degree of flexibility to where a student can work and gain
experience while they are earning their degree.



Recent Findings

e

Ratio of Community College to 4-year for

Community college pathways for rural students[®-®]

Community colleges are an important access point for all students but particularly rural
students

Proximity, cost, ability to work while taking classes

Community college connections to local workforce

Region City Suburban Town Rural
1 0.87 073 - 0.80
2 134 116 077 0.99
3 - 114 0.92 111
a 1.78 1.33 124 157
5 1.09 1.36 1.46 163
6 2.54 2.89 3.46 3.37
7 2.83 378 5.59 8.61
8 - 1.25 1.16 1.35

* Higher portions of rural students attend CC compared to 4-year

And | saw this represented in my first study. This table shows the ratio of
students who first enrolled in community college for engineering compared to
the number of students who first enrolled in engineering at a four-year college.
While you can generally see that in general, it seems like more students enrollin
community college first, it is especially true for students from rural locales in
Virginia, and even more true for those students from Region 7.

17

Recent Findings

=

Community college pathways for rural students[®-]

Community colleges are an important access point for all students but particularly rural
students

Proximity, cost, ability to work while taking classes

Community college connections to local workforce

Ratio of ge to d-year for Engineeri Ava
Region City Suburban ___Town Rural

1 0.87 0.73 - 280 “But also, | think, just the, you know, the nature of the
2 134 116 0.77 gied classes where you know, it was definitely a lot smaller, and it
< - 114 092 L almost felt, you know, it almost felt like high school again...|
4 1.78 o fn 357 thought | felt like | could go to my professors if | had
: ;‘:i ;‘Z: ;‘:Z ;:g questions, and | could talk to my peers, you know, if | had
i 2:33 3:7!3 5:59 a:m questions and it just...| think the intimacy of community
8 = 1.25 1716 — college helped me a lot more than, you know, than, like a

bigger school, like Tech.”

* Higher portions of rural students attend CC compared to 4-year

Other reasons community colleges are crucial for rural students has a lot to do
with the environment. For example, in my dissertation study, Aya and a few
others noted that the environment and community at their community colleges
was incredibly supportive and felt familiar. They were able to connect more with
their classmates and they were able to get to know their professors, which they
attributed to their success. Another one of my participants greatly valued being
able to work at a local company to gain experience and to offset costs while
completing their associate’s degree and they are now actively supporting other
students from their community who are interested in similar pathways.



Recent Findings

Study One
Examining the possible influence of
individual- and school-level characteristics
on student enrollment in engineering,
engineering technology, and computer

i dary p Vs using
descriptive statistics and logistic multilevel
modeling with a state-level dataset

Study Two

Exploring the pathways of rural STEM
professionals to identify the supports and
barriers they faced, influences on their
decision to stay in/return to/leave, and
possibilities they see in their communities
using case study approach informed by
interviews with rural STEM professionals in
Southwest Virginia

Community college
pathways for rural
students

Supporting a rural STEM
ecosystem

The second finding is related to the need to support rural STEM ecosystems.
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Recent Findings

Supporting a rural STEM ecosystem['1-13]

Here, again, I’ll talk a little more about what | mean by ecosystem, some of the
existing research, and some of the findings from the two studies.
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Recent Findings

Supporting a rural STEM ecosystem!1-13]

* Importance of academic preparation for choosing engineering
+ College knowledge, advanced STEM courses and extracurriculars
+ Investing in infrastructure to connect rural students with information and resources
* Fostering relationships between institutions of higher education and communities
* Supporting rural STEM teachers with professional development opportunities and resources

Based on existing research, and something we have seen over and over again in
our partnerships with local schools and teachers, is the need for support for a
rural STEM ecosystem. When we use the word ecosystem here, we are talking
about the people, relationships, resources, and infrastructure to support STEM in
rural places. Many studies have identified that rural schools and teachers do not
have the same resources to teach STEM that schools in other places might
receive, which is a product of funding models, relationships with other
institutions that can provide resources, and the recruiting and retaining of STEM
teachers in rural areas. Because there is often a lack of this infrastructure in
place, it also means that students go without information and resources that can
help them pursue STEM as they go on in their education — for example, things that
help them gain “college knowledge” or information about what it means to apply
to college, get financial aid, and have some idea of what the experience of going
to college is like. It also means that often, they do not have access to the courses
and activities that are typically highly valued in engineering- for example, AP
courses and things like robotics or other extracurriculars.

Additionally, many rural schools may not even have a guidance counselor to help
students with this information, or if they do, there is often only one guidance

21

counselor to serve all of the students in that school. As such, students may
overly rely on an individual teacher or may only have access to information from
their parents—- all of which can present significant barriers. However, we also
know that institutions of higher education overlook rural students and schools,
and typically do not seek to build relationships with rural communities. As one of
my dissertation participants noted, he felt like he had to force his way in to
college, a college that was essentially in his backyard, rather than being invited
in, and he noted that many students from his community never even considered
that institution to be an option for them.

The point here is that we need to invest in relationships and infrastructure to
create an ecosystem to support rural communities and in particular those
students and teachers who are interested in STEM opportunities. We have some
experience with creating these opportunities in schools and building
relationships with teachers but we, meaning those of us at institutions of higher
education, have to be willing to invest our resources and efforts.
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Recent Findings

Supporting a rural STEM ecosystem!1-13]

* Importance of academic preparation for choosing engineering
+ College knowledge, advanced STEM courses and extracurriculars
+ Investing in infrastructure to connect rural students with information and resources
* Fostering relationships between institutions of higher education and communities
* Supporting rural STEM teachers with professional development opportunities and resources

Flndlngs from Study 1 related to the role of Advanced Math Courses:
. Students who have taken more than one advanced math course are less likely to enroll in CC first for
engineering compared to four-year engineering students
2. Students who have taken more than one advanced math course are more likely to enroll in four-year engineering
compared to other four-year students
3. Students who have taken any advanced math course are more likely to go into some postsecondary pathway
compared to those that don’t

And just to demonstrate the importance of this type of ecosystem, | want to talk
about some findings related to my first study at a very high level. The results from
multilevel modeling demonstrate the importance of students taking advanced
math courses in high school on different enrollment outcomes. First, results
indicate that students who take more than one advanced math course were less
likely to enroll in community college first for engineering compared to four-year
engineering students. Second, students who take more than one advanced math
course are more likely to enroll in four-year engineering programs compared to
other students in four-year programs. Finally, students taking any advanced math
course are more likely to enroll in some postsecondary pathway compared to
those students that don’t go in to any postsecondary pathway. These findings
indicate the role that having access to advanced STEM coursework plays for
engineering, and in some ways speaks to how we think about academic
preparation in recruitment and enrollment efforts in higher education generally
but engineering more specifically. For example, if we continue to focus on
recruiting students who are already on advanced STEM tracks, we are missing
opportunities to engage with students who may not have access to these
opportunities, and research suggests that schools that don’t have as many
resources, such as those in communities with lower SES indicators and those
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that have lower student enrollment, which is the case for many rural schools, are
not as likely to be able to offer these advanced STEM courses.
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Recent Findings

Supporting a rural STEM ecosystem!1-13]

* Importance of academic preparation for choosing engineering

+ College knowledge, advanced STEM courses and extracurriculars
+ Investing in infrastructure to connect rural students with information and resources
* Fostering relationships between institutions of higher education and communities
* Supporting rural STEM teachers with professional development opportunities and resources

Chuck

“So, I know that, like one of the things | noticed, especially

when | got to Virginia Tech was speaking with a lot of the

other students particularly a lot of them from Northern
Virginia. You know...their schools have, like a big swath of
classes that prepare them. And... it's not something you
see available in Southwest Virginia. | mean, that may have
changed by now, but at least at the time it wasn't that way.”

Jackson

“I would love to see a stronger effort by the universities
and programs, especially Virginia Tech, to recruit students
from the local area. Because, you know, I felt more like |
'was trying to force my way in than | was being invited in.
The most is that, you know, we're it's right in the backyard of
the college, you know, where | grew up. | know that there's
tons of super smart people there. And yeah, it feels like

nothing is being done to try and to seek out those people.”

This research is further reiterated by the experiences of the participants in my
second study. Here we can see Chuck saying he noticed there was a difference
in the classes his nonrural peers were able to take at their schools in Northern
Virginia, which are more suburban if you recall that map | showed you earlier,
compared to the classes he saw in his school in Southwest Virginia. He suggests
that his nonrural peers had access to classes prepared them more for being in
college or pursuing engineering. Additionally, a few of my participants said that
even though they were taking the hardest classes available to them, performing
well on standardized tests, and were at the top of their classes in high school, it
was a different story when they went to college. Jackson even said, in speaking
about recruiting efforts specifically, that he would like to see more done because
it felt like he was forcing his way in to college rather than he was being invited in.
And again, it’s not that there aren’t incredibly talented people from his
community, but there was so little being done to engage with the community and
help prepare students from these rural communities be in college.

The point here is that we need to invest in relationships and infrastructure to
create an ecosystem to support rural communities and in particular those
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students and teachers who are interested in STEM opportunities. We have some
experience with creating these opportunities in schools and building
relationships with teachers but we, meaning those of us at institutions of higher
education, have to be willing to invest our resources and efforts.
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Recent Findings

Study One
Examining the possible influence of
individual- and school-level characteristics
on student enrollment in engineering,
engineering technology, and computer

i dary p Vs using
descriptive statistics and logistic multilevel
modeling with a state-level dataset

Study Two

Exploring the pathways of rural STEM
professionals to identify the supports and
barriers they faced, influences on their
decision to stay in/return to/leave, and
possibilities they see in their communities
using case study approach informed by
interviews with rural STEM professionals in
Southwest Virginia

Community college
pathways for rural
students

Supporting a rural STEM
ecosystem

Sustaining rural
communities

Finally, the third finding is related to the need to sustaining rural communities.
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Recent Findings

Sustaining rural communities!57:14-1€]

Here, when | mean sustaining, | am referring to an intentional investment in
rurality which involves demonstrating relevant opportunities to rural students
that allow them to stay in their communities if they so desire and/or creating new
opportunities that encourage the thriving of rural places.
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Recent Findings

Sustaining rural communities[57:14-1¢]

* Rural students may often desire to stay connected to home while they pursue their careers
+ Connect students’ interests to possible career pathways
* Make local careers and industries more visible to students

Many studies have identified that rural students do often have a strong
connection to their communities. However, there is often conflicting messaging
around the desirability of rural places and the opportunities that exist there.
While it is certainly true that many rural places experience economic hardship, it
not true of every rural place. In fact, many rural economies are focused on
workforce development and supporting local talent, and are invested in making
sure that rurality can be sustained. As such, we believe there are a number of
ways to contribute to the sustaining of rural communities.

Many studies have shown the value of connecting students’ STEM interests to
actual, possible career pathways which in turn often makes local careers and
industries more visible to students. For example, in my own study and in previous
work we have done together, we have found that local industries want to support
local students. They are interested in mentoring opportunities and being in
classrooms, and even giving facility tours to students and teachers. Many local
industries have been invested in building local talent and recruiting rural
students into pathways that allow them to have job stability and security while
pursuing a career that is meaningful to their communities. In making these
connections and opportunities more visible, students might also be able to see
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themselves in these pathways after gaining some understanding of what it
means to work as an engineer, and they can do this while staying local, or maybe
even through relocating to another rural community.
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Recent Findings

Sustaining rural communities[57:14-1¢]

* Rural students may often desire to stay connected to home while they pursue their careers
+ Connect students’ interests to possible career pathways
* Make local careers and industries more visible to students

Ken

So my family's been here forever...my family's been here for [hundreds of]
years now... so...we have a pretty big family. Everybody stays home...So yeah,
that that played a pretty big role...I didn't really have any plans to move out of
the area, you know, I thought | [might] have to work out of the area, whether
that's an hour drive to (other cities or towns in the region), but never really had
any intentions to leave where | was from.”

And again, these things are supported by the findings of my dissertation, in
particular the second study. In this quote, we can see that Ken is talking about
staying. His family had been in the area for hundreds of years and everybody
stays home, so he really had no intention of leaving. He was willing to travel to
nearby areas which would have probably been an hour or so away, but he knew
he wanted to stay, and fortunately he was able to. This was true for many of my
participants, most of the ones who left at some point knew they wanted to return
eventually because of their community connections and/or because they
preferred living in a rural area compared to other places. And now, participants
like Ken, are super active in the community — whether that be working with
students at the community college or coaching and mentoring different students
and student groups — and they’d like to also see more of this and demonstrate
that you can pursue careers like engineering and be able to stay and give back
while making a good living.
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Recent Findings

Sustaining rural communities!57:14-1€]

* Rural students may often desire to stay connected to home while they pursue their careers
« Connect students’ interests to possible career pathways
* Make local careers and industries more visible to students

Chuck Ken

“I like putting things together, taking ‘em apart...figuring out
how they work. So being able to reverse engineer something
was... pretty neat, and I've messed with power tools and...
farm equipment and things like that all my life. So | was...
already decent at that. So now | kind of get paid to play
around and... figure out how to make things work.”

“l mean, really, it was just, you know, to, to get a good
‘opportunity to, to make a decent living, you know. | mean
particularly for the area for Southwest Virginia, there's,
there's not a whole lot of opportunities for, for good paying
careers.”

In addition to the idea of staying, it’s important to think about how to leverage
different career goals and desires and personal interests when we talk about
sustaining rural communities. Here, Chuck is saying he wanted to pursue
engineering as an opportunity to make a good living because there wasn’t an
abundance of those pathways in SW VA. Additionally, Ken talks about his
interests growing up in taking things apart and putting them back together, which
were influenced by using different power tools and equipment while working on
the farm. Now, he said he gets to do those things and make money while doing it.
These desires, experiences, and interests are relatively common for many rural
students and these different assets — including the engineering knowledge and
experiences — can be leveraged to show rural students that this is something they
cando.

When we think about where we are pushing students to go, we often think of the
flashy jobs and careers at big tech industries, for example seems to be a
common one. However, in doing so, we ignore the importance of local economic
development, whether that be local to the student’s home community or even
thinking about careers in the area immediately around an institution. With this
finding, we are encouraged to reframe how we think about both student success
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and satisfaction and contributing to and participating in local opportunities and
rural thriving.
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Recent Findings

Community college Supporting a rural Sustaining rural
pathways for rural STEM ecosystem communities
students

These findings, taken together, can help us think about various considerations
for practice, policy and research, which we’ll now get into.
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What can we do in our
practice (teaching,
outreach, engagement)
to engage more
intentionally with
rurality?

First, | want to talk about considerations for practice, more specifically thinking
about the question: what can we do in our practice to engage more intentionally
with rurality? With this question, | am framing this around things like teaching,
outreach, and engagement, though practice may mean a variety of things to
people in this room.

Considerations for Practice

« Utilize community networks

This first point is related to utilizing community networks to engage and connect
as a way to build relationships and share resources. While often times we might
think about only think spreading information around schools or leveraging
certain community members, we already know that rural school guidance
counselors are typically stretched pretty thin and that relying on individuals often
means that that individual becomes the sole source of information for students
or that sometimes those individuals might even be unintentionally gatekeeping
information by only getting it to the students who might be obviously interested
in STEM. To overcome this, we have a few ideas to consider:
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Considerations for Practice

 Utilize community networks
* 4-H
* Churches
* Festivals/County fairs
* School events - sports, parent nights, community gatherings

1) Connect with those networks that are already very active in many rural
communities, for example, 4-H is often a huge network in rural communities,
and if you’re at a land grant, you should be able to find folks who you can
connect with pretty easily. 4-H often runs youth programming but is also
often connected to the adults related to students (via farmers, other groups,
for example) and can be a great way to build relationships.

2) Ithinkit’s also important for us to consider how to reach and engage with
rural communities outside of the things we might normally think of. For
example, churches may often be big community centers in rural places but
also community festivals and county fairs may be good places to engage. |
would also encourage thinking about how we can show up at school events,
like football games, to engage more intentionally with rural students and
community members. Really engaging with communities in the places where
community happens is important — and sometimes that means we might also
be volunteering at events to build those relationships (think setting up chairs,
cleaning up, moving boxes).

32

Considerations for Practice

* Reveal hidden curriculum

Moving on to think about college knowledge, many scholars have discussed the
role that “hidden curriculum” plays in the culture of engineering and how
important it is to do our best to overcome this culture to make it more
accessible.
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Considerations for Practice

* Reveal hidden curriculum
* What are the unspoken rules students should know?
* What resources do students need to be accessing? What does it look like
to access those resources?

For example, asking ourselves questions like “what are some unspoken rules
that students should know?” or even thinking about important resources for
students and what it looks like to access those resources. For those of us who
work with students, this might be things related to going to office hours,
including how to interact with professors and TAs when you go and how to ask
questions and what to expect; or even thinking about how to help students form
study groups. A few participants in my study said that they never knew how to
talk to their professors or TAs and felt like they caught on late to different
resources that could help them get their questions answered or learn how to
study in this new environment. Furthermore, if you work in recruiting or you
engage students regularly, how can you think about sharing this information with
them - how do you think about supporting their guidance counselors or teachers
in sharing this information? How do you get this information into rural
communities more broadly?
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Considerations for Practice

* Recognize and value various experiences

Finally, one last point to consider, is understanding that not every student is
starting from the same point. Students in our classrooms likely come from all
over and have various experiences and knowledge they bring with them into
engineering. So what does this look like?
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Considerations for Practice

* Recognize and value various experiences
* Assume that no student has experience with advanced STEM concepts
* Understand that expertise looks different based on contexts
* Embrace community and community capitals

First, | would start off with the base assumption, especially in the context of
something like a first-year engineering course, that no student has experience
with a more advanced STEM concept (e.g. coding, robotics). Assume that you
need to start off with the basics and work from there, and understand that some
things that might be obvious to you are not going to be obvious to students who
are hearing about a “for” loop or 3D printing for the first time. Next, recognize that
expertise looks different based on context. For example, and this is particularly
true for many rural students, a student might have a ton of experience working on
farm equipment or a ton of experience with helping plant new fields or harvest,
which may be very different from a student who has a lot of experience with
something else. Encourage students to use this expertise they have in the
context of your interactions with them. In class, encourage them to think about
how it might connect to the concepts you are covering. In doing this, you might
be demonstrating to that student and other students that their experiences do
matter, and that whatever expertise they have from their prior experiences is
relevant in engineering, which might also help them build understanding of
course concepts.
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What policy
considerations could
be made to rural
support students and
higher education
institutions that serve
rural communities and
support rural
students?

Considerations
for Policy

Moving on, | want to talk about considerations for policy, more specifically
thinking about the question: what policy considerations could be made to rural
students and support higher education institutions that serve rural communities
and support rural students? As we think about policy considerations, it’s
important to recognize that policy contexts can also be challenging and are
sometimes directly out of our scope. However, asking questions and considering
how things might be different can be particularly useful as we work towards a
different future.
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Considerations for Policy

» Strengthening college-going cultures

First, and again related to findings from my study and from other studies, is
thinking about how we can strengthen and support college-going cultures across
all communities, but in particular rural communities.
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Considerations for Policy

* Strengthening college-going cultures
« Transfer pathways[17-19
* Enrollment and admissions
* Holistic approaches and support
« Different policies/futures

As we talked about previously, we know that transfer pathways from community
colleges to four-year institutions can be particularly valuable for engineering, and
we know that rural students often interact with a community college at some
point on their educational pathways. States like Virginia have done a lot of work
to make sure these transfer pathways work for students, meaning that they have
agreements that guarantee students can get a spot of a four-year institution if
they achieve certain requirements at their community college. Additionally, there
has also been a lot of work done to ensure that, as students transfer, so will their
courses. Though this is not perfect and students still experience credit loss,
ensuring that as many classes as possible will transfer can help with time-to-
degree and prevent students from incurring unnecessary costs. However,
students may also not even know about transfer so making these pathways
known to students can be crucial as it makes college-going more accessible.

Additionally, as we think about enrollment and admissions criteria and policies, |
encourage us to think about two things. First, in the context of engineering,
understanding more of what it means to successful as a student in the context of
their own communities and how we can support students from all places as they
transition to college as soon as they accept their offers. | know many institutions
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have moved to holistic admissions but considering what can be done to support
students from the start is important, especially knowing that not all students will
know what to plug into or how to access support resources. Second, imagining
admissions policies that might open up an institution to students in different
ways. For example, what happens if an institution guarantees a spot for all
students who are in the top of their class at each school in the state? This might
make different options more accessible for students who might not have
considered it before.
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Considerations for Policy

* Secure support for Rural Serving Institutions[?°]

The second point is related to securing support for rural serving institutions. The
language of rural serving is related to how we use servingness in the context of
Hispanic Serving Institutions, for example, and is a metric that has been
developed by some scholars in higher education. These scholars have identified
about 1,100 RSls that serve 5 million students and these institutions include a
range of institution types (HBCUs, Tribal colleges, land grants, community
colleges). RSls serve a wide range of students in rural areas of the US that
otherwise do not have access to higher education. Understanding the role these
institutions play in rural student support helps us also understand how to
support economic outcomes, access to resources related to education and
public health, and how to support cultural hubs in rural areas.

40



Considerations for Policy

* Strengthening college-going cultures
* Secure support for Rural Serving Institutions(2°]

RSIDATATOOL i)

https://www.regionalcolleges.org/project/ruralserving

These scholars have identified about 1,100 RSlIs that serve 5 million students
and these institutions include a range of institution types (HBCUs, Tribal
colleges, land grants, community colleges). RSIs serve a wide range of students
in rural areas of the US that otherwise do not have access to higher education.
Understanding the role these institutions play in rural student support helps us
also understand how to support economic outcomes, access to resources
related to education and public health, and how to support cultural hubs in rural
areas.

Here, | have just included a screenshot of the tool that the researchers
developed for identifying RSls and | encourage you to use this to think about how
your institution fits in this conversation — what does it mean to be rural serving?
How do we support rural students and communities? How do we think about and
create policy to support rural students and communities at rural serving
institutions?
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How can we
acknowledge rurality in
research and deepen
our understanding of
equity and access?

Finally, | want to talk about considerations for research, thinking about the
question: how can we acknowledge rurality in research and deepen our
understanding of equity and access?
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Considerations for Research

» Consider the systemic factors that influence educational
pathways
* Engage with the history of education in the area or the history of the place
* Look at economics, politics, norms, culture

First, regardless of any area of research or any specific population, | think it is
crucial for us to consider the systemic factors that influence educational
pathways. Aligned with on-going conversations about assets-based approaches
to engineering education research, recognizing that students are navigating
systems is imperative. In our research, this might look like understanding more
about the history of education in the areas students are from as well as
economic factors that play a role in the region. For example, in our work in
[blinded region], it’s been so informative to understand how the coal industry has
shaped the economics and politics of the region, and as such, how that has
impacted various social factors including the culture of the region and
education.
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Considerations for Research

« Definitions of rurality
* Acknowledge bounds of certain definitions

* Ask participants to describe their communities and what makes them
rurall21.22]

Next, as | previously mentioned, there are many different definitions of rural and
all have their pros and cons. If we are to continue to study rurality, it is important
we work toward a better understanding of rural definitions and that we are clear
in how we are defining rural. This means that we should recognize what these
definitions allow us to understand and what these definitions might obscure. As
we work toward understanding rural, | would encourage having your participants
define it. Ask them to describe their community to you and how they identify it.
What, to them, makes it rural? What does rural mean to them? Put the power of
defining rural back in the hands of your participants.
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Considerations for Research

* Incorporating spatial justice into our understanding of equity

“Justice...has a consequential “..the power dynamics governing a
geography, a spatial expression that phenomenon [that] should be
is more than just background unpacked with regard to how they
reflection or set of physical attributes may or may not differ with regard
to be descriptively mapped.” - Soja, to rural space.” - Biddle et al., p. 10[22]
p.1123]

Finally, we can further strengthen our understanding of equity in engineering
education through incorporating a lens of spatial justice. We might already have
some understanding of spatial injustice when we think about things like redlining
policies and housing that were a part of urban renewal projects throughout the
20t century. | tend to leverage these definition of spatial justice used by Soja, an
urban planner, and a group of rural scholars. Spatial justice is a layer that can be
added to our current frames of justice and equity to understand how these things
might be spatial or vary across space.

Using this definition in engineering education allows us to understand that there
is a spatial aspect to the education system with which we are often embedding
ourselves in through outreach and engagement, and often results in the students
who come to us in higher education. This is important for us to understand as we
continue to research issues related to equity: where is most of our research
conducted? Who are the students and what kind of schools did they go to/where
are those schools? Who are we partnering with for research? — which might be
particularly relevant for those of us who are interested in pre-college spaces. Are
we consistently partnering with schools that have sufficient resources and
infrastructure? How do we establish relationships with schools further away
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from campus?

45



So with that, | would like to conclude. We’ve presented a lot here but | want you
to leave with a few main points/questions to consider in your own context moving
forward, which | hope help you consider how rurality shows up in your work.
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1. Howdo lunderstand place?
What is my relationship to
my place with respect to my
current role?

First, thinking about this question and really trying to understand our own
relationships to place. Maybe you’re from a rural area and you understood a lot
of what we mentioned in this presentation. Maybe you’ve never lived in a rural
area before but now you do and you relate. Maybe you live in a city that’s more
urban and metropolitan — what is your understanding of the place around you?
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1. Howdo lunderstand place?
What is my relationship to
my place with respect to my
current role?

2. Howiswhatldo (research,
teaching, policy,
outreach/engagement)
impacted by place?

How do | understand place?
What is my relationship to
my place with respect to my
current role?

How is what | do (research,
teaching, policy,
outreach/engagement)
impacted by place?

How can | expand my own
thinking about equity
through incorporating a
spatial lens?

Next, how is what you do currently impacted by place? Maybe you engage with Finally, | encourage all of us to think about how we can expand our thinking about
communities in some way and that is significantly impacted by place, for equity to incorporate a spatial lens —which is relevant for all of us regardless of if
example, thinking about the distance between places or and how that impacts we are thinking about rurality or cities or anything in between.

the communities you are able to engage with. Maybe you are involved in research
in some way - you could ask yourself how your work is impacted this — whether
that be with respect to participants, access to resources and how those
resources are acquired, or even how you’re able to conduct your research. Or,
maybe you teach courses and you could think about where your students are
from — are they from nearby? Do most of them travel from other places? What
kind of communities do your students come from and how does that impact how
you approach teaching and sharing resources?
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