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The Engineering Education Experiences of 
Students Serving in the Reserves or National Guard 

 
Abstract 
 
Much of the research on military-connected students focuses on former members of the military 
(i.e., “student veterans”), or those individuals who served in the military (i.e., were a part of the 
“active component” or AC), then exited the military and moved on to pursue their college 
degrees. These students’ educational experiences are often conflated with the experiences of 
those students who serve in the military while attending college (i.e., those students who are 
serving in the National Guard or in the Reserves, or the “Reserve Corps”). This results in an 
inadequate understanding of the experiences of Reserve Corps (RC) students in engineering 
education. 
 
In this paper, we focus on students who are actively serving in the RC, either in the Reserves or 
National Guard, while pursuing their engineering degrees (i.e., Reserve and National Guard 
Engineering (RANGE) students). These RANGE students have unique challenges during their 
education, such as the need to attend regular training and being prepared to be called to active 
duty at any time. We examine RANGE students’ motivations for joining the military and 
engineering and the extent to which these students experience benefits as a result of their 
simultaneous military service and educational pursuits.  
 
Our analysis reveals that RANGE students joined the military primarily to receive financial 
assistance although the timing of this realization and reasoning varied. In terms of benefits of 
their service, the RANGE students were able to make direct, real-time connections between their 
engineering studies and their military service. The results of our study will be of interest to 
engineering educators interested in broadening participation in engineering, supporting the 
students who are in engineering programs, and recognizing the assets that they bring. 
 
Key Words: student veterans, Reserve Corps, National Guard, engineering education 
 
Introduction 
 
Students who have served, or who are currently serving, in the military are an increasing 
presence on college campuses across the United States. The Post 9/11 GI Bill has provided $73 
million in higher education benefits to student veterans and other military-connected students 
[1]. Slightly more than 1 million military personnel had taken advantage of these educational 
benefits in 2016, a 151% increase since 2000 [2]. In 2018, 708,069 beneficiaries received Post 
9/11 GI Bill benefits, equivalent to more than $10.8 million [3]. Research suggests these 
investments have resulted in positive outcomes. For example, Cate and colleagues [4] found that 
nearly 54 percent of student veterans who initiated their college studies in Fall 2009 graduated 
within six years, a slightly higher rate than for students overall. 
 
Much of the research on military-connected students focuses on former members of the military 
(i.e., “student veterans”), or those individuals who served in the military (i.e., were a part of the 
“active component” or AC), then exited the military and moved on to pursue their college 



degrees. These students’ educational experiences are often conflated with the experiences of 
those students who serve in the military while attending college (i.e., those students who are 
serving in the National Guard (NG) or in the Reserves, or the “Reserve Corps”). This results in 
an inadequate understanding of the experiences of Reserve Corps (RC) students in engineering 
education. 
 
In this work, we focus on students who are actively serving in the RC, either in the Reserves or 
National Guard, while pursuing their engineering degrees (i.e., Reserve and National Guard 
Engineering (RANGE) students). As of July 2018, the reported number of personnel in the 
Ready Reserve, the primary manpower pool of the RC, was approximately 1.03 million [5]. Over 
time, the role of the RC has shifted from a “strategic” reserve, during which soldiers are in 
“stand-by” mode, waiting to be called up for larger-scale operations, to an “operational” reserve 
which involves a greater frequency of mobilizations to meet ongoing military readiness needs 
[6].  
 
This change in the character of military service for individuals serving in the RC could have 
implications for their educational pursuits. For example, when they return from deployments, 
they still remain active and must fulfill their ongoing training obligations, which may involve 
drill weekends once a month or more extensive training on an annual basis [7]. At a minimum, 
National Guard and Reservists serve one weekend per month and two weeks a year. They must 
also be prepared to be called to active duty at any time and often with short notice.  
 
In this study, we examine RANGE students’ motivations for joining the military and engineering 
and the extent to which these students experience benefits as a result of their simultaneous 
military service and educational pursuits. Drawing on in-depth interviews of 15 RANGE 
students, we investigate the following questions: 

(1) Why did RANGE students choose to join the military? 
(2) Why did RANGE students choose to major in engineering? 
(3) What are some opportunities and benefits to RANGE students of serving in the military 

while majoring in engineering? 
 

Our work aims to highlight how RANGE students, in particular, enhance engineering education. 
The results of our study will be of interest to engineering educators interested in broadening 
participation in engineering, supporting the students who are in engineering programs, and 
recognizing the assets that they bring.  
 
Background 
 
There is very little research on the differences between the educational experiences of student 
veterans who are no longer in the military and those serving in the RC [8]. An extensive 
literature review revealed very few studies specifically on RANGE students, with the exception 
of Molina and Morse’s [9] study which reports on the rates at which these students pursue 
engineering. Our study is among the first, that we were able to locate, that provides qualitative 
information about their actual experiences in engineering education. We hope to broaden 
understanding of the experiences of military-affiliated individuals who are serving in the RC. 
 



This gap in the literature is concerning given evidence that military-related students are well-
suited for engineering education and the engineering profession [10]. Student veterans often 
possess unique characteristics and experiences relevant to studies in engineering education, 
including their leadership experiences [11], [12] [13], maturity [14], practical knowledge [11], 
[15] [16], and experiences with team-based projects [12], [13], [17] that enrich class experiences.  
 
The Reserves and National Guard 
 
The RC of the U.S. military comprises seven individual reserve components of the Armed 
Forces: the Army National Guard of the United States, the Army Reserve, the Navy Reserve, the 
Marine Corps Reserve, the Air National Guard of the United States, the Air Force Reserve, and 
the Coast Guard Reserve [5]. There are some differences between the Reserves and the National 
Guard. While members of the Air National Guard and Army National Guard serve both their 
state and federal governments, Reservists are activated to support the federal military only; that 
is, they are not activated for state emergencies [18]. According to Zelcer [8]: 
 

“It is generally the National Guard's responsibility to handle such domestic issues as 
problems caused by natural disasters or extreme civil disturbances within US borders, 
while the primary responsibility of the Reserve is to be ready to deploy abroad in times of 
military contingency” (p. 334). 

 
National Guard members have comprised a significant portion of troops deployed overseas and 
within the USA, with estimates as high as 40% of the overall troops.  
 
Such an operational reserve provides logistic transport, medical support and assistance for civil 
affairs, such as national emergencies, homeland security and disaster response. Booker and 
Phillips [6] also note that the RC has high level skills and is trained for specific job duties that 
support the all-volunteer Active Component’s (AC’s) more direct combat mission.  
 
Education Benefits for Students Serving in the Reserves or National Guard 
 
For many young people, military service is an important gateway to higher education and a 
pathway to a secure future in the labor market. Indeed, the recruitment campaigns that focus on 
educational benefits seem to be effective as many recruits cite these benefits as the primary 
reason for enlisting [19]. Reservists and National Guard (RANG) students are eligible for a 
variety of federally funded educational benefits, including those available to all veterans (e.g., 
the Post 9/11 GI Bill and the Montgomery GI Bill Active Duty programs), as well as specialized 
programs for Reservists (e.g., Montgomery GI Bill-Selected Reserve Program and the Reserve 
Educational Assistance Program). Students also have the opportunity to become a part of the 
Simultaneous Membership Program (SMP) through which they are part of the National Guard or 
Reserves and their university’s Reserve Officers’ Training Corps (ROTC) program. As full-time 
students, the SMP enables them to use the GI Bill after a year of service. Many states also 
provide tuition assistance or reimbursements for students serving in the National Guard, subject 
to rules that vary by state. For example, Utah offers an additional $1000 in assistance for STEM 
and Cyber majors [20]. 
 



The benefits offered to RANG students vary depending on the branch, but generally students 
receive both tuition assistance and a monthly payment. For example, Army NG students are 
required to attend training one weekend a month, and after completing boot camp and job 
training, they are provided with a signing bonus and another sum of money provided in two 
disbursements over the next four years. The Navy Reserves and the Marine Corps Reserves do 
not have a tuition assistance program, although such students may be able to receive assistance 
under the Federal Tuition Assistance program of their respective branches. 
 
It may be difficult for these military-connected students to meet the active duty and length of 
service requirements (180 days) for receiving federal Veterans’ Administration (VA) educational 
benefits. For example, some RC students may not be called to federal active duty (e.g., recent 
wars in Iraq and Afghanistan) while in college, and thus would not be able to receive VA 
educational benefits, even if that was the primary reason for joining in the first place. And, there 
are differences between Reservists and National Guards, despite similarities in their patterns of 
episodic military service. For example, just over two-thirds (68%) of Reservists receive VA 
educational benefits, as compared to less than half (46%) of National Guard students [9, p. vii].  
 
Military-Connected Personnel in Engineering Education 
 
The National Science Foundation (NSF) has identified the post-9/11 veteran population as a 
“diverse and qualified pool of future talent for the nation’s engineering and science employers” 
and has spearheaded a movement to spread awareness and to assist academic institutions in 
developing “programs that will usher post-9/11 veterans into technical fields and shape them into 
workforce-ready engineers and scientists” [21]. The National Science Foundation continues to 
recognize the importance of the military pipeline for diversifying the STEM pathway [22], and 
the Student Veterans of America supports military-connected personnel pursuing their college 
degrees. In early 2019, the U.S. House passed H.R.425, the “Supporting Veterans in STEM 
Careers Act”, to encourage veterans to consider STEM careers [23]. This bill charges the NSF to 
encourage veterans to pursue STEM careers. 
 
A large number of military veterans are interested in pursuing STEM degrees. For example, for 
students using their Post 9/11 GI Bill between August 2009 and December 2013, slightly more 
than 18,000 earned engineering or engineering-related degrees [4]. Veterans represent a larger 
proportion of students in STEM occupations (8%) as compared to non-veterans (6%) and 
veterans are nearly 1.5 times more likely to be in a STEM occupation compared to non-veterans 
[24]. Engineering was the second most popular STEM occupation cluster (38%) for veterans 
behind only information technology and computer science (43%) [24, p. 5].  
 
We contend that RANG students are an important military-related source of “next generation” 
engineers that would bring similar advantages and strengths to STEM in general, and 
engineering in particular. However, these students do not pursue STEM degrees at the same rate 
as student veterans. According to Molina and Morse’s [9] study, nine percent of National Guard 
members enrolled in a STEM discipline, as compared to 20 percent of veteran undergraduates 
who enrolled in a STEM field. Thus, there is untapped potential in recruiting RANG students 
into the engineering fields. We posit that these students who are serving in the military while 
pursuing their college degrees may have different experiences from student veterans who have 



left the military entirely and are now earning their undergraduate degree. Thus, it is important to 
study RANGE students experiences separated from student veterans. 
 
Methods 
 
The results reported here are based on in-depth analysis of interviews with 15 students who were 
actively serving in the Reserves or National Guard while earning their undergraduate engineering 
degree (RANGE); several of the RANGE students were also serving in ROTC through the 
Simultaneous Membership Program (SMP). We explicitly excluded student veterans (i.e., those 
who had who served in the active-duty military, but were no longer serving or who joined the 
Reserves in order to complete their commitment or continue to serve in a reduced role), so we 
could better understand the RANGE students’ educational experiences. Participants were 
interviewed in Fall 2016 and Spring 2017 as part of a larger study, which included 60 total 
interviews. The Institutional Review Board at each institution approved our study. Each 
interviewee received a $50 incentive for participating in the interview. More details of the 
overall study are available in [25], [26] [27]. 
 
Interview Methods and Data Analysis 
  
All interviews were transcribed and verified. The research team initiated the analysis by writing 
an episode profile for each interview, summarizing the key points. The first and second author 
then engaged in a subsequent three-step coding process consisted of open coding (identifying 
key themes related to our research questions), axial coding (categorizing the initial themes into 
the broader themes as they related to the experiences of the RANGEs), and selective coding 
(connecting these latter categories with one another and identifying subcategories within each) 
[28]. The first and second author then met several times to compare their coding scheme and 
discuss points of agreement and disagreement, to ensure reliability. 
 
Description of Sample 
 
Our sample included 15 RANGEs enrolled in an undergraduate engineering program. 
Demographic characteristics of participants are shown in Table 1. A variety of engineering 
majors was represented in the sample, with mechanical engineering as the most popular. Ten 
participants were serving in the National Guard and five were serving in the Reserves. Three 
students were enrolled in the SMP so that they were also in the ROTC program. The 
participants’ ages ranged from 18 to 34 years old and their length of service ranged from five or 
fewer years to 11-15 years of service.  
 
 
 
 
 
 
 
 
 



Table 2. Demographic Characteristics of Participants  
 

Demographic Characteristic (n=15) n 

Engineering 
Major 

Mechanical 4 
Industrial Engineering 2 
Aerospace, Agriculture, Chemical, Computer, 
Construction, Electrical, Electrical/Computer 
(double-major), First-Year, Material Science 

1 each 

Year in 
program 

First Year 1 
Second Year 4 
Third Year 4 
Fourth Year 6 

Military 
Branch 

Air Force National Guard 3 
Army National Guard 7 
Air Force Reserves 4 
Army Reserves 1 

Years of 
Completed 
Service 

1-5 years 13 
6-10 years 1 
11-15 years 1 

Sex Male 14 
Female 1 

Race 

White 11 
Asian 2 
Black 2 
Hispanic/Latino 2 

 
To facilitate our reporting of the results, we edited interview quotes for clarity, to remove 
digressions and fillers, and to eliminate any identifying information. To ensure anonymity, we 
have assigned a pseudonym and a participant identification code to each participant that includes 
branch of service (A=Army; AF=Air Force), whether they were serving in the Reserves (R) or 
National Guard (N), and engineering major (AE=Aerospace; AG=Agricultural; CH=Chemical; 
CP=Computer; CN=Construction; EC=Electrical and Computer; EE=Electrical; FY=First-Year; 
IE=Industrial; ME=Mechanical; and MS=Material Science). For example, a respondent serving 
in the Air Force Reserve and majoring in Electrical Engineering would be denoted as AFR-EE. 
To preserve the confidentiality of the female participant, only masculine names and pronouns are 
used. 
 
Results 
 
We summarize below the findings related to our three research questions: 1) Why did 
participants join the military; 2) Why did they choose to major in engineering; and 3) what are 
the opportunities and benefits of serving and studying engineering simultaneously with service in 
the RC. 
 
 
 
 



Research Question # 1: Why did the participants choose to join the military? 
 
The participants described several reasons for joining the military, but the predominant reason 
was to receive financial assistance, a primary reason for 11 of the 15 participants. The timing of 
this realization and reasoning varied. Some RANGE students joined the military prior to college, 
knowing they needed the financial assistance. Jonathan, a mechanical engineering major, said the 
Air Force NG was a more “fiscal” way to pay for schooling and Donovan (AFN-IE) wanted to 
avoid going into debt. Reece, a junior pursuing Electrical and Computer Engineering, joined the 
Air Force Reserves specifically to receive financial aid. At the time of the interview, he was 
paying for college through a mix of deferral tuition assistance, state tuition assistance related to 
the military, and the GI Bill.  
 
Others joined the RC after attending school for a semester or two, and then had to face the reality 
that college was more expensive than anticipated. For example, Chase, (AFR-ME) said the 
military was not part of “his plan” until he began his college studies and realized he could not 
afford college; just prior to his sophomore year, the financial burden “became real” for Chase. 
Albert, a mechanical engineering major serving in the Army National Guard, said he was 
initially motivated to join the military through the encouragement of a classmate who was in the 
ROTC. He ultimately joined the NG to help his parents who were also financing the college 
education of two of his siblings: 
 

Another reason I wanted to join the Guard is because I’ve got four younger sisters and 
three of us are in college now, and so I didn’t want my parents to have to pay for my 
school anymore. So, I wanted to do something that would help with college, too. 

 
Similarly, Cooper (AN-CN) wanted to try “a regular life” as a traditional college student, but 
then struggled with paying for school and decided to join the Army National Guard. Houston 
(AN-CH) said that his parents financed his first year of school, but he then had to assume his 
educational finances for the remainder of his college career. However, Houston did not want to 
take on a “regular job” so he joined the Air Force ROTC program, before learning about, and 
ultimately joining, the Army ROTC and the SMP, a combination which would provide him with 
more financial assistance.  
 
Terrell, serving in the Air Force National Guard and majoring in Material Science Engineering, 
also chose to join the military for financial reasons, joining the Air Force National Guard a 
month after high school graduation. Terrell said his decision to join the military “was more 
motivated by trying to find assistance for college tuition” rather than being prompted by a desire 
to serve his country. Terrell chose the Air Force “because they have the best benefits.”  
 
Eight of the 15 participants described family influences as paramount in their decision to join 
the military, although these were mainly secondary motivators, after financial reasons. Darion 
(AN-IE) and Chase (AFR-ME) were influenced by their grandfathers, both of whom served in 
the military. Donovan (AFN-IE) came from a family with a strong military background, with his 
father, cousins, aunts and uncles serving in the National Guard. His interest in serving the Air 
Force was shaped by witnessing his father’s service in the National Guard and then seeing his 



father later becoming an airline pilot. Similarly, Jonathan’s (AFN-ME) father served in the Air 
Force and his younger brother served in the National Guard.  
 
Isaac (AFR-ME) also came from a military family and his family members ultimately influenced 
his choice of military branch: 
 

I got a lot of family, my granddad, great granddad, great uncles, a lot of cousins, and a 
couple of uncles as well, who were in the military. It always kind of intrigued me because 
they all seemed like successful people, all of them. It seemed like something I wanted to 
do, even knowing I had the ability to go to college. I still wanted to do it, even if I wanted 
to do it part time; I could still have my hand in there. And then I chose the Air Force, 
because…everyone in my family would say if you want to join the military, join the Air 
Force. (Interviewer: Oh, really?). Yes. So, knowing that they had been in and been 
through…I was just taking their advice. 

 
Isaac said his family members felt he should join the Air Force, because they felt it was easier 
and safer: 
 

They wanted it to be easier for me if I did the military. They didn’t want it to be an overly 
hard route and [with me ending] up in an infantry job or something like that. So they 
wanted me to go Air Force. 

 
Taylor’s (AFR-AE) brother-in-law convinced him to join the Air Force over other military 
branches because he felt Taylor’s “mind was better suited to the Air Force.”  
 
The choice to join the RC while in college provided the students with the flexibility they desired 
to both pursue their college education and serve in the military Darion (AN-IE) chose the 
National Guard as it allowed him to continue his education at the same time. Reece, an ECE 
major, chose to serve in the Air Force Reserves, even though he participated in the Young 
Marines program throughout middle and high school. He ultimately chose to join the Air Force 
as he was concerned that being a Marine would be too time intensive and thus interfere with his 
educational pursuits.  
 
Research Question # 2: Why did the RANGE students choose to major in engineering? 
 
The participants described a variety of motivators for deciding to major in engineering. As with 
joining the military, family was an influential factor for choice of major. Reece (AFR-ECE) 
said that both his father and brother were engineers; Nikolas’ (AN-ME) father, grandfather, and 
brother were engineers. Chase (AFR-ME), Isaac (AFR-ME), and Taylor (AFR-AE) were 
inspired by their uncles who were engineers. Donovan (AFN-IE) credits his family for 
stimulating his interest in engineering and “having a critical mind.”  
 
Childhood influences were an important source of inspiration. As a child, Chase loved to take 
things apart and put them back together and this inclination was reinforced in middle school 
where he developed a specific interest in planes and mechanical engineering. Jonathan (AFN-



ME) said that he wanted to be an engineer since he was four years old, when he recalls telling his 
dad he wanted to live in China because that’s where everything was made: 
 

My dad actually recalls the moment when he asked me what I wanted to do with my life, 
and I said, “I wanna live in China.” He said, “Why do you wanna live in China?” I said, 
“Well, that’s where everything is made,” because as a four-year-old, I can read the tags 
and everything that says, “Made in China.” I wanted to go make things. I knew that at 
such an early age. At first I thought it was a scientist or a physicist or something, before I 
finally found out what engineers did. I’m like, “This is it. That’s what I wanna do.” I’ve 
known pretty much my whole life that I wanted to be an engineer. 

 
Nigel (AN-ECE) described taking apart and rebuilding his father’s computer when he was six 
years old and Chase (AFR-ME) indicated he also engaged in this sort of tinkering during junior 
high school. Darion (ANG-IE) said he “naturally gravitated toward” engineering and Isaac 
(AFR-ME) said he has liked to work with cars since he was a young child.  
 
Terrell (AFN-MS) developed an interest in engineering during elementary school, while 
Stephen’s (AR-EE) participation in a talented-and-gifted program in middle school reinforced 
his inclinations toward engineering. Taylor (AFR-AE) had a long-standing interest in the space 
program and the idea of sending something out into space: 
 

I guess it started when I was a little kid. I liked to destroy things and take things apart; I 
wasn’t too [good] at putting them back together, of course….I wanted to just create 
things. I wanted to make something new and then that’s when I started getting into 
aviation and space….The idea of exploring space, the idea of putting something in space, 
and reaching higher than we’ve ever gone before, and so that’s why I decided to do 
aerospace engineering.  

 
Others described formative experiences during high school. Brady (AN-FY) found engineering 
through an introduction to engineering class in high school. Isaac described a formative work 
experience, gained while working in “school-to-work” internship during high school. During his 
senior year, Isaac worked at a U.S. Department of Energy nuclear reservation where he learned 
about different engineering fields:  
 

At first I was in the drafting department because I went to vocational school and I took 
drafting. Then my second half of the school year, they moved me to the engineering 
department [where] I was working alongside mechanical engineers, electrical engineers, 
and they had machinists in the same building. I kind of got to see the process of [making 
a robot].  

 
The participants were also attracted to engineering because of the many possibilities offered by 
the degree and career path. Albert (AN-ME) appreciated the flexibility and possibilities 
associated with an engineering degree. Similarly, Houston (AN-CH) chose to major in chemical 
engineering because of the broad career options in the field. He spoke about the relative 
advantages of his engineering degree as compared to the other degrees that military-connected 
students may choose: 



Reservist works out well for me because I do have a degree that’s going to do me really 
well in the civilian world. Whereas most people might say they’d rather go active duty 
because a communications degree isn’t going to do them very well. So, they 
decided they’re not confident that it will. Whereas, I’m pretty confident an engineering 
degree [is] going to do me pretty well. 

 
Engineering provides the participants with an opportunity to engage in problem solving. Terrell 
(AFN-MS) was attracted to engineering for the opportunities that such a field presents for 
troubleshooting problematic issues and refers to problem solving when asked to describe why he 
chose to major in engineering:  
 

[My thinking] shifted to “Where can I do stuff, like make things with chemistry?” I’m 
not as much into like the medical field where you’re doing research and trying to develop 
medicines, or trying to figure out why things are going wrong. It’s more “How do I take 
these two things and turn it into something else?” 

 
Darion (AN-IE) said that he likes making processes easier and more efficient, so people can 
accomplish more with less effort. His studies in industrial engineering are providing him with the 
knowledge to learn more about this topic:  
 

I look for the path, not necessarily the path of least resistance, but if I see something that 
can be improved upon, a simple process, I gravitate towards that and try to make it 
better. And being in the military, I saw that a lot. I saw inefficiencies left and right. Like 
“there just has to be a better way to do this.” And it could just be relatively small, like 
procedures or anything. I think that drove me more and more to pick industrial 
engineering. 

 
Nikolas (AN-ME) is similar in that he said he feels rewarded when he has the opportunity to 
witness a project move from an initial idea to a final product, and then seeing the impact on 
people’s lives: 
 
 I like problem solving, and I really like the flexibility that engineering gives because 

there'll be a problem, and you have to define the problem, of course. Then, how you 
approach the solution…is completely up to you, really. Which I enjoy a lot because it 
allows for creativity and flexibility, and you get to express yourself through your solution. 
I really enjoy that aspect of engineering. 

 
Thus, the opportunity for flexibility and innovation are an important motivator as well. 
 
Research Question # 3: What are some opportunities and benefits to the participants of 
serving in the military while majoring in engineering? 
 
Participants described several benefits to serving in the military while enrolled in college. Some 
participants were able to make direct, real-time connections between their engineering 
studies and their military service. Jonathan, an ME major and Metals Technician in the Air 



Force National Guard, said that he was able to directly apply his engineering coursework to his 
military job. He describes his “luck” in being placed in an engineering-related MOS: 
 

I really got lucky with the shop I was in as well. I managed to get a position in 
metals technology. As a Metals Technician, they teach you for six months how 
to weld machines and pretty much fabricate anything out of metal, which was perfect, cuz 
I knew from the get-go that I’ve always wanted to be an engineer. It worked out really 
well in that regard.  

 
Thus, his military job allowed him to gain a more holistic view of the design process as both an 
engineer who designs materials and as a machinist who brings those designs to life.  
 
Taylor, an aerospace engineering major serving in the Reserves, said that his experience as a 
Crew Chief in the Air Force Reserves gave him a broader perspective on the type of work done 
in Aerospace Engineering and also provided Taylor with a foundation for completing his final 
project in his major, which involved designing and building a rocket. He said that he especially 
likes to share this real-world knowledge with his classmates. Taylor’s direct experience working 
with C-130 aircraft enriched his educational experiences: 
 

A lot of my classes now are going over basic aircraft and I’ve been taught that [while in 
the AF Reserves] for over two years now and so I know what they’re talking about. Like, 
I don’t just know [it], like I can’t just see it. I’ve touched it. I’ve taken it apart. I’ve 
actually messed with it and controlled it and seen what it does. So, I have a bit more of a 
tactile understanding of what’s going on. And, I think that’s very helpful in my line of 
work in my degree field.  

 
Reece (AFR-ECE) said that studying engineering has helped him develop his analytical mind, 
leading him to analyze everything around him. When asked whether his military experience 
influenced his engineering education and vice versa, he responded by saying: 
 

I could see that. It’s kind of something that’s hard to explain, but as you grow in your 
engineering courses you see things differently…whenever I see something now I kind of 
analyze it. Before I didn’t really do that…When I see schematics of our airplane, or 
things like that, I start thinking about it and why this goes there, and why this go there. 
 

Reece’s experiences in the military have also given him greater discipline and attention to detail 
when attempting to understand and meet the engineering specifications detailed in his 
coursework.  
 
The contemporaneous nature of military service and college attendance offered several 
additional benefits to participants. By participating in basic training, Nikolas (ANG-ME) felt that 
he was not only more physically fit, but also more detail oriented, a quality that helps him in his 
engineering studies. Nikolas also recognized that the leadership training and experience provided 
by the National Guard will ultimately enrich his engineering education through hands-on 
exposure to group work and leadership opportunities. Being a member of the Army National 
Guard has also improved Cooper’s (AN-CN) leadership and time management skills. He feels 



that his experience provides him with a sense of balance and focus that distinguishes him from 
other engineering students.  
 
Donovan (AFN-IE) noted that once he joined the military, he performed better in school, never 
having dipped below a 3.0 GPA. He believes the culture of the military and engineering are 
similar, describing a “military industrial mindset” that he bridges to his study of industrial 
engineering. He says the National Guard has helped him be less “bullheaded” and become more 
willing to seek out help to accomplish his goals. Donovan especially benefitted from the 
structure provided by his military experience, which in turn, strengthened his ability to succeed 
in engineering. Below, he describes his basic training: 
 

[Basic training] was something remarkable. That regimented eight-week plan, and every 
week, every day, every hour is planned for you. You’re going through this process, not 
realizing your growth until you’re at the end, and you’re looking back. You’re just like, 
“Wow. This is down to a science. Now I’m ready to move—[to] the next stage.” That was 
probably the coolest thing, is that regimented scale and everything of the process. 

 
In essence, Donovan seemed to be viewing his Basic training through an industrial engineering 
lens, thinking about the steps necessary to accomplish the desired level of skill. 
 
Taylor (AFR-AE) believes that being in the Reserves is a benefit to being a college student 
because of the time management and disciplinary skills he has learned while serving in the 
Reserves. Similarly, serving in the Air Force Reserves has provided Reece (AFR-ECE) with the 
“drive” to continue in engineering education, even if he is somewhat inconvenienced by the time 
commitment associated with training and possible deployment.  
 
Donovan (AFN-IE) has seen a similar increase in his own personal motivation, drive, and self-
confidence, gained from serving in the Air Force National Guard. Donovan indicated that the 
structure and content of his basic military training has improved his approach to studying 
industrial engineering.  
 
Houston (AN-CHE) credits the National Guard for helping him to develop a mentality of self-
improvement and of not giving up, especially in a difficult major like engineering:  
 

The military taught me [to] be the best that I can be. There’s no reason that I shouldn’t 
be studying to the point that I really understand the material because a lot of people are 
like, “Oh, I’ll just study for a half-hour I’m good. I’ll be fine.” I don’t sit down and study 
for an hour for a test. Or, I don’t say I’m just going to study that night and be good. I sit 
down and I study to the point where I can do it blindfolded, and that’s how it should be. 
Otherwise, I just really don’t feel like I’m trying hard enough. 

 
Houston goes on to describe how the “mental toughness” instilled by the military has helped him 
succeed in engineering. While a lot of his friends have thought of changing majors, he plans to 
complete his engineering major: 
 



There are plenty of my friends that quit out of engineering and [have] gone into 
something easier. And I’m just like “Quit. Whatever. Do what you want, but [I’m not 
quitting]. 

  
When Brady (AN-FY) was asked how serving in the Army National Guard will help with his 
engineering pursuits, he stated that “everything that I learn in the National Guard, sort of 
indirectly is going to impact who I am as a person.” When asked whether his National Guard 
service will help or hinder his goal of earning an engineering degree, Brady says: 
 

I think it’ll help. I mean I’ve already experienced this a bit, but I think it’ll help in my 
communication skills, being able to present a problem that I see. For example, I thought 
the weekend drills that I spent were very inefficiently run and kind of a waste of time. 
Because I felt that way, I talked to somebody who is a higher rank than me who actually 
implemented change the following weekend. 

 
He is thus experiencing mutual benefits between his engineering education and his military 
service in the National Guard. 
 
Discussion  
 
This research on RANGE students mirrors some of our findings on student veterans in general. 
Like SVE’s, RANGE students were motivated to join the military primarily by financial reasons 
and were motivated to major in engineering because of family influences, an opportunity to 
pursue their inclinations for mechanical pursuits, and to earn a good living. While several 
participants did mention a service ethic as influencing their decision to join the military, this 
theme was not quite as strong as it was in our earlier studies of SVEs. The RANGE students 
were also more likely to indicate that they had more autonomy in choosing their military 
occupational specialty. This allowed them to make choices more aligned with their career goals. 
Ultimately, then, these RANGE students already knew they wanted to be engineering majors 
when they initiated their college studies, more so than the SVEs whom we interviewed.  
 
The RANGE students’ abilities to make a direct and timely connection between their military 
service and engineering studies stands in contrast to our prior research where student veterans 
may not have been able to make such direct connections. Our prior research on SVEs found that 
SVEs may not have been able to make such direct connections due to the needs of the force, in 
many cases, taking precedence over long term educational and career development of the service 
member [29]. 
 
These initial results have implications for college staff who work with military-connected 
students on campus. Because of their general enthusiasm for engineering, RANGE students can 
serve as “ambassadors” to other student veterans who are undecided about their college majors. 
Information from our study can help strengthen military efforts to provide career-related 
information to military personnel who are transitioning out of the military and who are still 
undecided about their educational and career goals.  
 
 



Conclusions 
 
In this paper, we examined the experiences of engineering students who are in the National 
Guard or Reserves while pursuing their engineering education. Our analysis reveals that RANGE 
students joined the military primarily to receive financial assistance. The timing of this 
realization and reasoning varied across the RANGE students. Although majoring in engineering 
while serving in the National Guard or Reserves presents challenges with balancing time 
commitments, most students interviewed felt that the experience was overall beneficial. They 
cited advantages of discipline, attention to detail, and hands-on real-time experiences that 
directly related to engineering education. The current study indicates that military-connected 
students (i.e., SVE and RANGE students) are not a monolithic group. Thus it is important to 
examine their individual experiences to better understand the assets that they bring to 
engineering education and how engineering educators can best help them to be successful. Our 
future research on RANGE students will explore the challenges that these students experience in 
balancing the competing demands of military service and academic pursuits in engineering 
education.  
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