Academic and Social Integration. The next two control variables used in this study
were academic and social integration. These variables were chosen because of their connection
to student retention and persistence. Tinto (1987, 1993) wrote extensively about academic and
social integration as important predictors of student retention in postsecondary education. This
topic was discussed in detail in Chapter 2 of this dissertation. Regarding academic integration,
Table 7 represents the data of both non-military students and SSM/V for the years 2004 and
2006. This variable measured the students’ responses “indicating how often he/she participated
in study groups, had social contact with faculty, met with an academic advisor, or talked with
faculty about academic matters outside of class” (National Center for Education Statistics, n.d.d,
para. 5).

The data shown in Table 7 indicated that both groups of 2-year public college students
increased the amount of time spent in the academic integration activities listed above between
2004 and 2006, though SSM/V were less likely overall to be engaged in these activities than
their non-military student peers. A t-test of the independent samples indicated a statistically
significant difference in academic integration between SSM/V and non-military students at the p
< .05 level. Figure 9 and Figure 10 show the comparison of academic integration between non-
military students and SSM/V for the years 2004 and 2006.

Table 7

Academic Integration Index, 2004 and 2006

2004 2006
n mean sd n mean sd
Non-Military Students 5360 59.12 43.05 4430 77.06 44.36
SSMN 190 51.05 44.16 130 71.51 43.50
n 5550 4560
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Figure 9
Academic Integration Index - Non-Military Students and SSM/V, 2004
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Figure 10
Academic Integration Index - Non-Military Students and SSM/V, 2006
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The data on academic integration align with Southwell et al., (2019) who found that
SSM/V interacted less frequently with faculty and academic advisors than non-military and
traditional students. Likewise, Molina and Morse (2017) state that 44% of SSM/V do not meet
with faculty outside of the classroom. On the other hand, Kim and Cole (2013) reported that
SSM/V had a slightly higher rate of faculty interaction to discuss assignments, ideas from course
readings, and grades than did their non-SSM/V peers. SSM/V were less likely than non-SSM/V
students, according to Kim and Cole (2013), to work with faculty on non-coursework activities
or with classmates outside of class on course assignments. Despite this lower rate of integration
for SSM/V found in this study, NASPA, Student Affairs Administrators in Higher Education
found that SSM/V were just as likely as their civilian counterparts to seek out and engage with
campus support services as long as doing so did not come with negative connotations (The
NASPA Research and Policy Institute, 2013).

The social integration index is represented in Table 8. This variable was based on the
responses from community college students in the BPS: 04/09 dataset who indicated that they
had “attended fine arts activities, participated in intermural or varsity sports, or participated in
school clubs” (National Center for Education Statistics, n.d.d). As the table shows, both non-
military students and SSM/V had less social integration than academic integration, and both
students groups increased their social integration activities from 2004 to 2006. Figure 11 and
Figure 12 show the comparison of social integration between non-military students and SSM/V

for the years 2004 and 2006.
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Table 8

Social Integration Index, 2004 and 2006

2004 2006
n mean sd n mean sd
Non-Military Students 5360 18.76 35.01 4330 28.29 41.63
SSMN 190 15.42 35.23 130 22.45  40.23
n 5550 4460

Figure 11
Social Integration Index - Non-Military Students and SSM/V, 2004
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These numbers make sense because they represent community college students, who,
because of attending commuter institutions rather than residential institutions, were less likely to
attend social events at their college due to other commitments outside of school. As Table 8
shows, student SSM/V were less likely to be engaged in social integration activities than non-

military students, most likely due to the added commitments and constraints that SSM/V have as
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compared to non-military students. Overall, these data support the research of Bean and Metzner
(1985), DiRamio and Jarvis (2011), Wilson et al. (2013), and Yu (2015) who found that for
nontraditional students such as SSM/V, the focus on academic integration over social integration
was more important for student persistence. The data from this integration index are aligned with
Borsari et al. (2017) who state that SSM/V reported having difficulty connecting socially with
non-military postsecondary students who did not have the same life experiences or

responsibilities as SSM/V.

Figure 12
Social Integration Index - Non-Military Students and SSM/V, 2006
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The remaining covariates shown in Table 2 were used as controls within this study to
determine what effect they may have on the five outcome variables being studied. These
covariates related to such elements as high school performance, parents’ education levels,

whether the student had a disability, took remedial courses, took distance education courses, and
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other institutional factors. Of the remaining covariates, only distance education courses and
remedial courses were statistically significant, both at the p <.001 level.

Took Distance Education Courses. According to the BPS: 04/09 dataset, and as shown
in Table 2, SSM/V were almost twice as likely to take distance education courses than non-
military students. The difference between these two groups was statistically significant at the p <
.001 level. The results do make sense in terms of military-affiliated students having to make
adjustments to their educational schedules due to deployment or temporary duty assignments
away from their permanent base or home. Distance education courses for SSM/V is a viable
option that allows for the continuation of educational pursuits with potentially minimal
interruptions. Of the three military types represented in the BPS: 04/09 dataset, a higher
percentage of active duty students took distance education courses (29%) than did reserves
students or student veterans (both at 21%). A t-test of independent samples shows a statistically
significant difference between active duty students and non-active duty students at the p < .05
level. Additionally, there was a statistically significant difference in distance education courses
between student veterans and non-veteran students at the p < .01 level.

Took Remedial Courses. As shown in Table 2, a much smaller percentage of SSM/V
took remedial courses at the postsecondary level than did non-military students (18% to 32%,
respectively). These differences were statistically significant at the p < .001 level. Military
training may play a part in explaining why SSM/V do not take remedial courses at the
postsecondary level at the same rate as non-military students. Generally speaking, the military
encourages educational development and pursuits, whether in active duty status, in the reserves
or National Guard, or as a veteran. Military trained students may have had the opportunity to

boost their learning while also undertaking their military obligations prior to enrolling in
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postsecondary education. Another possible explanation for lower remedial course taking by
SSM/V, according to Wheeler (2013), is that SSM/V might see remedial courses as producing
feelings contradictory to what the military taught them in terms of rewards for success. She
suggests that this perception may create self-esteem issues for SSM/V.

Independent samples t-tests were used to determine differences in remedial course taking
between the three military types in the dataset and those not associated with the military. The
results showed a statistically significant difference in reserves students as compared to non-
reserve students at the p < .05 level. Additionally, a statistically significant difference was found
between student veterans and non-veteran students at the p < .01 level.

Summary of the Descriptive Statistical Analysis

The data discussed above, and in the tables and figures presented, described the results of
the measures of central tendency and dispersion for the outcome, predictor, and control variables
used in this study. These variables were analyzed from the perspective of SSM/V and non-
military students. In some cases, the data were disaggregated further to examine the differences
between active duty students, military reserves students, and student veterans in postsecondary
education. Several of the variables used in this study showed statistically significant differences
between SSM/V and non-military students as found through a series of independent samples t-
tests.

Inferential Statistics

This section begins with the restatement of the study’s research question and hypotheses,
followed by a brief overview of the statistical techniques employed in this study. The results
from each of the five outcome areas are then presented with analysis and include separate tables

for each outcome variable. The full linear probably model table can be found in Appendix F.
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The research question used in this study was:

e RQ: What is the relationship between CTE credit accumulation among
community college student service members/veterans and the following academic
outcomes: (a) persistence, (b) certification completion, (c) degree completion, (d)
any award completion, or (e) vertical transfer?

The hypotheses used in this study were:

Alternative Hypothesis:

e Ha: There is a statistically significant relationship between CTE credit
accumulation among community college student service members/veterans and
the academic outcomes of (a) persistence, (b) certification completion, (c) degree
completion, (d) any award completion, or (e) vertical transfer.

Null Hypothesis:

e Ho: There is no statistically significant relationship between CTE credit
accumulation among community college student service members/veterans and
the academic outcomes of (a) persistence, (b) certification completion, (c) degree
completion, (d) any award completion, or (e) vertical transfer.

Both logistic regression and linear probability modeling were run in Stata; however,
because both types of statistical techniques produced similar results, linear probability modeling
was used for interpretation purposes. Von Hippel (2017) stated that linear probability modeling
is much easier to interpret than logistic regression. Estimates were produced using three
empirical linear probability model specifications: Model 1 included only the dependent and
independent variables of CTE credits earned and SSM/V status (no control variables); Model 2

added a set of student demographic control variables; Model 3 included the full set of control
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variables listed in Table 2. Each linear probability model was run in Stata and was weighted,
which means it included the probability weight. The BPS: 04/09 dataset was the result of a
stratified sampling method, which was done strategically to achieve external generalizability to
the entire population of community college students.

Persistence. Table 9 shows the results for the dependent outcome variable Persistence.
There was a statistically significant relationship between the main effect of CTE credits earned
and persistence across all three models (p < .001 level). Specifically, in Model 1, which sought to
predict persistence from CTE credits earned and from SSM/V status, the results indicated that for
every additional CTE credit earned, the probability of persistence increased by a factor of 0.008
or 0.8 percentage points. Model 1 did not include any control variables. For the main effect of
SSM/V, Model 1 showed no significant probabilities between the SSM/V independent variable
and the outcome of persistence, suggesting that there was no significance between SSM/V and
non-military students with this outcome. Lastly, the interaction effect of CTE credits earned and
SSM/V status in Model 1 showed no significant probability association between the variables.

In Model 2, demographic control variables were added to the linear probably equation.
As Table 9 shows, there was a statistically significant and positive relationship between the main
effect of CTE credits earned and persistence. For each additional CTE credit earned in Model 2,
the probability of persistence increased by a factor of 0.008 or 0.8 percentage points. Next,
Model 2, indicated a statistically significant (p < .05 level) and positive relationship between the
main effect of SSM/V status and persistence. This result suggests that, when controlling the
student demographic variables, SSM/V had a higher probability of persistence than non-military
students, by a factor of 0.14 or 14 percentage points. The interaction effect of CTE credits earned

and SSM/V status in Model 2 showed no significant relationship to persistence.
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In Model 3, all control variables were added to the linear probability equation. These

included not only demographic variables, but also student academic characteristic variables and

institutional factor variables as well. As with Models 1 and 2, Model 3 showed a statistically

significant (p < .001 level) and positive relationship between CTE credits earned and persistence.

For each additional CTE credit earned, the probability of persistence increased by a factor of

0.007 or 0.7 percentage points. No significant association was found between SSM/V status and

persistence in Model 3, nor did the interaction effect of CTE credits earned with SSM/V status

produce significant results related to persistence.

Table 9

Results of Linear Probability Modeling - Persistence

Outcome: Persistence Model 1 Model 2 Model 3
CTE Credits Earned 0.008*** 0.008*** 0.007***
(0.0005) (0.0005) (0.0006)
Student Service Member/Veteran 0.02 0.14* -0.01
(0.07) (0.07) (0.09)
CTE Credits X SSM/V -0.0008 -0.0008 0.004
(0.002) (0.002) (0.003)
R’ .08 13 13
Demographic Variables No Yes Yes
Academic Characteristic Variables No No Yes
Institutional Factor Variables No No Yes
n 4930 4930 3440

*p < .05, **p < .01, ***p < .001

Attained a Degree. Table 10 shows the results for the dependent outcome variable

Attained a Degree. Model 1 of the table shows that the main effect of CTE credits earned had a

positive and statistically significant effect on degree attainment (p < .001 level). For every

additional CTE credit earned, the probability of attaining a postsecondary degree increased by a

factor of 0.006 or 0.6 percentage points. Interestingly, as shown in Model 1 in Table 10, there
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was a statistically significant and negative effect of SSM/V status on degree attainment. The
probability of degree attainment for SSM/V decreased by a factor of -0.08 or -8 percentage
points (p < .05 level) as compared to non-military students. Additionally, the interaction effect of
CTE credits earned and SSM/V status shown in Model 1 also indicated a statistically significant
and negative relationship between these variables (p < .05 level). The interaction effect of CTE
credits earned and SSM/V status decreased the probability of degree attainment by a factor of
-0.003 or -0.3 percentage points.

Model 2 of Table 10 shows the linear probably results with the demographic control
variables included to the equation. As with Model 1, the main effect of CTE credits earned had a
significant and positive effect on degree attainment (p < .001 level). For each additional CTE
credit earned, the probability of degree attainment increased by a factor of 0.006 or 0.6
percentage points. For SSM/V in Model 2, no significance was found between the independent
and dependent variables. Likewise, with the interaction effect of CTE credits earned and SSM/V
status in Model 2, no significance was found in the regression.

Model 3 of Table 10, which included all of the control variables, indicated that, for each
additional CTE credit earned, the probability of degree attainment increased by a factor of 0.005
or 0.5 percentage points. For SSM/V in the model, no statistically significant results were found
as it pertained to the probability of degree attainment, suggesting that there is no difference
between SSM/V and non-military students in this outcome. The same result of no statistical
significance was found for the interaction effect of CTE credits earned and SSM/V status in

Model 3 as shown in Table 10.
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Table 10

Results of Linear Probability Modeling - Attained a Degree

Outcome: Attained a Degree Model 1 Model 2 Model 3
CTE Credits Earned 0.006*** 0.006*** 0.005***
(0.0005) (0.0005) (0.0006)
Student Service Member/Veteran -0.08* 0.04 -0.06
(0.04) (0.04) (0.07)
CTE Credits X SSM/V -0.003* -0.003 0.002
(.002) (0.002) (0.004)
R’ .05 12 17
Demographic Variables No Yes Yes
Academic Characteristic VVariables No No Yes
Institutional Factor Variables No No Yes
n 4930 4930 3440

*p <05, %% p < 01, *** p < 001

Attained a Certificate. Table 11 shows the results for the dependent outcome variable
Attained a Certificate. Model 1 of the table shows that the main effect of CTE credits earned had
a positive and statistically significant effect on degree attainment (p <.001 level). For each
additional CTE credit earned, the probability of attaining a postsecondary certificate increased by
a factor of 0.003 or 0.3 percentage points. For SSM/V in Model 1 of Table 11, the regression did
not produce statistically significant results attributable to earning a postsecondary certificate as
compared to non-military students. Likewise, the interaction effect of CTE credits earned and
SSM/V status shown in Model 1 also did not indicate a statistically significant probability
association between those variables.

Model 2 of Table 11 shows the regression with the demographic control variables
included in the linear probability model. The main effect of CTE credits earned had a significant

and positive effect on certificate attainment (p < .001 level). For each additional CTE credit
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earned, the probability of certificate attainment increased by a factor of 0.003 or 0.3 percentage
points. For the main effect of SSM/V in Model 2, no significance was found between the
independent and dependent variables, suggesting that there is no difference between SSM/V and
non-military students. Likewise, with the interaction effect of CTE credits earned and SSM/V
status in Model 2, no significance was found in the regression.

Model 3 of Table 11, which included demographic control variables, academic
characteristic variables, and institutional factor variables, indicated that, for each additional CTE
credit earned, the probability of certificate attainment increased by a factor of 0.003 or 0.3
percentage points. For the main effect of SSM/V in the model, no statistically significant results
were found as it pertained to the probability of certificate attainment as compared to non-military
students. The same result of no statistical significance was found for the interaction effect of
CTE credits earned and SSM/V status in Model 3 of Table 11.

Table 11

Results of Linear Probability Modeling - Attained a Certificate

Qutcome: Attained a Certificate Model 1 Model 2 Model 3
CTE Credits Earned 0.003*** 0.003*** 0.003***
(0.0004) (0.0004) (0.0005)
Student Service Member/Veteran -0.04 -0.06 -0.02
(0.04) (0.04) (0.03)
CTE Credits X SSM/V 0.005 0.005 -0.002
(0.003) (0.003) (0.002)
R’ .06 .07 .08
Demographic Variables No Yes Yes
Academic Characteristic VVariables No No Yes
Institutional Factor Variables No No Yes
n 4930 4930 3440

* p <05, ** p < .01, *** p < .001
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Attained Any Award. Table 12 shows the results for the dependent outcome variable
Attained Any Award. As with the previous outcome variables, there was a statistically
significant positive relationship between the main effect of CTE credits earned and any award
attainment across all three models (p < .001 level). In Model 1, the results indicated that for each
additional CTE credit earned, the probability of any award attainment increased by a factor of
0.009 or 0.9 percentage points. For the main effect of SSM/V in Model 1, a statistically
significant and negative relationship was found between SSM/V and any award attainment (p <
.05 level). SSM/V status in Model 1 resulted in a decreased probability of any award attainment
by a factor of -0.11 or -11 percentage points when not controlling for demographic, academic
characteristic, or institutional factor variables. Lastly, in Model 1 of Table 12, the interaction
effect of CTE credits earned and SSM/V status showed no significant probability association
between the variables.

In Model 2 of Table 12, demographic control variables were added to the linear
probability equation. As this table shows, there was a statistically significant and positive
relationship between the main effect of CTE credits earned and any award attainment. For each
additional CTE credit earned in Model 2, the probability of any award attainment increased by a
factor of 0.009 or 0.9 percentage points. Model 2 did not indicate a statistically significant
relationship between the main effect of SSM/V status and any award attainment, nor was there
any significance to the interaction effect of CTE credits earned to any award attainment in the
model.

In Model 3, with all control variables added to the regression, a statistically significant (p
<.001 level) and positive relationship was found between the main effect of CTE credits earned

and attaining any award. For each additional CTE credit earned, the probability of attaining any
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award increased by a factor of 0.008 or 0.8 percentage points. Neither the main effect of SSM/V

status in Model 3, nor the interaction effect of SSM/V with CTE credits earned, produced a

significant probability relationship with the attained any award outcome. These results suggest

no difference in the outcome of SSM/V status as compared to non-military students.

Table 12

Results of Linear Probability Modeling - Attained Any Award

Outcome: Attained Any Award

Model 1 Model 2 Model 3
CTE Credits Earned 0.009*** 0.009*** 0.008***
(0.0005) (0.0005) (0.0006)
Student Service Member/Veteran -0.11* -0.03 -0.07
(0.05) (0.05) (0.07)
CTE Credits X SSM/V 0.001 0.001 0.0007
(0.002) (0.002) (0.004)
R’ 11 15 19
Demographic Variables No Yes Yes
Academic Characteristic Variables No No Yes
Institutional Factor Variables No No Yes
n 4930 4930 3440

* p <05, ** p < .01, *** p < .001

Vertical Transfer. Table 13 shows the results for the dependent outcome variable

Vertical Transfer. There was a statistically significant, but negative, association between the

main effect of CTE credits earned and vertical transfer across all three models (p <.001 level). In

Model 1, for example, the results indicated that for each additional CTE credit earned, the

probability of vertical transfer decreased by a factor of -0.002 or -0.2 percentage points. For

SSM/V, Model 1 showed no significant probabilities between the main effect of SSM/V status

and the outcome of vertical transfer, suggesting no differences in SSM/V and non-military
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students. The interaction effect of CTE credits earned and SSM/V status in Model 1 showed no
significant probability association between the variables.

In Model 2, with demographic control variables added to the regression, there was again
a statistically significant and negative association between the main effect of CTE credits earned
and vertical transfer. For each additional CTE credit earned in Model 2 of Table 13, the
probability of vertical transfer decreased by a factor of -0.002 or -0.2 percentage points. Model 2
did not indicate a significant association between the main effect of SSM/V status and vertical
transfer outcome, nor was there any significance to the interaction effect of CTE credits earned
and SSM/V status on the outcome in this model. Again, the results suggest no differences in
SSM/V status as compared to non-military students with regards to the vertical transfer outcome.

In Model 3, with all control variables added to the regression, a statistically significant (p
<.001 level) and negative relationship was found between the main effect of CTE credits earned
and vertical transfer. For each additional CTE credit earned, the probability of vertical transfer
decreased by a factor of -0.003 or -0.3 percentage points. The association between the main
effect of SSM/V status and vertical transfer in Model 3 of Table 13 showed no statistical
significance, suggesting no differences between SSM/V and non-military students.

The interaction effect of CTE credits earned and SSM/V status in Model 3, however, did
produce a statistically significant and positive association with vertical transfer (p < .05 level).
For each additional unit of interaction between CTE credits earned and SSM/V status, the
probability of vertical transfer increased by a factor of 0.008 or 0.8 percentage points. Figure 13
graphically represents the association between the interaction of CTE credits earned and SSM/V
status to vertical transfer. For example, the blue line in Figure 13 depicts the predicted

probabilities of vertical transfer from CTE credit accumulation among non-military students. As
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shown, there is a negative slope as CTE credits earned increased. By contrast, the red line in the
figure shows the predicted probabilities of vertical transfer from CTE credit accumulation among

SSM/V. As CTE credit accumulation increased for SSM/V, probabilities of vertical transfer

actually increased.

Table 13

Results of Linear Probability Modeling - Vertical Transfer

QOutcome: Vertical Transfer Model 1 Model 2 Model 3
CTE Credits Earned -0.002*** -0.002*** -0.003***
(0.0004) (0.0004) (0.0005)
Student Service Member/Veteran -0.06 0.05 -0.12
(0.05) (0.06) (0.08)
CTE Credits X SSM/V -0.0001 -0.0001 0.008*
(0.001) (0.001) (0.004)
R’ 01 .08 17
Demographic Variables No Yes Yes
Academic Characteristic VVariables No No Yes
Institutional Factor Variables No No Yes
n 4930 4930 3440

*p < .05, ** p < .01, *** p < .001
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Figure 13

Interaction of CTE Credits Earned and SSM/V Status on Vertical Transfer
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Summary

This chapter discussed the results of the descriptive statistical analysis, as well as the
inferential statistical analysis using the dependent outcomes of persistence, degree attainment,
certificate attainment, any award attainment, and vertical transfer with the independent variables
of CTE credits earned and SSM/V status. Linear probability modeling was used as the statistical
method of analysis in this study, which produced three empirical model specifications for all five
outcomes. Each of these models utilized distinct control variables in the equations.

The most significant findings of these analyses were that CTE credits earned had a
statistically significant and positive association with persistence, degree attainment (AA or BA),
certificate attainment, and any award attainment AA, BA, or certificate). As CTE credits earned

increased, so did the probabilities of these four outcomes. The analysis also found that a
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statistically significant, but negative, association existed between CTE credits earned and the
vertical transfer outcome suggesting that as CTE credits earned increased, the probability of
vertical transfer decreased. Additionally, a statistically significant and positive association was
found in the interaction effect of CTE credits earned with SSM/V status on the vertical transfer
outcome, suggesting that as SSM/V accumulate CTE credits, their probability of vertical transfer
increases. Chapter 5 will further explore these results as related to the research question used in

this study.
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Chapter 5. Summary, Recommendations for Future Research, and Conclusions

Introduction

This chapter begins with a summary of the research findings from this study, then
discusses the answers to the research question from the perspective of each of the five outcomes
tested. The decision to reject or not to reject the null hypothesis for each outcome is also
provided for each of the three models within the respective outcomes. A brief note about
researcher bias is provided in this chapter. A discussion of the implications for both research and
policy are then presented, followed by the limitations of this study. The chapter concludes with a
discussion of the recommendations for future research, followed by a note about the impact of
the COVID-19 pandemic on this study, and lastly a final summary.
Summary of Key Results

This study found little association between the interaction of CTE credit accumulation
among community college student service members/veterans (SSM/V) and the five outcomes of
persistence, degree attainment, certificate attainment, any award attainment, and vertical transfer.
Two exceptions to note, however, are Model 1 of Table 10, and Model 3 of Table 13 as shown in
Chapter 4. The most compelling of these exceptions is the interaction effect of CTE credits
earned with SSM/V status within the vertical transfer outcome. Here, the results of Model 3
indicated that the stronger the interaction effect of CTE credits earned and SSM/V status, the
higher the probability of vertical transfer. This is compelling because the inclusion of all the
covariates used in this study produced both a statistically significant and opposite result than
what was found in Models 1 and 2 of that outcome. No other interaction of the independent
variables across any of the outcomes tested had a statistically significant result when all of the

covariates were included in the equation.

135



The main effect of SSM/V status did not show a significant relationship with any of the
outcomes when all of the covariates were used in the equation. This suggests no differences
between SSM/V status and non-military students as it relates to these five outcomes when
controlling for demographic, academic characteristic, and institutional factor variables. The main
effect of SSM/V status did show a significant and positive association with persistence when
controlling for demographic variables only, indicating that SSM/V have a higher probability of
persisting than non-military students when controlling for demographic variables. Lastly, a
significant but negative association was found between the main effect of SSM/V status with
degree attainment and any award attainment when not controlling for the covariates.

This study found that there was a statistically significant and positive association between
the main effect of CTE credits earned and four of the five outcomes among 2-year community
college students. This finding was consistent across each of the three models used in this study
for the four out of five outcomes. This association suggested that as additional CTE credits were
earned, the probability of the students’ persistence, degree attainment, certificate attainment, and
any award attainment also increased. Though the estimates are small, they are statistically
significant as well as practically significant. The vertical transfer outcome, on the other hand,
showed a negative, yet significant, association with CTE credits earned. As additional CTE
credits were earned, the probability that students would vertically transfer decreased.

Answer to the Research Question

This section discusses the results of the analysis as it relates to each of the specific

outcomes and as it pertains to the research question. The research question used in this study

was:
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e RQ: What is the relationship between CTE credit accumulation among
community college student service members/veterans and the following academic
outcomes: (a) persistence, (b) certification completion, (c) degree completion, (d)
any award completion, or (e) vertical transfer?

The hypotheses used in this study were:

Alternative Hypothesis:

e Ha: There is a statistically significant relationship between CTE credit
accumulation among community college student service members/veterans and
the academic outcomes of (a) persistence, (b) certification completion, (c) degree
completion, (d) any award completion, or (e) vertical transfer.

Null Hypothesis:

e Ho: There is no statistically significant relationship between CTE credit
accumulation among community college student service members/veterans and
the academic outcomes of (a) persistence, (b) certification completion, (c) degree
completion, (d) any award completion, or (e) vertical transfer.

Persistence

This study found no significant relationship between the interaction effect of CTE credits
earned and SSM/V status with the outcome of persistence when all of the control variables were
included in the equation. This suggests that CTE credit accumulation does not relate to
persistence differently for SSM/V and non-military students at the community college level. This
interaction result indicates that the null hypothesis for this relationship was not rejected.

For the main effect of SSM/V status, the only significant relationship to persistence came

in Model 2, which included only student demographic variables in the equation. In this case,
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SSM/V status resulted in an increased probability of persistence by 14 percentage points. This
association was interesting because it was the highest probability within any of the models in this
study, and it suggested that when controlling for demographic variables, SSM/V had a 14
percentage point increase in the probability of persistence as compared to non-military students.
The significance of the association between the main effect of SSM/V status and persistence in
Model 2 suggests that the null hypothesis of no relationship was rejected. When all of the control
variables were added to the equation; however, the results showed no significant association
between the main effect of SSM/V status and persistence, thus, the null hypothesis for this result
was not rejected.

The main effect of CTE credits earned showed a significant and positive relationship to
community college student persistence. As additional CTE credits earned increased, the
probability of student persistence also increased. One possible explanation for this result is that
community college students who earn additional CTE credits may be focused on acquiring job
skills that are valuable in the market and can be immediately applied, leading to increased
income and other outcomes valuable to the students. Understanding how their CTE education
can be immediately applied in the workforce may be a motivational factor leading to the
probability of increased persistence. Because of the significant association between the main
effect of CTE credits earned and the outcome of persistence, the null hypothesis of no
relationship is rejected.

Degree Attainment

This study found no significant relationship between the interaction effect of CTE credits

earned and SSM/V status with the outcome of degree attainment when the full model using all

covariates was run. Because of this result, the null hypothesis for this relationship was not
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rejected. However, this study did find a significant, yet negative, association between the
interaction effect of CTE credits earned and SSM/V status and the outcome of degree attainment
when not controlling for any of the covariates (see Model 1). In this case, the interaction of the
independent variables resulted in a decreased probability of degree attainment for SSM/V
students by -0.3 percentage points. This result suggested that the null hypothesis of no
relationship between the interaction effect and the outcome was rejected. When the demographic
covariates were added to the equation, the significance of this finding disappeared, thus, the null
hypothesis for this relationship was not rejected.

For the main effect of SSM/V status, without the covariates added to the model, there
was also a significant and negative probability association between the variable and the outcome,
suggesting that SSM/V students have a decreased probability of attaining a degree by -8
percentage points than non-military students. This result suggested that the null hypothesis of no
relationship was rejected for this model. There may be a number of reasons for the negative
relationship, including interruptions in SSM/V educational endeavors in order to fulfill military
obligations, or because of the greater responsibilities that SSM/V have outside of education that
may require their attention and therefore cause a delay in attaining a degree. When the covariates
are added to the equation, however, the significance of this result disappears, thus, the null
hypothesis of no relationship is not rejected.

As with persistence, CTE credits earned had a positive and significant association with
degree attainment for community college students. Again, an increase in additional CTE credits
earned also increased the probability of degree attainment for 2-year public postsecondary
students. Because of this result, the null hypothesis of no relationship between the main effect of

CTE credits earned and degree attainment is rejected.
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Certificate Attainment

This study found no significant relationship between the interaction effect of CTE credits
earned and SSM/V status across any of the models for this outcome, thus, the null hypothesis of
no relationship between the interaction and the outcome was not rejected. The main effect of
SSMV/V status by itself also did not show any significance to community college certificate
attainment across any of the three models, suggesting that there were no differences between
SSM/V and non-military students in the probability of certificate attainment. This result
indicated that the null hypothesis for the relationship between the main effect of SSM/V status
and certificate attainment was not rejected across any of the three models. The results of this
regression, however, did show a positive a significant association between the main effect of
CTE credits earned and certificate attainment across all three models. As CTE credits earned
increased, so did the probability of community college certificate attainment. This result
suggested that, like the previous outcomes discussed, the null hypothesis of no relationship
between the main effect of CTE credits earned and certificate attainment was rejected.

Of interest in these results as it pertains to CTE credit accumulation is the difference in
probabilities between degree attainment and certificate attainment. The data showed that students
had a higher probability of degree attainment through CTE credit accumulation than certificate
attainment (0.5 percentage points and 0.3 percentage points, respectively). Logically, it would
seem that CTE credit accumulation would increase certificate attainment by higher percentage
points than degree attainment since certificates typically do not take as long to complete or have
as many requirements for completion. One possible explanation for this difference may be in the
number of sub-baccalaureate students enrolled in a degree program versus the number of

students enrolled in a certificate program during the 2004-2009 time period. The NCES reported
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that the number of students enrolled in sub-baccalaureate occupational certificate programs in the
2003-2004 academic year was 302,000. The number of students enrolled in occupational degree
programs during that same academic year was 956,000 (National Center for Education Statistics,
n.d.f). When considering the percentage of completers in 2009 when the data was again collected
in these categories, the results showed that 50.3% of Subbaccalaureate students attained a
certificate, while 19.7% attained an associate’s degree. This means that approximately 152,000
students attained a certificate, while approximately 188,000 students attained an associate’s
degree by 2009.

Any Award Attainment

This study found no significant association between the interaction effect of CTE credits
earned and SSM/V status with the any award attained outcome across all three models, thus, the
null hypothesis of no relationship between the interaction and the outcome was not rejected.

For the main effect of SSM/V status, this study found a significant but negative
association with the attained any award outcome when none of the covariates were used in the
equation, suggesting that SSM/V have a decreased probability of award attainment of 11
percentage points as compared to non-military students when not controlling for demographic,
academic characteristic, and institutional factor variables. This result suggested that the null
hypothesis of no relationship between this main effect variable and the outcome was not rejected.
When the covariates were added to the equation, however, the results for the main effect of
SSM/V status no longer showed a significant association with the any award attained outcome,
suggesting that there was no significant difference in award attainment between SSM/V and non-
military students. The null hypothesis of no relationship between the main effect of SSM/V

status and any award attained is not rejected for Models 2 and 3.
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As with the previous outcomes, the main effect of CTE credits earned showed a
significant and positive association with the any award attained outcome across all three models,
suggesting that students had an increased probability of attaining any award as additional CTE
credits were earned. Because of this significant association, the null hypothesis of no relationship
between the main effect of CTE credits earned and the attained any award outcome is rejected.

The overall SSM/V attainment outcome reported in this study of 32% (see Table 2) was
much less than the 51.7% of SSM/V who attained either a degree or certificate that Cate (2014)
reported in the Million Records Project (MRP), which analyzed SSM/V data from 2002 to 2010.
This difference may to some extent be associated with the number of records used in the MRP as
compared to this study, as well as the differences in data sources and methods of analysis
between this study and the MRP. Cate (2014) suggested that if the MRP used the same
methodological procedures as the National Center for Education Statistics (NCES), lower
attainment rates for SSM/V would be expected due to time-to-completion differences in the data.
Vertical Transfer

This study found a significant and positive relationship between the vertical transfer
outcome and the interaction effect of CTE credits earned with SSM/V status when all of the
covariates were used in the equation. As the results from this study show, SSM/V do not transfer
at the same rate as non-military students (see Table 2), yet there are a number of SSM/V who
have as an academic goal to transfer from a 2-year to a 4-year institution (see Table 4). The
significant association between the interaction and the outcome suggested that the null
hypothesis of no relationship between the interaction and outcome was rejected in Model 3. For
Models 1 and 2 of the interaction, the null hypothesis of no relationship with the outcome is not

rejected.
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For the main effect of SSM/V status, the results showed no significant association with
the vertical transfer outcome across any of the three models. This result suggested that there was
no difference in vertical transfer for SSM/V as compared to non-military students. The null
hypothesis of no relationship between the main effect variable of SSM/V status and the outcome
is therefore not rejected across any of the models.

In terms of the main effect of CTE credits earned, the vertical transfer outcome, as with
the previous four outcomes, also showed a statistically significant association; however, this
association was negative rather than positive. This result suggests that for each additional CTE
credit earned, the probability of vertical transfer decreased for 2-year postsecondary students.
This makes sense because many community college CTE programs are focused for the most part
on either certification or 2-year degree attainment and not necessarily transfer to a 4-year
university. As stated previously, it is often the case that students taking CTE courses want to
apply their knowledge and skills in the workforce sooner rather than later in order to take
advantage of potential workplace opportunities. What is interesting is the opposite result of
SSM/V earning additional CTE credits having a positive outcome of vertical transfer. This raises
the question of why, which needs to be explored further. It may be that SSM/V who are taking
advantage of military-provided educational benefits, want to fully use those benefits, thus, they
transfer to a 4-year institution in order to do so. Another possible explanation might be that
SSM/V are pursuing CTE education in areas that are more aligned with a bachelor degree
pathway, such as those in science, technology, engineering, and math (STEM) or computer
science/information technology (C. Sublett, personal communication, October 1, 2020).

In four of the five outcomes tested in this study, the null hypothesis was not rejected for

the interaction effect, suggesting that there was no statistically significant relationship between
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CTE credit accumulation among community college SSM/V and the outcome. This means that
CTE credit accumulation impacts SSM/V and non-military students similarly, and that there is
no unique effect of earning CTE credits for SSM/V. The exception to these results was with the
vertical transfer outcome, in which there was a statistically significant relationship between the
interaction of CTE credit accumulation among SSM/V and the outcome. In this case, the null
hypothesis of no relationship between the interaction and the outcome was rejected, which
suggested that there was a unique effect for SSM/V over non-military students earning CTE
credits.
Avoidance of Research Bias

Although the author of this study was a military veteran, there were no expected
outcomes that the author hoped the results would show. The data in this study were analyzed in
an unbiased fashion with the overall goal to simply report the results truthfully and as found
based on the dataset used and the research question asked. All possible data associated with CTE
and SSM/V within the dataset were utilized in this study, and there was no intentionality by the
researcher to ignore or emphasize any part of the data or results.
Implications for Research and Policy

The results from this study have direct implications for both research and policy. From
the research perspective, although SSM/V studies continue to increase in number, there is still
room to add important knowledge to the discussion of the challenges and needs these students
face in postsecondary education. While this study did not find significant relationships between
the interaction effect of CTE credits earned with SSM/V status in four of the five outcomes, it
did find that, based on the estimates, increased CTE credits are associated with increased

academic performance across all outcomes regardless of SSM/V or non-military status, and it
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may be possible that studies with larger datasets of these variables could produce results with
stronger statistical power. State agencies, for example, that have access to large postsecondary
student datasets such as longitudinal data systems or statewide longitudinal data systems (Massa
& Gogia, 2017), could reproduce this study using their proprietary data to see if stronger
significant results can be obtained. Using robust datasets such as these can benefit SSM/V when
the data is collected in ways that capture all the uniqueness of the SSM/V educational
experience. Even more powerful are results that are collected, analyzed, and reported in a near
real-time environment. We are not there yet, but it is something in which to aspire.

Likewise, Institutional Effectiveness departments within individual colleges and
universities could also replicate this study with their proprietary data, as long as those data have
been collected at those institutions. Massa and Gogia (2017) report that some 66% of 2-year
public colleges collect data specifically on SSM/V, though not many put this information to
effective use, so there is room to improve in this area across many 2-year public postsecondary
institutions. State agencies and college Institutional Effectiveness offices must properly collect
data on SSM/V in order to better understand an important segment of their student population.
Collaboration of data collection, analysis, and reporting across local, state, and federal levels is
the ideal threshold for which to strive. Only through good data, that has been properly collected
and analyzed, can good decisions be made.

From the policy perspective, for community college CTE leaders, this study showed a
significant and positive relationship with important outcomes, which should be considered when
discussing CTE policies that affect student success and other important measures through CTE
credit accumulation. Knowing that CTE credit accumulation has a positive effect on persistence

and attainment outcomes should encourage CTE leaders and decision makers to use this
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information when promoting and marketing their programs and courses both inside and outside
their institutions.

This information should be communicated through all of an institution’s CTE
departments so that individual faculty members reinforce their understanding of the importance
of CTE credits earned, as well as CTE courses and programs in general, not just for their SSM/V
population, but also for their broader student audiences, including other underrepresented and
nontraditional student populations. Because faculty members are often the ones who spend the
most time with the students while they are on campus and in classes, it is important that CTE
faculty members are encouraged to use this knowledge about CTE credit accumulation to
continue to strengthen their students’ fortitude toward academic persistence and attainment
outcomes.

For college Institutional Effectiveness offices, beyond collecting general data about
SSM/V, Molina and Morse (2017) suggest disaggregating SSM/V data into not only persistence
and attainment categories, but also into “financial affordability and student debt”

(p. 70) as well. The more Institutional Effectiveness offices can collect and disaggregate SSM/V
data, the better prepared those offices are to make recommendations to key college decision and
policy makers, and other key stakeholders, and to help their institutions properly allocate scarce
resources to serve the needs of SSM/V and other nontraditional student populations (Daly & Fox
Garrity, 2017; Molina & Morse, 2017).

All constituencies within the 2-year postsecondary environment must continue to be
flexible in their efforts to support SSM/V, and to work together collectively to address the needs
and challenges of the SSM/V community at their schools. This collective effort to better

understand and serve SSM/V on college campuses has made noticeable improvements over the
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past several years, and it is important that these efforts continue in earnest well into the future;
however, it should also be understood that SSM/V academic needs are not all the same. This
population of students are very diverse, not only from their non-military peers, but also within
the different segments of military type. SSM/V can help with this effort by using their important
voices to communicate openly and honestly with the various college constituency groups about
the specific SSM/V needs and challenges in a manner that will facilitate continued positive
persistence and attainment results.

Limitations

The current study was limited in a number of ways. The dataset used in this study was
older than more current Beginning Postsecondary Students Longitudinal Study (BPS: 12/17)
dataset that was made available in late 2019 by the Department of Education and the National
Center for Education Statistics. The researcher did not have access to the newer restricted use
dataset for this study because the process of getting access to the BPS: 12/17 dataset was slowed
due to the worldwide pandemic. Only one dataset was used for this study, which contained
limited data on SSM/V.

Although the data came from a national representative dataset, the smaller sample size of
SSM/V limited the statistical power of this study. It is possible that military-affiliated students in
the BPS: 04/09 dataset did not identify themselves as SSM/V thereby limiting the number of
observations used in this study. Furthermore, there were only five outcomes used in this study,
which suggests that there may be other important outcomes to consider for future research, not
only for SSM/V in CTE, but also for SSM/V in non-CTE areas, as well as non-military students

within and outside of CTE. Additionally, there were many important variables collected through
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the BPS: 04/09 dataset that were not included in this study. Those variables may or may not have
had an impact on this study had they been included as covariates.
Recommendations for Future Research

While the research on SSM/V in postsecondary education continues to grow, there is still
much research to do on this important population of students and their educational endeavors.
This study focused on data from 2004-2009; however, further research should be conducted
using newer datasets, such as the Beginning Postsecondary Students Longitudinal Study 2012-
2017 cohort (BPS: 12/17). Using the newer dataset and comparing those results with the results
from the BPS: 04/09 dataset could produce a more robust picture of the relationship between
CTE credit accumulation of community college SSM/V and the outcomes of persistence and
attainment over a longer time period. This could also provide insights into any differences
between SSM/V using pre- Post-9/11 Gl Bill benefits and those using the Post-9/11 Gl Bill
benefits.

In addition to newer datasets, future research should gather a much larger sample of
SSM/V to analyze the relationship of CTE credit accumulation with SSM/V status as it relates to
persistence and attainment. Doing so may create statistically significant relationships between
the interactions and possibly negate the limited statistical power of this study due to the small
sample size. State researchers and policy makers could use their large datasets or other
administrative records at their disposal to conduct studies similar to this one to see if the
interactions of CTE credits earned and SSM/V status produces results with significant statistical
power. Studies could also be done at the institutional effectiveness level within individual

community colleges, provided they track and maintain data on CTE and SSM/V.
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This study focused specifically on CTE credit accumulation; however, further research
could be conducted to evaluate SSM/V persistence and attainment outside of CTE academic
credits and programs. Within CTE, further research could be conducted that analyzes SSM/V
persistence and attainment in each of the CTE clusters discussed in Chapter 2. To this end,
research could look at which CTE clusters SSM/V tend to gravitate toward, explore reasoning
behind those decisions, and what successes and challenges SSM/V face in pursuit of their
education in those fields.

Future research could also look at SSM/V perspectives in CTE based on qualitative
methods rather than just quantitative methods. Meeting with, and interviewing, SSM/V in a
qualitative format could expand the narrative and provide richer perspectives of the successes
and challenges these students face in persistence and attainment, whether at the 2-year or 4-year
level. This may help researchers and policy makers better understand the why of the
relationships produced by the results from this study, especially those from the vertical transfer
outcome where SSM/V had a significant and positive association when interacted with CTE
credits earned. Additionally, because faculty members often play an important role in student
persistence and attainment, future qualitative research on SSM/V could seek to understand the
role faculty members play in the eyes of SSM/V as they pursue their educational goals.

Other future research on SSM/V could consider how factors, such as student
characteristics, campus support services for SSM/V, or other institutional factors might affect
student persistence and attainment within the realm of community college CTE programs and
credits earned. In terms of student characteristics within the SSM/V community, future research
could look at the characteristics specific to those who persist versus those who do not persist,

especially at the community college level or within certain academic programs such as CTE.
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Additionally, future research could be disaggregated into specific categories of military students,
whether active duty, National Guard, reserves, or student veterans to find similarities or
differences in their postsecondary performance, whether persistence, attainment, or through other
measures (Molina & Morse, 2017). Daly and Fox Garrity (2017) argue that understanding
differences within the categories of SSM/V may be more important that understanding the
differences between SSM/V and non-military students.

A Note About COVID-19

When | began working on this dissertation, the world had not yet heard of COVID-19. As
I now complete this journey, not only has the world heard of COVID-19, it has profoundly
impacted almost every aspect of our lives. As the world works through these challenging times,
much remains unclear about what life will look like as we continue to manage through this
pandemic and once we move past it. As of October 1, 2020, according to Johns Hopkins
University, there are over 34 million cases of COVID-19 worldwide, with global deaths of
greater than 1 million and over 24 million recovered cases. In the United States, as of October 1,
2020, there are over 7.3 million cases of COVID-19, with over 208,000 total deaths and almost 3
million recovered cases (John Hopkins University, 2020).

Our military veterans already faced many challenges prior to COVID-19, but according
to the Bob Woodruff Foundation, the pandemic may worsen these challenges for veterans in
areas such as housing, employment, finances, and social isolation/loneliness among others
(Ramchand et al., 2020). Additionally, those organizations and programs that serve the veteran
community may be negatively impacted by the financial strains brought on by the pandemic
(Ramchand et al., 2020). While we may not yet fully grasp the severity of the challenges

veterans face due to COVID-19, we can be certain that the veteran community will be affected
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by the pandemic and will need assistance with not only managing through the pandemic, but also
ensuring that they are in the best possible position to thrive post-pandemic.

Student Service Members/Veterans, as a sub-population of the overall veteran
community, may also face new and unexpected challenges due to COVID-19. SSM/V that begin
at, or return to, community college during the pandemic may find difficulty in enrolling in
courses they need, or may experience some trepidation in an online learning environment that so
many colleges and universities have implemented. Community colleges are facing myriad
uncertainty due to COVID-19, and many have begun the painful process of making across-the-
board budgetary cuts due to declining enrollments (Jaschik, 2020). These cuts can affect the
number and type of courses available to students, as well as other valuable resources necessary
for student success that may be limited for the foreseeable future. Any budgetary cuts or resource
limitations will undoubtedly impact all students, especially those that are already disadvantaged
and vulnerable, not just SSM/V.

Although there is at present much uncertainty in postsecondary education, America’s
community colleges may be in a unique position to help with the economic recovery by training
displaced workers on new skillsets and helping those most affected by the pandemic prepare for
a not yet known future (Deming, 2020). Deming (2020) further argues that in order to do this,
community colleges must be properly funded at the state and national levels. Though no one at
this point has definitive knowledge of the future post-pandemic, an education can better prepare
people to take advantage of whatever the future holds.

What we do not know right now for certain is just how profoundly industries such as
those in CTE will be impacted by COVID-19 for the long term. At present, the data appear to be

inconsistent in terms of the overall economic impact from the pandemic. Some current economic
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indicators are moving in a positive direction, while others are not. Organizations such as
McKinsey & Company, however, are reporting increased economic optimism among business
leaders worldwide for the months ahead (FitzGerald et al., 2020). Optimism among leaders is
good, but a level of caution should be maintained as things can change quickly in the current
environment. A report by the Bureau of Labor Statistics showed that there are several CTE-
related industries that are considered essential, even during a pandemic, including
communications, critical manufacturing, emergency services, energy, food and agriculture,
healthcare, information technology, transportation, and others (Torpey, 2020). These industries
are still going to require workers who are trained in the specific skillsets that these jobs require.

No matter what the future holds, logic dictates that the U.S., and indeed the world, will
eventually get past this crisis. Future research on the impact that that the COVID-19 pandemic
has had on students, CTE, and community colleges would certainly be needed and warranted. In
the meantime, postsecondary students should not let the challenges of the COVID-19 pandemic
deter them in their educational endeavors. It may require taking a different path for the time
being to get there, but it does not need to prevent students from persisting and attaining their
educational goals.
Final Summary

As the country works through this period of unknown and turbulent times, one thing that
appears clear is the need to continue to have an educated, prepared, and productive workforce.
The need for people who are trained in CTE areas, for example, have, in recent months, shown
how important and valuable those skills are to our way of life. To many, these skilled and
knowledgeable workers have become essential, though those within the realm of CTE have

known this all along. As the nation, and indeed the world, faces an uncertain future, 2-year
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postsecondary institutions continue to stand ready to train a workforce to meet the nation’s
challenges head on with affordable and accessible courses, certificates, and degrees that allow
for greater economic prosperity and mobility. No matter what the future holds, CTE is going to
remain an important and indelible part of the local, state, and national landscape. A significant
finding from this study showed the importance of postsecondary CTE credit accumulation as it
relates to student persistence and educational attainment.

Military personnel continue to return home from overseas assignments and, whether
separating from the military or not, seek out educational programs from which to build a future.
Many of these warriors start or reenter this journey at the 2-year public institutional level
(Molina, 2014), and many of them struggle with the transition from the military to college to
civilian life. Active duty, reserves, National Guard, and veterans, together and separately, have
unique challenges as postsecondary learners. Although much work still remains, 2-year public
colleges are generally well positioned to receive and serve the needs of the SSM/V community.

Employers understand the value and benefit of including military-trained employees in
their organizational structures. Despite the challenges and uncertainty of today’s workplace
climate, military-trained employees will continue to be a valuable resource to employers because
of their valued skills and can-do attitude that accompany many of today’s service members.
Employers would be wise to promote and increase military personnel hiring practices within
their organizations in order to create or sustain a competitive advantage in the marketplace.

There are still many things we do not know about SSM/V, but this study’s goal of adding
to the extant literature on this important population of postsecondary students was achieved.
Though some researchers may strive to find life-altering “a-ha” moments through their scholarly

pursuits, or, to use a baseball analogy, “hit one over the fence,” oftentimes, real progress is made
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not by swinging for the fences, but rather by the consistent base hits. We know a little more
about SSM/V and CTE than we did previously, which is a definite base hit, and we will continue
to explore, be curious, ask questions, seek answers, and collaborate with like-minded people

until we have won the game.
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APPENDIX A

Federal Laws Related to Career & Technical Education

The following are relevant federal laws pertaining to vocational/career and technical education
(Gordon, 2014; Imperatore & Hyslop, 2017; O’Banion, 2019):

Morrill Land-Grant Act, 1862

Smith-Hughes Act, 1917

George-Reed Act, 1929

George-Dean Act, 1937

Employment and Training Act, 1946

George-Barden Act, 1946

Health Amendments Act, 1956

Manpower Development and Training Act, 1962

Vocational Education Act, 1963

Amendments to the Vocational Education Act, 1968, 1972, 1974
Comprehensive Employment and Training Act, 1973

Career Education Act, 1974

Career Education Incentive Act, 1977

Job Training Partnership Act, 1982

The Carl D. Perkins Vocational Education Act, 1984
Amendments to the Perkins Act, 1990 (Perkins I1), 1998 (Perkins I11), 2006 (Perkins IV),
2018 (Perkins V)

School-to-Work Opportunities Act, 1994

Advanced Technical Education-NSF, 1994

School-to-Work Opportunities Act, 1998

Workforce Investment Act, 1998

Trade Adjustment Assistance Community College and Career Training, 2011
Workforce Innovation and Opportunity Act, 2014
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APPENDIX C

Institutional Review Board Approval
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APPENDIX D

Postsecondary CTE Taxonomy — CIP Codes

Postsecondary taxonomy categories CIP 2000 Code

Career Education (career/technical education at the
subbaccalaureate level)
Agriculture and natural resources

Agriculture o1.

Natural resources/conservation 03.
Business management (includes 52., except
accounting, entrepreneurship, finance 52.04, 52.14,
management, and management information 52.15, 52.18,
systems) 52.19
Business support 52.04
Communications and design

Communications technologies 10.

Design (includes commercial art, fashion

design, and interior design) 50.04

Journalism and other communications 09.
Computer and information sciences 11.

Consumer services

Family and consumer sciences (includes

child care, family studies, and nutritional 19., except
services) 19.09
Personal and culinary services 12.
Parks, recreation and fitness 31.
Education 13.
Engineering, architecture and science technologies
Architecture o4a.
Engineering 14.
Engineering technologies 15.
Miilitary technologies 29.
Science technologies 41.
Health sciences 51.
Marketing
Marketing 52.14
Real estate 52.15
Sales and merchandising 52.18, 52.19
Protective services 43.

Public, legal, and social services

Lawv/legal studies 22.
Library sciences 25.
Public administration and social service 44.
Theology 39.
Manufacturing, construction, repair, and transportation
Apparel and textiles 19.09
Construction 46.
Repair a47.
Manufacturing 48.
Transportation 49.

This table was recreated from the Career and Technical Education
(CTE) Statistics - Postsecondary Taxonomy website:
https://nces.ed.gov/surveys/ctes/tables/postsec_ tax.asp

188



APPENDIX E

Results of Control Variables by Military Type

Variables Active Duty Students Reserve Students Student Veterans
Mean sd Sig. Mean sd Sig. Mean sd Sig.

Controls
Age 23.38 7.51 23.42 8.08 34.44 11.57 ¥
Female 0.19 - ok 0.21 - ok 0.24 - ¥
Race/Ethnicity

White 0.71 - 0.60 - 0.6 -

Black 0.10 - 0.15 - 0.2 - *

Latinx 0.10 - 0.12 - 0.1 - *

Asian n/d - 0.06 - 0.01

Other 0.10 - 0.08 - 0.1
Marital Status

Single/Divorced/Widowed 0.62 - *k 0.75 - * 0.52 - k%

Married 0.38 - whx 0.23 - * 0.40 - *xk

Separated n/d - 0.02 - 0.08 - K
Has Dependents 0.33 - 0.27 - 0.48 - A
Hours Worked per Week 40.62 16.73 wkk 28.35 18.26 Fkk 23.42 20.52
First Generation College Student 0.71 - 0.63 -- 0.81 - *
Highest Degree Ever Expected

Less than a BA 0.19 - 0.19 - 0.38 - *xk

BA or Higher 0.81 - 0.81 - 0.62 - *rk
Full-time College Attendance 0.33 - * 0.50 - 0.38 - K
Adjusted Gross Income 62.44 78.20 * 44.15 32.16 36.42 29.95
Postsecondary GPA 2.85 0.71 2.89 0.96 3.18 0.76 ko
Academic Integration 2004 38.10 45.84 * 59.62 49.05 49.57 41.13 *
Social Integration 2004 20.62 46.54 26.92 45.76 9.368 25.04 **
High School Diploma 0.95 - 1.00 - 0.99 -
HS GPA (2.5 or higher) 0.79 -- 0.81 - 0.63
Parents' Education

Father (Less than BA) 0.86 - 0.87 -- 0.86

Mother (Less than BA) 0.76 - 0.87 -- 0.92 -
Took Distance Ed. Courses 0.29 - * 0.21 - 0.21 - *x
Has a Disability 0.00 - 0.04 - 0.21 - **
Took Remedial Courses 0.19 - 0.17 - * 0.19 - *x
Distance from 1st Institution 195.29 42154 *x 167.60 585.42 ok 2157 41.91
Number of Inst. Attended 1.14 - 1.06 -- 1.05 -
Location of Institution

City 0.75 - 0.80 - 0.78

Town 0.20 - 0.12 - 0.16

Rural 0.05 -- 0.08 -- 0.06

n 21 52 117

n/d = No Data

*p< .05, ** p< 01, ***p <001
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APPENDIX F

Full Linear Probability Output

Outcome: Persistence Model 1 Model 2 Model 3
CTE Credits Earned 0.008*** 0.008*** 0.007***
(0.0005) (0.0005) (0.0006)
Student Service Member/Veteran 0.02 0.14* -0.01
(0.07) (0.07) (0.09)
CTE Credits X SSM/V -0.0008 -0.0008 0.004
(0.002) (0.002) (0.003)
R? .08 .13 .13
Outcome: Attained a Degree
CTE Credits Earned 0.006>** 0.006**>* 0.005™**
(0.0005) (0.0005) (0.0006)
Student Service Member/\Veteran -0.08* 0.04 -0.06
(0.04) (0.04) (0.07)
CTE Credits X SSM/V -0.003* -0.003 0.002
(.002) (0.002) (0.004)
R? .05 .12 .17
Outcome: Attained a Certificate
CTE Credits Earned 0.003*** 0.003*** 0.003***
(0.0004) (0.0004) (0.0005)
Student Service Member/Veteran -0.04 -0.06 -0.02
(0.04) (0.04) (0.03)
CTE Credits X SSM/V 0.005 0.005 -0.002
(0.003) (0.003) (0.002)
R? .06 .07 .08
Outcome: Attained Any Award
CTE Credits Earned 0.009*** 0.009*** 0.008***
(0.0005) (0.0005) (0.0006)
Student Service Member/VVeteran -0.11* -0.03 -0.07
(0.05) (0.05) (0.07)
CTE Credits X SSM/V 0.001 0.001 0.0007
(0.002) (0.002) (0.004)
R? 11 .15 .19
Outcome: Vertical Transfer
CTE Credits Earned -0.002*** -0.002*** -0.003***
(0.0004) (0.0004) (0.0005)
Student Service Member/Veteran -0.06 0.05 -0.12
(0.05) (0.06) (0.08)
CTE Credits X SSM/V -0.0001 -0.0001 0.008*
(0.001) (0.001) (0.004)
R? .01 .08 .17
Demographic VVariables No Yes Yes
Academic Characteristic VVariables No No Yes
Institutional Factor VVariables No No Yes
n 4930 4930 3440

*p < .05, ** p < .01, *** p < .001
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