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Factors Influencing Student Veteran Participation in
Online Engineering Education
Abstract
This study seeks to find out what influences student veteran enrollment in online engineering
education. Engineering schools want to not only improve their graduation rates, they also want to
attract greater student diversity. In this paper, we use student veterans as a proxy for diversity
through their unique shared experiences, norms, and values acquired from training and service in
the military of the United States. Previous research reveals that student veteran enrollment can
benefit the graduation rates of engineering programs, as well as their diversity of knowledge.
Diverse sources of knowledge provide multiple perspectives benefitting the learning process for
students and professors alike. At the same time, emerging online learning platforms enable the
interactive exchange of knowledge across time and space. Student veterans and active duty
service members can now earn graduate engineering degrees anytime and anywhere, part-time or
full time, virtually or on campus, or both.
In this paper, we draw from the research streams of online learning and social influence and
develop a research model to determine what factors impact student veteran participation in
online engineering learning. We test the research model using regression analysis on data from
online engineering master’s programs from across the United States. Our empirical results reveal
for the first time that the number of online engineering program graduates and the number of full
time online faculty have positive, significant influences on veteran participation in online
engineering programs. Through our research, we contribute new insights for engineering
programs as they leverage transformative, online learning platforms for accelerating the creation
and sharing of knowledge between students, professors, and business. Through these seamless,
symbiotic information flows, engineering programs should know how to successfully attract
student veterans to their online engineering programs; this study provides such insights.

Introduction
This study draws from past research that shows that online student veterans have a positive
impact on online engineering program performance [1, 2]. In this paper, we examine what
factors have a significant impact in attracting student veterans to online engineering programs.
This is important since student veterans and engineering programs mutually benefit from each
other’s engagement. Online engineering programs can be particularly helpful for veterans with
post-9/11 GI Bill collegiate education benefits as they transition from military to civilian
employment. Now most top online engineering master’s programs enable students to receive
their degrees 100% online [3].
From the landmark study by C.A. Cate (2014) "Million Records Project: Research from Student
Veterans of America" [4], active duty personnel who are also students typically juggle
competing responsibilities and may be forced to place their academics on hold while on field
assignments, recovering from injuries, or performing other service-related commitments. The
post-9/11 GI Bill has had unequivocal economic and quality of life impacts on the US market
and beyond. 36% of veterans that earn a two year degree online, go on to successfully earn
advanced degrees [4]. 64% of active duty members who initially enroll in online college
programs, graduate, and 51% of student veterans who initially enroll go on to graduate [4]. Most
student veterans are supported by the Post-9/11 GI Bill for collegiate education, as they
transition into civilian careers from service roles. Online engineering programs free students of
temporal and geographic constraints by enabling them to take classes anytime and anywhere
with little or no transportation costs. Online educational programs have emerged as an innovative
alternative to traditional off-line, face-to-face programs in “brick and mortar” classrooms on
college campuses. This study brings these developments together to answer the following
research question:
What factors have a positive impact on student veteran and active duty member enrollment in
online graduate engineering programs?
To answer this question, we develop a research model from hypotheses drawing from the
literature. From the literature streams of online learning and social influence, we examine the
social influence of online program graduates on online student enrollment who served or are
serving in the armed forces of the United States (Figure 1). The model is then tested using
secondary data from the top online engineering programs in the United States [5]. The findings
suggest that the number of fulltime online faculty as well as the graduation rate have significant
influences on student veteran and active duty member participation in online graduate
engineering programs. This paper concludes with implications for engineering education and
recommendations for future research. We next present our literature reviews on online learning
and social influence.

Online Learning
Online learning is transforming learning for students, by attracting new types of students who
live off campus and interact virtually in class. Nearly 6 million students representing 28% of all
students took at least one course online in 2016. 2.85 million students took all their courses
online, and another 2.97 million took some of their courses online [6]. The online education
phenomenon is immense with an overall year-to-year growth rate of 3.9% [7].
Past research on online graduate engineering program performance has shown that the number of
successful graduates is positively influenced by the enrollment of student veterans as well as by
the variety of engineering majors and courses offered [2]. Online engineering students are more
likely to graduate when they have more diverse options of curriculum to choose from, based on
what they want and need [8]. Research also shows that the number of part-time online instructors
also has a positive impact on online engineering program graduation rates [1]. Hence, hiring
more online part-time faculty should enable programs to teach a greater variety of online courses
which, in turn, will likely have a positive influence on graduation rates.

Figure 1. Student Veteran Engagement in
Online Engineering Learning
Online educational programs support student-centered learning pedagogy where learning shifts
from top-down to bottom-up. Student use of online education programs has become seamless
because these online platforms are not only easy to use and useful, but they also enable students
to interact with instructors as well as peers and the course content [7]. This transformation has
made it easier to gauge active vs. passive students. From social learning theory, human behavior
is described as an ongoing interaction among cognitive, behavioral, and environmental factors
[9]. Learning new ways to learn would take much more effort if it was limited to one’s own
autonomous actions [10]. Hence, through its own wide-spread acceptance and use, it has become
easier for new students to adopt online learning as their means for graduate education.

With the rise of online education programs, some engineering programs are moving towards
“upside-down” classes emphasizing peer-led, student-centric, experiential learning [3]. Such
active-learning approaches have helped increase confidence, intellectual curiosity, and
teambuilding among students and should, therefore, contribute to successful graduation
outcomes [11]. Many students, especially graduate students who work full or part-time in the
military or as civilians, want more than traditional lectures at the same time and place.
Traditional lectures are based primarily on one-way information flows from professor down to
the students in the classroom. In the traditional classroom, it can be difficult to gauge if students
are active or passive participants [7].
Most traditional engineering programs are now also online offering a greater variety of majors
and courses to complement and supplement the traditional, physical college campus classroom.
Research shows that online learning can be as effective as offline learning for students [12]. In
the past, however, Web-based multimedia learning was less than seamless due to technical
constraints including the unstructured nature of the Web. Often, there was too much emphasis on
learning the technology and not the content of the course [13]. Online learning has since become
more seamless as the enabling technologies have become more sophisticated and less expensive.
Online students can now easily receive course information and share their knowledge 24x7. In
the online learning literature, the determinants of course structure, interaction, and selfmotivation have been among the factors determined significant for perceived student satisfaction
[14]. Hence, in the context of online graduate engineering education, a greater variety of
engineering majors and online courses should enhance course structure, interaction, and selfmotivation leading to greater utility and satisfaction for online students.
Online engineering educational programs support student-centered learning pedagogy being
embraced by engineering schools where learning is shifting from a deductive lecture paradigm
(bottom-up) approach, to an inductive self-directed (top-down) learning approach [8]. Online
learning has gained in popularity reaching a critical mass of adoption leading to greater
diffusion. One learns how to execute new behaviors through the social influence from observing
others [9]. We next examine the literature on social influence and how that applies to the use of
online learning platforms.
Social Influence
Deutsch and Gerard [15] break down the social influence of group norm between the 1)
normative influence and the 2) informational influence. Normative social influence is, “the
influence to conform to the positive expectations of another”, [15, p. 629]. In the context of IT
use, this is where the user feels he or she is obligated to use a new IT system that others are
using. Normative influence is the “pull” of the individual to conform to his or her perceptions of
the wishes of others in using a new system.
Informational influence, on the other hand, is “the influence to accept information obtained from
another as evidence about reality” [15, p. 629]. In this situation, the user is influenced to use a
new system by directly observing the benefits of information from the adoption and use of that
system by others [15]. Informational influence is the self-driven “push” by the user to attain the
same perceived informational benefits. From social information processing models, an actor’s

perceptions of the benefits of using new systems are shaped by the actor’s social networks [16].
Positive communication about the use of a new IT system such as online learning can positively
influence an individual in the same social networks to use the new IT system [17]. Informational
influence also draws from the theory of social learning in that the individual learns how to use
new systems from the experience of others, thus avoiding the opportunity costs of trying to learn
on his or her own [9].
Lewis et al. [18] identify three factors of individual beliefs for using a new IT system: 1)
individual, 2) institutional, and 3) social norm, which, in turn, are related to either informational
or normative social influence. The individual factor includes computer self-efficacy that draws
from social cognitive theory in that the informational influence from watching others perform a
behavior, impacts the individual into thinking that he or she can also successfully perform that
behavior [19]. The institutional factor includes engineering school commitment to a new IT
system such as an online learning platform which can help legitimize the perception of
usefulness for students [18].
Informational social influence can be manifest through informational cascades. Bikhchandani et
al.[20] describe informational cascades as sequential situations where it is optimal for the
individual to follow the observed behaviors of others ahead of him or her, instead of
autonomously relying just on one’s own, privately-held information. Deutsch and Gerard [15]
empirically show that the more uncertain an individual is with how correct his or her own
judgment is, the more likely he or she will use informational social influence when making
decisions. In politics, information cascades can occur during elections when individual voters are
influenced by the political momentum created by earlier voters. In finance, the initial bid in a
corporate takeover is often followed by other competing bids despite increases in cost compared
to the initial bid [20].
In addition to information cascades, informational social influence can be manifest through the
internalization that occurs when an individual starts believing that a new IT system is really
useful, because it is endorsed as being so by his or her peers or by a boss [15, 21]. Hence,
internalization can be a means by which the subjective norm indirectly affects the perceived
usefulness intention for using a new IT system. Internalization, from informational influence, can
result in both voluntary and mandatory contexts of IT use [21]. This is in contrast to the
subjective norm that can directly affect intention to use out of compliance to someone who is
considered important to the user (e.g. who can reward or punish), without perceiving the new IT
system of being useful [21]. In this case, compliance from subjective norm can occur in
mandatory, but not in voluntary contexts [21, 22].
In social circles, the impact of peer pressure is demonstrated by followers, especially those with
less knowledge or experience, who prefer to conform to the decisions of their peers [20]. Hence,
the social influence for using a new IT system can be due to knowledge received from individual
social networks, supported by social information processing theory [23]. If an individual
observes that others in his or her social network believe that a technology is useful, it is likely
that the individual will also believe so [18]. This is tested in our study by considering the social
influence of online program graduates on online student veteran participation. We next describe
the design, data sample, and statistical analysis technique of our research.

Research Design, Data Sample and Statistical Analysis Technique
This quantitative, empirical paper uses secondary data for testing a theoretical research model
formed from the hypotheses. The impact of the social influence of online graduates and full time
online faculty on student veteran participation are examined. We test our research model using
data from the top 65 online programs in the United States as ranked by U.S. News & World
Report [24]. The unit of analysis is online graduate engineering programs in the United States.
The statistical analysis technique used to test the research model is linear regression via SPSS
software. This research takes a positivist, philosophical approach, developing hypotheses by
extending previous online learning and social influence research streams. We next discuss our
hypothesis and research model.
Hypotheses Development and Research Model
The hypotheses for investigating the impact of the social influence of online graduates and
fulltime online faculty on online veteran enrollment are next developed. Social norm factors that
Lewis et al. [18] use include the normative influences from various groups including supervisors,
senior leaders, professional peers, and informal circles. In the context of online learning in this
study, this equates to the influences of fulltime online faculty as well as online student graduates
who successfully use the online learning platform.
Social Influence research shows that if an individual observes that others in his or her social
network believe that a technology is useful, it is likely that the individual will also believe so
[18]. Research also shows that distance learners, like veterans, are more likely to be older with
families and full-time jobs compared to traditional students living on campus [12]. Online
learning research also shows that these non-traditional students are likely to have the same or
even greater determination in accomplishing their academic goals [12]. Student veterans are
often older and have more worldly experiences in a disciplined and goal setting environment
compared to many of their civilian counterparts. We argue that the social influence of online
graduates in online engineering programs should have a positive influence for engineering school
student veteran participation. This leads us to our first hypothesis shown in our research model in
Figure 2:
Hypothesis 1: The number of online engineering program graduates will have a positive impact on
online student veteran or active service member participation in online learning.
Among the factors that enhance academic performance, is the material reputation and prestige of
the institutional as a proxy of its full-time faculty, signifying a dedication to the pursuit of
excellence [25]. In a reciprocating relationship, the reputation of the academic institution is
enhanced by the quantity and quality of graduates produced; and in turn, graduating students
garner prestige for having successfully received their diploma from the institution. This cycle is
further bolstered by up/down-stream constituents such as legal and credentialing organizations,
guidance counselors, institutional donors, research bodies, corporate trustees, private/public
industry recruiters, and more [25]. To achieve and sustain enhanced institutional status requires
critical financial operating resources. In the face of increasing online admissions and lack of

strategic readiness, academic administrators are driving a decrease in part-time faculty to student
ratios, which can have the side effect of increasing the full-time faculty to student ratios [25].
Quality student-teacher interactions have been shown to motivate students towards achieving
academic goals in technology mediated learning environments [26, 27]. With increasing access
to online education options which enable student-teacher interactions, scholars and academic
leaders expect enrollment rates to steadily rise. Surely, this will also benefit those active duty and
other non-traditional students in their post-secondary education pursuits. In preparation,
academic institutions will need to further design online programs to support this increase in
online enrollments with dedicated, full time online faculty.

Figure 2. Research Model
In business and industry today, changing organizational structures are creating greater demand for
interdisciplinary engineering education to prepare students who are not only specialized, but are
also able to interact with different types of engineers such as those who are electrical, computer,
and mechanical. Engineers today need not only depth, but also a breadth of skills to work with
experts from multiple specialties for a multidisciplinary approach. Engineering students can save
money by enrolling in online interdisciplinary, customizable master’s degree programs [3]. Hence,
engineering schools that offer greater varieties of educational content for students taught by a
greater number of dedicated, full time faculty members should attract a greater number of student
veterans who enroll. This leads us to our second hypotheses shown in our research model in Figure
2:
Hypothesis 2: The number of fulltime online faculty will have a positive impact on online student
veteran or active service member participation in online learning.

We next describe the variables and measures used in our research model.
Variables and Measures
The measures of the variables used in the hypotheses of the research model are defined in Table
1. The variable STUDENT VETERANS is measured by the total number veterans and active
service members enrolled in online graduate engineering programs in the school year 2015-2016.
The variable ONLINE PROGRAM GRADUATES is measured by the total number of students
who graduated from online graduate engineering programs in the same period. The U.S.
Department of Veterans Affairs recognizes that student veteran completion rate in terms of
degree attainment is the best way to measure college success; enrollment rates are limited to
measuring who enters but not graduates from college programs [28]. Hence, the number of
online program graduates can be a proxy for measuring online graduate engineering program
success.
Table 1. Variables & Measures
Variables
STUDENT VETERANS
ONLINE PROGRAM
GRADUATES
FULLTIME ONLINE FACULTY

Measures
Number of Online Graduate Engineering School
Students who are Veterans or
Active Service Members per Capita
Number of Online Graduate Engineering School
Students that Graduated per Capita
Number of Fulltime Online Faculty in Graduate
Engineering Program per Capita

The variables are next designated in Table 2 as dependent or independent variables for the
research model. STUDENT VETERANS is the dependent variable and the other two variables
OLINE PROGRAM GRADUATES and FULLTIME ONLINE FACULTY are independent. All
three variables are normalized by dividing by the total number online graduate engineering
program students that are enrolled in the respective programs.
Table 2. Variable Designations
Variables
Designations
STUDENT VETERANS
Dependent
ONLINE PROGRAM GRADUATES Independent
FULLTIME ONLINE FACULTY
Independent
We next present our analysis and results.
Analysis and Results
The descriptive statistics are shown in Table 3. The average total number of online graduate
engineering school students that graduated (2015-2016) in these programs averages 69.8, ranging
from 0 to 623. The average number of veterans or active duty members in these programs is 22,
ranging from 0 to 267. The average number of fulltime online faculty is 32.6, ranging from 2 to
141.

Mean
Standard
Deviation
Minimum
Maximum

Frequency

Table 3. Descriptive Statistics
Number of Veterans or
Number Fulltime
Active Service
Online Faculty
Members
(n=65)
(n=65)
22
32.6
38.2
0
267
<=5
23(35.4%)
10
7(10.8%)
15
4(6.2%)
20
3(4.6%)
25
16(24.6%)
>=26
12(18.5%)

<=10
20
30
40
50
>51

Total Program
Graduates
(2015-2016)
(n=65)
69.8

34.6
2
141
23(35.4%)
10(15.4%)
9(13.8%)
5(7.7%)
5(7.7%)
13(20.0%)

<=15
30
45
60
75
>=76

102.3
0
623
17(26.2%)
11(16.9%)
8(12.3%)
7(10.8%)
5(7.7%)
17(26.2%)

Our research model analyzes the impact of ONLINE PROGRAM GRADUATES and FULLTIME
ONLINE FACULTY on STUDENT VETERANS (including active service members) enrollment in
online graduate engineering programs. The theoretical model developed from the hypotheses is as
follows:
ONLINE PROGRAM GRADUATES + FULLTIME ONLINE FACULTY = STUDENT VETERANS

Regressions on the raw scores (p < .10, R2 = .348) were first run followed by regressions on the
ratios of the raw scores (p < .01, R2 = .359). These were followed by regressions on the Z-scores
of the raw scores (p < .10, R2 = .348) and finally Z-scores of the ratios of the raw scores (p < .01,
R2 = .360). The results of this last model yielded the highest significance with the best overall
fit as summarized in Table 4. Correcting for generalization bias, the regression model adj.
R2=.360 indicates a large effect size and a good level of prediction [29]. Moreover, the
independent variables explain 36.0% of the variability of the model’s dependent variable.
The overall results of the model show that the numbers of online program graduates and fulltime
online faculty have positive impacts on the number of student veteran and active duty members
that are enrolled in online graduate engineering programs.

VARIABLES

Table 4. Summary of Multiple Regression Analysis
B
SEB

Intercept
FULLTIME ONLINE FACULTY

7.15E-07
0.289

0.099
0.101

β
.289**

ONLINE PROGRAM GRADUATES
0.498
0.101
.498***
*** p < .001; ** p < .01; B = unstandardized regression coefficient; SEB = Standard error of
the coefficient; β = Standardized coefficient.

Drawing from the results shown in Table 4, the equation becomes: STUDENT VETERANS =
0.0000007154 + (.289 x FULLTIME ONLINE FACULTY) + (.498 x ONLINE PROGRAM
GRADUATES).
Both the coefficients of ONLINE PROGRAM GRADUATES (p<0.001) and FULLTIME ONLINE
FACULTY (p<0.01) are found to be positive and significant thereby providing evidence of
significant support for hypotheses H1 and H2. This means that the number of online graduates,
followed by the number of fulltime faculty, lead to higher student veteran enrollment. These
findings based on the testing of our research model can be applied by engineering schools for
assessing their own online engineering program veteran student recruiting strategies. We next
discuss implications and future research.
One outlier was removed and there is independence of residuals, as assessed by a Durbin-Watson
statistic of 1.910. Partial regression plots show a linear relationship that is also homoscedastic.
Correlation coefficients and Tolerance/VIF values revealed no model collinearity issues.
The residuals are normally distributed as assessed by P-P Plot.
Implications and Future Research
In conclusion, this research suggests 1) greater online graduation rates positively effect online
veteran enrollment, and that 2) increasing the number of full-time online faculty, can also
encourage increased veteran enrollment. Moreover, these results imply that veterans are attracted
to online engineering graduate programs that have successful graduation rates led by dedicated
fulltime professors teaching online. A larger fulltime online faculty will likely be able to offer a
greater variety of majors and courses for student veterans for their own educational and
professional needs. Note that having more “fulltime” online professors implies that there are
fulltime dedicated resources committed to the graduation success of their online students. These
findings may be of great interest to academic institutions that seek to expand their online student
veteran enrollment.
This study is important because it empirically identifies for the first time, specific factors that can
improve student veteran participation in online graduate engineering programs. The National
Science Foundation (NSF) has promoted the assistance of veterans for attaining careers in
engineering so they can participate to the Science, Technology, Engineering, and Mathematics
(STEM) workforce for the benefit of society [30]. Furthermore, most student veterans are
supported by the Post-9/11 GI Bill for collegiate education as they work to help them transition
into civilian careers. In 2015, 790,507 veterans received almost $12 billion [31]. This is a large
college student demographic in the United States receiving substantial education benefits. There
is now a need to better understand student veterans as they embrace online learning.
Through our research model, we identify new opportunities for online engineering programs for
enrolling a greater number of student veterans and active duty members. However, further
research needs to determine what additional factors, influenced by government, universities, and
faculty, lead to greater online student veteran participation and graduation success.
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