
Are Current Military 
Education Benefits 
Efficient and Effective 
for the Services?
Jennie W. Wenger, Trey Miller, Matthew D. Baird, Peter Buryk, 

Lindsay Daugherty, Marlon Graf, Simon Hollands, Salar Jahedi, 

Douglas Yeung

C O R P O R A T I O N

https://www.rand.org/pubs/research_reports/RR1766.html
https://www.rand.org/


Limited Print and Electronic Distribution Rights

This document and trademark(s) contained herein are protected by law. This representation of RAND 
intellectual property is provided for noncommercial use only. Unauthorized posting of this publication 
online is prohibited. Permission is given to duplicate this document for personal use only, as long as it is 
unaltered and complete. Permission is required from RAND to reproduce, or reuse in another form, any of 
its research documents for commercial use. For information on reprint and linking permissions, please visit  
www.rand.org/pubs/permissions.

The RAND Corporation is a research organization that develops solutions to public policy challenges to help 
make communities throughout the world safer and more secure, healthier and more prosperous. RAND is 
nonprofit, nonpartisan, and committed to the public interest. 

RAND’s publications do not necessarily reflect the opinions of its research clients and sponsors.

Support RAND
Make a tax-deductible charitable contribution at  

www.rand.org/giving/contribute

www.rand.org

For more information on this publication, visit www.rand.org/t/RR1766

Library of Congress Cataloging-in-Publication Data is available for this publication.

ISBN: 978-0-8330-9806-1

Published by the RAND Corporation, Santa Monica, Calif.

© Copyright 2017 RAND Corporation

R® is a registered trademark.

Cover image by carlofranco, Getty Images.

http://www.rand.org/t/RR1766
http://www.rand.org/pubs/permissions
http://www.rand.org/giving/contribute
http://www.rand.org


iii

Preface

Since the end of World War II, U.S. service members have had access to benefits to 
support the pursuit of higher education. A primary focus of these benefits has been 
assisting the service member’s transition back to civilian life. In the current era, service 
members have access to a variety of education benefits for use while in the military and 
after. In particular, service members have access to the Post-9/11 GI Bill, a generous 
benefit passed in 2008 that includes funds for tuition and other expenses, as well as a 
living allowance. While in the military, service members have access to Tuition Assis-
tance. Research suggests these benefits improve service members’ long-term outcomes 
(such as labor force participation, earnings, and job satisfaction). However, these sub-
stantial benefits might also be expected to influence shorter-term outcomes, such as 
recruiting and retention.

At this point, sufficient time has passed to make it possible to assess key aspects of 
the Post-9/11 GI Bill. Therefore, the Office of the Under Secretary of Defense for Per-
sonnel and Readiness requested that RAND examine the two largest education bene-
fits, the Post-9/11 GI Bill and Tuition Assistance, with a focus on impacts on recruiting 
and retention and the potential for interactions between these benefits. This research 
should be of interest to policymakers concerned with education benefits, as well as to 
those interested in how benefits influence recruiting, retention, and other outcomes, 
and those interested in compensation for service members more broadly.

This research was sponsored by the Under Secretary of Defense for Personnel and 
Readiness and conducted within the Forces and Resources Policy Center of RAND’s 
National Defense Research Institute, a federally funded research and development 
center sponsored by the Office of the Secretary of Defense, the Joint Staff, the Uni-
fied Combatant Commands, the Department of the Navy, the Marine Corps, the 
defense agencies, and the defense Intelligence Community. For more information on 
the RAND Forces and Resources Policy Center, see www.rand.org/nsrd/ndri/centers/
frp or contact the director (contact information is provided on the web page). 

http://www.rand.org/nsrd/ndri/centers/frp
http://www.rand.org/nsrd/ndri/centers/frp
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Summary

The Department of Defense (DoD) is committed to investing in the education of 
service members and veterans. Today’s higher education assistance programs, like the 
original GI Bill in 1944, are designed to support service members’ transitions to civil-
ian life. There is evidence that some programs have achieved this goal, with studies 
suggesting that military members who receive higher education benefits and complete 
their courses of study enjoy high earnings in the civilian world (see, e.g., Loughran  
et al., 2011). 

What is uncertain, however, is how these programs affect DoD. Educational assis-
tance programs have the potential to attract people into service and thus have a positive 
effect on recruiting. But these benefits may also shorten the service time of some mem-
bers, as higher education improves their career prospects in the civilian world. More-
over, it is unknown how the different higher educational assistance programs comple-
ment one another in relation to recruiting, retention, and educational outcomes.

To gain a fuller understanding of the effects of today’s DoD education assistance 
programs on the military workforce, the Under Secretary of Defense for Personnel 
and Readiness (USD[P&R]) asked the RAND Corporation to address the following 
questions: 

• How do military education benefits influence recruiting?
• How do military education benefits influence retention?

Our sponsor also expressed interest in the ways that different education benefit 
programs could work together, and recommendations that could make existing ben-
efits more efficient or effective. 

Study Scope and Methods

The team focused on the two most substantial DoD education assistance programs, 
the Post-9/11 GI Bill (PGIB) and Tuition Assistance (TA). These two programs make 
up the bulk of DoD spending in this area. The PGIB was introduced and passed in 
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2008. This benefit recaptures the spirit of the original GI Bill by paying tuition at a 
wide variety of institutions, and by including a living allowance as well as funds for 
books and other expenses. While the PGIB can be used by veterans and current service 
members, its structure is more suited toward veterans intending to enroll in college full 
time, and indeed the vast majority of PGIB users have been separated veterans. The 
PGIB also includes a more unusual feature—those who qualify for the bill may divide 
its 36 months of benefits between themselves and one or more dependent(s). The PGIB 
has been utilized by well over 1 million (current and former) service members and by 
over 200,000 dependents. 

TA provides funds for tuition (within certain limits) for service members who 
wish to pursue higher education while serving. This benefit, too, is widely used; service 
members took over 9 million courses with TA funds between 2003 and 2015. There 
are small variations in this program across the services, but all versions pay for the cost 
of tuition with per–credit hour and per-year limits. 

Obtaining higher education through TA or the PGIB would be expected to have 
a substantial impact on eventual civilian earnings; accruing degrees or credits through 
these programs might also influence job placement, occupation, job satisfaction, and 
other long-term outcomes of former service members. 

As a generous benefit available to the vast majority of service members in the era 
following the terrorist attacks of September 11, 2001, the PGIB might also be expected 
to have an impact both on recruiting and on retention. Transferring the benefit to 
dependents requires an additional service commitment, so this aspect of the benefit, 
too, could be expected to have an impact on retention. TA might also be expected to 
affect shorter-term outcomes during service. Finally, it appears quite possible that TA 
and the PGIB might work together; service members may strategically use the two 
benefits to maximize desired educational outcomes. 

Due to the wide variety of potential effects of these benefits, we utilized a “life-
time” approach rather than focusing on only one or a few points in a service member’s 
career. Figure S.1 depicts the concept of education benefit evolution and use during a 
typical service career trajectory. 

The green, purple, and orange boxes in the figure depict the various data sources 
and approaches used to collect service members’ knowledge and use of education ben-
efits. The team collected enlistment, education, and service data from multiple sources, 
including the Defense Manpower Data Center, the U.S. Department of Veterans 
Affairs (VA) (the Defense Manpower Data Center also provided VA data), individual 
service branches, Status of Forces surveys, and Internet search results. The team also 
conduced interviews with eight college counselors specializing in military students at 
colleges and held numerous focus groups with new service members. Both qualitative 
and quantitative approaches were used in assessing the collected data. 
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Findings

Post-9/11 GI Bill Benefits Appear to Play a Small Positive Role in Attracting Potential 
Recruits 

The Post-9/11 GI Bill does appear to attract additional high-quality recruits. Our 
analyses of administrative data generally indicate that the proportion of high-quality 
recruits increased slightly after the PGIB was passed. Some of this increase does not 
seem to be linked to other factors (such as the civilian economy). We find generally 
similar results when we examine the proportion of recruits with Armed Forces Quali-
fication Test (AFQT) scores in the top quartile. This indicates that the passage of the 
PGIB had a small positive effect on the quality of recruits. 

Many New Recruits Know That Education Benefits Exist but Lack Insight on Details

Results from new-recruit focus groups suggest that a general awareness of benefits, 
rather than specific restrictions or benefit components, is likely to be driving enlist-
ment decisions. Focus groups participants were generally aware of education benefits 
but lacked detailed knowledge. Some recruits did appear better informed than others. 
Recruits informed about details were generally older, more likely to have prior experi-
ence with college, more likely to be female, and less likely to be entering the Marines. 
But as a group, new recruits lacked insight that would allow them to appreciate the 
substantial increase in benefit generosity that the PGIB represents. While we designed 
our focus groups to include a variety of new recruits, the groups included small num-
bers, and the results may not be generally representative of all new recruits.

Consistent with this finding, our analyses of Internet search data indicate that 
questions about educational opportunities in the services are unlikely to form the basis 
of most initial explorations into military enlistment. Instead, searches more often focus 
on aspects of life in the service, the procedures and requirements for joining, and pay. 
As we discuss below, while service members appear to learn more about education 

Figure S.1
Conceptual Framework for Education Benefits Decisionmaking Process

RAND RR1766-S.1
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benefits throughout their time in the military, we find some evidence that experienced 
service members still lack detailed information. 

Intention to Use Education Benefits Has Increased over Time

Multiple waves of data collected over a decade through the Status of Forces surveys 
suggest that intentions to use education benefits change throughout a service member’s 
military career. Over time, those completing the survey have become more likely to 
indicate that money for college played a role in their decision to join the military. Espe-
cially among those without dependents, service members are also likely to state that 
continuing their education is a reason they consider leaving the military. The data also 
demonstrated a modest increase in the level of spousal education, which suggests that 
spouses may be increasingly interested in education benefits. There was also a small 
decrease over time in the proportion who reported earning college credit while in the 
military. 

Passage of the PGIB Has a Small Negative Effect on Continuation, Which the 
Transfer Option Appears to Mitigate Somewhat

Our results indicate that continuation did decrease after the passage of the PGIB, and 
that some of the decrease cannot be explained by other factors. Passage of the PGIB 
appears to be associated with a 2– to 3–percentage point drop in continuation. This 
finding is consistent with some service members exiting the military to use the PGIB. 
We also find that the decrease in continuation was smaller among those with depen-
dents than among service members without dependents; in other words, the transfer 
option appears to have mitigated some of the negative effects on continuation. This is 
consistent with the intent of the transfer aspect of the PGIB.

Our Limited Interviews with College Advisors Suggest That Some Enrolled Service 
Members and Veterans May Lack Understanding of PGIB Benefits

We spoke to a limited number of college advisors. Information gathered in these inter-
views indicates that even after enrolling, some military and veteran students still lack 
detailed knowledge about their education benefits. In particular, they lack under-
standing of the underlying procedures and requirements related to the PGIB. Advisors 
related this to the complex nature of the PGIB benefits and a perceived lack of guid-
ance from military sources. Additionally, advisors also indicated concern that many 
of these students do not think strategically about how to utilize their various benefits 
and combine them effectively with other sources of support. However, current service 
members using the TA program were perceived to be generally well informed about 
their TA benefits. 
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TA and PGIB Benefits Complement Each Other Rather Than Overlap

Finally, the data suggest that TA and the PGIB work in concert. Even after the 2008 
passage of PGIB, service members have continued to use TA. Indeed, passage of the 
PGIB is associated with a small increase in TA usage. In this context, TA could repre-
sent an opportunity for those service members who choose to attend a four-year college 
on the PGIB to increase the probability of completing a degree within the confines of 
their PGIB benefits. We also find that those who use TA and/or PGIB are more likely 
than others to be promoted, even though PGIB usage occurs after the promotion deci-
sion. However, we note that TA and PGIB operate separately from each other. Coordi-
nation between the two programs could prove beneficial.

Recommendations

The findings from this study can be divided into two main groups: those that con-
cern knowledge and use of education benefits, and those that concern force manage-
ment issues. Additionally, we provide some suggestions for future research to further 
improve understanding of how service members learn about and use education ben-
efits. We take up each group of recommendations in turn. 

Knowledge and Use of Education Benefits

In general, our results indicate that new service members lack a detailed understanding 
of education benefits. While service members appear to gain substantial understanding 
over time, the limited number of interviews we undertook with college advisors sug-
gests that even at the point of school enrollment (generally after leaving the military), 
some service members may still lack key information. Therefore, we recommend provid-
ing additional information to service members at key points in time. 

Specific examples include providing additional or more targeted information to 
potential recruits. This could increase potential recruits’ knowledge—and apprecia-
tion—of education benefits. Also, expanding and/or making mandatory counseling ser-
vices for first-time PGIB users could assist students in finding the most effective path-
ways to reach their educational goals (thereby increasing the effectiveness of education 
benefits in terms of degree or credential attainment). Expanding and continuing to fine-
tune the GI Bill Comparison Tool could pay dividends as well. The VA has partnered 
with the U.S. Department of Education and DoD to develop this online tool that 
provides information that can help service members and dependent beneficiaries search 
for appropriate colleges to utilize their benefits (VA, undated). The tool includes useful 
information about completion rates of different credentials and earnings of gradu-
ates at eligible institutions. Such information can be helpful in choosing appropriate 
programs that can allow service members to complete useful credentials in a timely 
manner and potentially lowering costs. Finally, providing key information about benefit 
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and transfer options and requirements to those who are nearing the end of an enlistment 
term or who are nearing transfer eligibility could increase effectiveness. 

We note specifically that we do not know exactly how much information is pro-
vided to service members in the current system; it is possible that key information is 
already provided to service members and that some simply do not retain the informa-
tion. Determining what is provided/retained currently would be a key first step in 
expanding service members’ knowledge of benefits. 

Our analyses indicate that the TA program delivers educational credits at a lower 
cost than PGIB. Also, obtaining credit through TA could place service members in a 
better position to determine the appropriate course of study under the PGIB and could 
place them in a better position to complete a degree within the time frame allowed by 
the PGIB. Therefore, encouraging the use of the TA program has the potential to decrease 
costs and possibly increase degree completion.

Force Management and Force Shaping

Our analyses find that that the recent increase in education benefits represented by pas-
sage of the PGIB has had only a small influence on attracting potential recruits. The 
passage of the benefit is also linked to a decrease in continuation rates, but the decrease 
is smaller among those who have dependents. This suggests that the provision to trans-
fer the PGIB to dependents has, as intended, encouraged some service members to 
remain in the military. But the impact on continuation rates has been relatively modest 
as well. Based on these results, we recommend that DoD continue to focus on traditional 
tools, such as bonuses, to achieve force management. Indeed, while DoD should do as 
much as possible to ensure that education programs serve to benefit the Department 
and assist service members in obtaining their goals, our results suggest that changes 
to education benefits are unlikely to have large, substantial impacts on key aspects of 
force management (namely, recruiting and retention). Fortunately, other tools have 
been shown to be effective in addressing force management objectives.

Of course, continued careful tracking of recruit quality and retention metrics should 
remain an area of focus. Such tracking would likely become especially important if, 
for example, there were sudden changes to the cost of college or changes to the benefits 
provided through the PGIB or TA. 

Finally, given the evidence of interaction between TA and PGIB, we recommend 
carefully calibrating the alignment between DoD and VA on changes to the PGIB. Care-
fully coordinating any changes to the PGIB could assist DoD and the services in 
obtaining their goals related to recruitment and retention. At present, it is not clear that 
specific mechanisms for such coordination are in place.

Additional Research to Further Improve Understanding of Education Benefits

We recommend that DoD invest in multimethod approaches to better understand 
service members’ experiences with education benefits, and the extent to which they 
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are achieving their primary objectives. The data collected for this study did not enable 
the team to determine which service members and dependents complete degrees or 
programs. This information would be extremely helpful in making more overarching 
determinations of the effectiveness of these programs. 

Also, we recommend that future research focus on forecasting the costs of educa-
tion benefits moving forward. An important consideration for future policy decisions 
around military education benefits should be the overall costs of providing those bene-
fits. By all measures, these are high. The current annual cost of the PGIB alone is more 
than $10 billion. However, it is beyond the scope of the current project to estimate the 
total costs of these benefits over time.
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CHAPTER ONE

Introduction

The U.S. Department of Defense (DoD) has long been committed to investing in the 
education of service members and veterans. Today’s education assistance programs, 
such as the Post-9/11 GI Bill (PGIB, or “Chapter 33”) and Tuition Assistance (TA), are 
designed in part to support service member transition to civilian life in ways that are 
similar to the original Servicemen’s Readjustment Act of 1944 or “GI Bill” (Pub. L. 
78-346, 1944); that is, they compensate service members for the sacrifices made during 
service by making provisions for their economic well-being during the transition to 
the civilian world (U.S. Department of Veterans Affairs, 2013). Indeed, several studies 
in the past decade have demonstrated that many service members and veterans ben-
efit from these programs: Briefly, the relationship between military service, education 
benefits, and education attainment is a positive one that can result in increased civilian 
earnings for former service members (see Loughran et al., 2011). 

While the commitment to service member and veteran quality-of-life is an endur-
ing factor of DoD education assistance programs, less is known how about such pro-
grams affect DoD. More specifically, support for higher education is a benefit and, as 
such, it has a potential effect on the DoD workforce. Postsecondary education is costly, 
and a tuition benefit may influence people’s decision to enlist in the military. In turn, 
as education is gained, a service member’s economic prospects may improve in the 
civilian world, which might ultimately motivate him or her to leave service; finally, the 
compensation to attend college may influence some service members’ retention deci-
sions. Some insight into how programs affect military enlistment and retention has 
been gleaned through studies focused on earlier programs such as the 1984 Montgom-
ery GI Bill (MGIB). To date, however, there is very limited information on how new 
DoD education benefits are affecting enlistment and retention, and there is no exami-
nation of how different educational assistance programs complement or substitute for 
one another in relation to recruiting, retention, and educational outcomes.

To gain a fuller understanding of the effects of today’s DoD education assistance 
programs on the military workforce, the Under Secretary of Defense for Personnel 
and Readiness (USD[P&R]) asked the RAND Corporation to address the following 
questions: 
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• How do military education benefits influence recruiting?
• How do military education benefits influence retention?
• To what extent do military personnel use military education programs separately 

or together to further their education?  

The study elicited findings and recommendations for USD(P&R) leadership to con-
sider as they work to improve the efficacy and efficiency of military education assis-
tance programs.

Research Scope: Post-9/11 GI Bill and Tuition Assistance

This study focuses on two substantial DoD education assistance programs: the PGIB 
and TA. To date, the PGIB is the largest education benefit program available to service 
members and veterans in terms of yearly spending. PGIB pays for a variety of educa-
tion-related expenses and includes a living allowance that varies based on location. In 
some cases, service members can transfer their PGIB benefits to a spouse or child. In 
terms of overall generosity, the PGIB is, in most cases, considerably more valuable than 
its predecessor, the MGIB. The MGIB was flexible in that benefits were paid directly to 
the recipient, but it was more restrictive than the current bill in scope and value (Barr, 
2013; Martorell and Bergman, 2013). Indeed, the PGIB is closer in spirit to the origi-
nal GI Bill passed in 1944. 

The main program supporting pursuit of higher education while serving is TA. 
Each service has a separate TA program and slightly different requirements, but the 
structure is similar: This benefit pays for the cost of tuition with per–credit hour and 
per-year limits. Service members use TA to attend school, generally on a part-time 
basis, while serving. 

Together, these programs make up the majority of DoD and U.S. Department 
of Veterans Affairs (VA) expenditures on education benefits for service members and 
veterans today. There are numerous other programs that service members and veterans 
can access to further their education, but limiting the project focus to two large pro-
grams enabled us to assess program effectiveness and efficiency in a focused manner, 
while including the programs that make up the bulk of the spending in this area. 
Finally, administrative data are available on these programs; therefore, we can carry 
out our analyses at a granular level. Appendix A provides more detailed information 
on TA and the various GI Bills, as well as some information on the other education 
programs available to service members and veterans.
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Overview of Research Approaches and Data Limitations

Understanding the level of knowledge, usage, and plans for usage at each point in a 
service member’s career is key to observing the likely impact of the passage of the PGIB 
on recruitment and retention outcomes. For example, if recruits have little knowledge 
about PGIB benefits, then we should not expect to see a large impact of PGIB on 
recruitment. Similarly, the level of awareness about the details for transferring benefits 
to dependents would inform expectations about likely impacts of transferability on 
retention.

Figure 1.1 depicts the evolution of knowledge and use of education benefits over 
a military member’s time of service. We posit that recruits acquire general knowledge 
about education benefits as they consider whether or not to join the service, and then 
gain knowledge over their careers, particularly as they develop and implement a usage 
plan. Knowledge can be facilitated by influencers like military recruiters or college 
counselors, by information and advertising campaigns sponsored by the military and 
other sources, and by peers who have used or plan to use their benefits. The level of 
knowledge about benefits can influence service member decisions at every decision 
point in the military career. These points range over the time of service and beyond. 
They include the point where recruits are considering whether or not to join, and 
whether or not they use the benefits. The points also include their decision to reenlist, 
and whether and how they use the benefit at each reenlistment point. The career trajec-
tory framework also captures decisions about how military members use the benefits 
upon separation from service.

The green, purple, and orange boxes in Figure 1.1 depict the various data sources 
and approaches we utilized to assess service members’ knowledge about and use of edu-
cation benefits at each stage of their careers and beyond. We used both qualitative and 
quantitative approaches to assessing a vast amount of collected data. We summarize 
the data sources and methods used in the study below and present full information in 
each corresponding chapter of analysis.  

Figure 1.1
Conceptual Framework for Education Benefits Decisionmaking Process

RAND RR1766-1.1
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Qualitative Methods and Sources

The study draws upon a variety of qualitative data sources to understand service 
member knowledge about the level of education benefits available and details about 
the programs and plans for usage (if any) over the lifespan. We conducted a series of 
focus groups of new service members in the Delayed Entry Program (DEP) to identify 
service member knowledge around the time of accession. We collected and analyzed 
search terms related to education benefits programs using Google Analytics. To under-
stand service member knowledge, usage, and planned usage of benefits during service, 
we analyzed questions from the Status of Forces (SOF) survey. To better understand 
service member knowledge and usage of benefits after separation from service, we con-
ducted interviews with eight college counselors specializing in military students at col-
leges across the United States. 

Quantitative Methods

Our quantitative analyses draw upon rich administrative data from the Defense Man-
power Data Center (DMDC), the VA, each branch of the U.S. Armed Services, and 
other sources. We link databases from these agencies at the individual level and across 
time to develop a longitudinal database tracking all applicants for military service 
from 2002 to 2015, and capturing a range of information on characteristics of service 
members and their dependents at entry and at six-month intervals through separa-
tion from service or 2015. The data also capture detailed information on use of TA by 
the member and PGIB usage by the member and his or her dependents. We use this 
database to analyze the effects of PGIB passage on recruitment and retention, and to 
analyze the complementarities between the PGIB and TA programs using a variety of 
econometric approaches that we describe later. The particular analyses we conduct are 
informed by a set of hypotheses that we develop and refine using evidence from the 
qualitative results.1

Data Limitations

Despite the rich data at our disposal, evaluating our primary research questions using 
quantitative methods presents various difficulties because of the specifics of PGIB and 
the time period during which the bill was passed and enacted. First, the period of 
time covered in our study (2002–2015) was marked by a series of dramatic changes 
to the typical experiences of service members (for example, a substantial increase in 
the time spent deployed) and within the civilian economy (for example, the unem-
ployment rate increased sharply in 2009). The passage of the PGIB occurred in the 
midst of these changes. During this same time frame, other recruiting and retention 
incentives (such as enlistment bonuses and selective reenlistment bonuses) were used 

1  This study was reviewed and approved by RAND’s Human Subjects Protection Committee, as well as by 
appropriate authorities within the Office of the Secretary of Defense.
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quite heavily. For context, Figure 1.2 provides information on recruit quality and on 
civilian economic conditions. Specifically, Figure 1.2 demonstrates the sharp increase 
in the civilian unemployment rate that occurred during passage and enactment of the 
PGIB (recall that the bill was passed in 2008 and enacted in 2009). Over the entire 
period covered in Figure 1.2, recruit quality varied somewhat, but the general trend 
was toward increasing quality, and for much of the period recruit quality was quite 
high in historic terms.

Due to the many concurrent changes, separating the effects of education benefits 
poses significant empirical challenges. In our quantitative analyses, we employ several 
strategies to overcome these challenges. First, we compare service members’ responses 
before and after the passage of the PGIB; we hold constant as many other factors as 
possible in these comparisons. Due to the many other factors changing over the time 
period, we also compare information on different groups of service members likely to 
value education benefits in different ways. For example, service members with depen-
dents were likely to find more value in the potential to transfer the PGIB than service 
members without dependents. Also, a number of states provided education benefits 
to service members independently of the PGIB; we compare the responses of service 

Figure 1.2
Recruit Quality and the Civilian Unemployment Rate, 2001–2014

SOURCE: RAND NDRI analysis, based on data provided by DMDC and the U.S. Bureau of Labor Statistics. 
NOTE: “High quality” = score of at least 50th percentile on the Armed Forces Quali�cation Test (AFQT)
and high school diploma or equivalent credential.
RAND RR1766-1.2

Pe
rc

en
ta

g
e 

o
f 

n
o

n
–p

ri
o

r 
se

rv
ic

e 
ac

ce
ss

io
n

s 
“h

ig
h

 q
u

al
it

y”
 

Fiscal year of accession

2001 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

100

90

80

70

60

50

40

0

30

20

10

N
at

io
n

al
 u

n
em

p
lo

ym
en

t 
ra

te
 

(%
, s

ea
so

n
al

ly
 a

d
ju

st
ed

)

12.0

8.0

10.0

6.0

4.0

2.0

0.0
20032002

Army Navy USMCAir Force Unemployment rate



6   Are Current Military Education Benefits Efficient and Effective for the Services?

members in three of these states (Illinois, Texas, and Wisconsin) to the responses of 
service members in similar states that lacked such programs.

More specifically, to empirically assess our research questions, we use five primary 
strategies: (1) interrupted time-series at the national level, (2) difference-in-differences 
for strategic differential responses across service member attributes, (3) difference-in-
differences and triple difference estimators for regional analyses where we leverage 
states that already had similar education programs in place, (4) within-person pre-post 
analysis (fixed effects) for repeated choices that service members make, and (5) by-
person regressions of decisions, the most weakly identified.  

Organization of This Report 

Chapter Two provides further context for the study by describing PGIB and TA ben-
efits more fully. We also review relevant literature pertaining to decision factors, moti-
vations, and propensity for joining the military. Chapter Three presents the analysis 
and findings pertaining to new recruits’ perspectives of military education benefits, 
while Chapter Four presents the perspectives of college military and veteran stu-
dent office personnel. Chapter Five examines the impact of the passage of the PGIB 
on recruitment and retention and assesses whether and how military personnel use  
both the TA and PGIB programs separately or together to further their education. 
Chapter Six looks into potential recruit, service member, and veterans’ education ben-
efit knowledge and usage with a combination of data and methods. Finally, Chapter 
Seven summarizes our findings and offers recommendations for USD(P&R) and DoD 
leaders more generally to consider going forward. 

This work is supported by multiple appendices. Appendix A presents an overview 
of all education benefits available to service members and veterans. Appendix B pres-
ents an in-depth overview on the programs of study, TA and PGIB. Appendix C pres-
ents additional statistical and quantitative results from our study pertaining especially 
to retention. Appendix D offers more information on methods used on the Internet 
search queries. Appendix E presents our in-depth analysis of the SOF survey data.
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CHAPTER TWO

Research on the Impact of Military Service and Education 
Benefits on Educational Attainment and Civilian Earnings

In this chapter, we provide a brief overview of the literature most relevant to this 
research. The literature on educational attainment and labor market outcomes is rich 
and well established; we describe this literature only briefly before focusing on research 
that emphasizes various aspects of educational benefits provided to service members. 

Benefits and the Transition to the Civilian World

The positive relationship between educational attainment and labor market earnings 
is well established in the literature (see, among many, Card, 1999). In particular, those 
who complete a degree (high school, community college, or four-year college) have 
substantially higher earnings and more positive labor market outcomes (see, among 
many, Jaeger and Page 1996; Jepsen, Troske, and Coomes, 2014). Indeed, obtaining 
even minimal amounts of additional education raises long-term earnings, and educa-
tional benefits may have multigenerational effects. Specifically, there is evidence that 
even limited community college coursework leads to an increase in earnings that well 
exceeds the cost of attendance (Kane and Rouse, 1995). Examining an earlier benefit, 
the children of the service members who used the original GI Bill had a lower likeli-
hood of being retained (and thus higher levels of educational attainment) than chil-
dren of similar men who did not qualify for the benefit (Page, undated). 

Enlisted service members enter the military during the time period when many 
young people instead attend postsecondary or trade schools. Thus, the educational 
attainment and civilian earnings of service members and veterans could be expected to 
follow different trajectories from those of more traditional students and workers. Recent 
research tracking earnings of those who did and did not enlist over a long horizon indi-
cates that among enlisted service members, military service initially increases earnings 
by a substantial amount; the longer-term effect is also positive but somewhat smaller. 
Educational attainment appears to play some role in this relationship; enlistment delays 
college education but increases the likelihood of earning a two-year degree while decreas-
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ing the likelihood of earning a four-year degree (Loughran et al., 2011).1 However, this 
research examined personnel eligible for the MGIB. A key characteristic of the MGIB 
was the necessity to opt (and pay) into the benefit during the first year of service. In con-
trast, service members may opt into the PGIB at any point throughout their careers after 
qualifying; also, the PGIB offers more generous benefits (Martorell and Bergman, 2013). 
For these reasons, the take-up rate may be higher, and the educational choices may differ, 
among service members who qualify for PGIB compared with earlier cohorts. Indeed, 
initial research suggests the PGIB not only increases enrollment and persistence, but 
veterans using the PGIB are likely to enroll at (relatively expensive) four-year institutions 
(Barr, 2013). This is linked to the structure of the benefit—the PGIB includes funds for 
tuition and fees but also funds for other living expenses. (The MGIB in contrast provided 
a single monthly payment to the student). Therefore, the MGIB incentivized users to 
choose inexpensive schools located in areas with relatively low costs of living, as the ben-
efit amount did not depend on the cost of the school or the region. In contrast, the PGIB 
incentivizes the selection of more-expensive schools (up to the maximum benefit rates) 
and may incentivize locating in more expensive areas. This is likely to influence educa-
tional attainment. It is worth noting that other research finds somewhat different effects 
of education benefits on school choice; for example, Gilpin and Kofoed (2015) find that 
workers who have access to employer-based tuition assistance programs actually choose 
less expensive (and lower-quality) MBA programs. It is not clear how to compare these 
results with the incentives of the PGIB; employer-based tuition assistance programs may 
serve to encourage students to obtain additional education. The PGIB, and the MGIB, 
may have the same effect.  

Finally, the PGIB is a complex benefit, in several respects. Although service mem-
bers need not “opt in” to the benefit at an early point in their careers, transferring the 
benefit to a spouse or child must be completed prior to leaving the military. Given the 
36-month limit, planning and optimal course taking are likely necessary to complete a 
degree within the benefit limits. Using TA and PGIB in concert may be useful in this 
regard, but especially complex. In some of the earliest research on the PGIB, veteran 
students expressed confusion about the options available to them and the amount of 
benefit eligibility, as well as concerns and frustrations over the ability to transfer credits 
(for example, those earned through military training or TA) (Steele et al., 2011).

Education Benefits—Evidence on Enlistment and Retention

The relationship between education benefits and enlistment/retention has not been 
ignored. For example, Simon, Negrusa, and Warner (2010) lay out a framework for 

1  Research on earlier cohorts suggested that many who were drafted into military service has substantially lower 
earnings even ten to 20 years after service, suggesting that at least in an earlier era, military service had a relatively 
low payoff in the civilian sector; see Angrist, 1990.



Impact of Service and Education Benefits on Educational Attainment and Civilian Earnings   9

evaluating the effects of military education benefits from the perspective of DoD; they 
include the effect on enlistment, on enlistment selection (change in quality of enlist-
ees), and reenlistment.2 Our analysis accords well with this framework.3 These authors 
also find evidence that education benefits attract high-quality recruits. 

The military as a whole is concerned with the total number of recruits within a 
fiscal year, but also with the quality of those recruits. A high-quality enlisted recruit is 
considered to be one with at least a high school diploma and better than average scores 
on the AFQT; these recruits have a better record of completing their initial term of ser-
vice than other recruits (Buddin, 2005, among many others).4 Education benefits have 
been shown to be attractive to high-quality recruits (Polich, Fernandez, and Orvis, 
1982, among many others). Enlistment bonuses and other aspects of service have also 
been shown to influence potential recruits (see, e.g., Asch et al., 2010).

According to results from the University of Michigan’s “Monitoring the Future” 
(MtF) project during the 1990s, high school students planning on continuing their 
education at a four-year college showed a desire to serve that was higher than their 
expectation to serve (Segal et al., 1999). In other words, students expressed a wish to 
serve but were not confident that they would be able to do so. For example, some 
might have worried about meeting various qualifications. In the 1999 Youth Attitude 
Tracking Study (YATS), getting money for college was one of the top six goal items 
that differentiated military service from civilian employment (Eighmey, 2006). These 
findings imply that education benefits could be a valuable tool for attracting recruits 
who are likely to meet the high quality definition. If those planning on furthering their 
education are open to serving in the military but do not see its benefit, programs such 
as the PGIB that could enable attendance at a more expensive—and presumably high-
quality—institution could be effective. Barr (2015) finds that PGIB recipients attend 
relatively expensive schools. 

In 2009, approximately 48 percent of recruits were over 20 years of age (Rostker, 
Klerman, and Zander-Cutugno, 2014). In the same study, it was found that “money 
for education” was more likely to be a primary motivation for joining among these late 
joiners than among recent high school graduates (87 percent of late joiners listed it as 
a primary motivation, while 80 percent of high school enlistees did so). This suggests 
that older recruits may be especially interested in educational opportunities afforded 
by enlistment.

2  Simon, Negrusa, and Warner (2010) also include the probability that a separated individual uses education 
benefits; see Martorell and Bergman (2013) for a more detailed analysis of Montgomery GI Bill benefits usage 
post-separation from military service.
3  Other research examines various aspects of this framework as well; for example, the effect of education ben-
efits on reenlistment has been examined (Congressional Budget Office, 2006, among others), and the gains to the 
military from enlisting more skilled personnel for briefer periods (Asch, Kilburn, and Klerman, 1999).
4  There is no parallel definition of quality among officers.



10   Are Current Military Education Benefits Efficient and Effective for the Services?

The unique transfer aspect of the PGIB means that there is little relevant research, 
to date, on how this benefit is likely to affect retention. Using a combination of admin-
istrative data on sailors who received the Navy College Fund and survey data on stated 
intentions to reenlist, Schmitz and Moskowitz (2009) estimate a small overall nega-
tive effect on retention due to the passage of the PGIB, but a more substantial posi-
tive effect on stated intentions to reenlist in the future due to the ability to transfer 
the benefit. It is unclear how best to translate these particular stated intentions, but 
this research also suggests that intentions to reenlist are far more volatile than actual 
reenlistment rates; among those at the end of the first term, stated intentions suggested 
retention would decrease by 3 to 5 percentage points, but in fact the decrease was about 
1 percentage point. This suggests that the actual increase in retention rates due to the 
transfer option will be quite small. 

Finally, there is some research on TA. Previous research found that for at least two 
services (Navy and Marine Corps), a negative correlation existed between TA usage 
and reenlistment (Buddin and Kappur, 2005).5 The cost-free accumulation of cred-
its while on active duty was shown to encourage separation in order to complete the 
degree—an incentive that may be even higher with postseparation GI Bill benefits that 
cover most, if not all, of the remaining courses. However, it is important to note the 
program usage and reenlistment data used for this analysis were from 1997 and 1998, 
and no similar analysis has been conducted with more current data. 

In general, the literature suggests that potential recruits consider education ben-
efits valuable, but it is not clear how recruits weigh education benefits versus, for exam-
ple, enlistment bonuses. There is also little information on how a benefit with a transfer 
option such as that offered by the PGIB is likely to affect retention.

Next, we discuss our qualitative findings based on focus groups of new service 
members and their knowledge of and plans to use education benefits.

5  Garcia, Arkes, and Trost (2002) find a positive correlation between TA usage and retention in the Navy. How-
ever, it is not clear that they adequately control for time in the Navy, or for the factors that may influence use of 
TA.
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CHAPTER THREE

Perspectives of New Recruits on Military Education Benefits

To understand the role of military education benefits in service member decisionmak-
ing, it is important to have some information about what service members know about 
military education benefits, when service members learn about various aspects of the 
benefits available to them, and whether service members plan to use their benefits. For 
military education benefits to have an impact on recruitment and retention, individu-
als must be aware of the benefits available to them at the time of decisionmaking and 
must have an interest in using these benefits. In addition, the analytic models used to 
estimate the impacts of military education benefits typically require assumptions about 
the knowledge individuals have of their benefits. For example, these models might 
assume that individuals understand specific details about the value of their benefits and 
variation in benefits across time, across programs, or across geographic regions.

Conversations with service members can help to shed light on what is known 
about education benefits and how individuals plan to use them. By speaking with new 
recruits, individuals preparing to enlist in the military, we were able to better under-
stand what is known at the time of enlistment and the degree to which information on 
military education benefits may have affected enlistment decisions. While it is impor-
tant to understand how knowledge of military education benefits evolves over time 
and, thus, how it may play a role in later decisions to continue service and reenlist, 
we were unable to arrange focus groups with individuals nearing reenlistment for this 
study. Therefore, the findings in this chapter focus on new recruits—both their level 
of knowledge about education benefits and how they made the decision to enlist in 
the military. Finally, while we purposefully included members from across the country 
and from each branch of the armed services so that the information we gathered would 
be as representative of the population of new recruits nationally as possible, we do not 
claim to ensure that our sample is completely representative.  

Methodology

To learn about the perspectives of new recruits, we conducted sixteen 45-minute focus 
groups with service members across all four branches—the Army, Navy, Air Force, 
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and Marine Corps. We selected four U.S. cities—Baltimore, Maryland; Los Ange-
les, California; Richmond, Virginia; and San Antonio, Texas—and contacted recruit-
ers at the recruiting stations in regions around these cities to assist in selecting focus 
group participants from recruits currently in the DEP. Table 3.1 indicates the total 
number of focus groups and participants by military branch.1 None of the participants 
had attended boot camp, though the timing of when they first initiated the recruit-
ment process ranged widely across individuals. Some individuals had been given a 
ship date and job assignment at the time of the discussion, while others had not. Our 
focus groups included individuals planning to join the enlisted ranks, and participants 
varied by age, race/ethnicity, gender, and education level. 

Each focus group began with an explanation of the study and an informed con-
sent process. We developed a protocol that included 14 questions that touched on sev-
eral issues: the timing and reasoning behind deciding to join the military, awareness of 
military education benefits, knowledge about the specific conditions of the PGIB and 
TA programs, source of information on military education benefits, and plans to use 
military education benefits. We took detailed notes of the discussions and conducted 
analysis of focus group notes to identify key themes that emerged from the discussions 
around each of these issues. 

1  Focus groups with Army and Navy recruits were held in only two cities due to constraints on when these focus 
groups could be scheduled.

Table 3.1
Focus Groups and Participants by Region and Service Branch

City

Air Force Army Marines Navy Total

Focus 
Groups

New 
Recruits

Focus 
Groups

New 
Recruits

Focus 
Groups

New 
Recruits

Focus 
Groups

New 
Recruits

Focus 
Groups

New 
Recruits

Baltimore, 
Md.

1 11 0 0 1 9 0 0 2 20

Los Angeles, 
Calif.

1 9 2 15 1 10 2 15 6 49

Richmond, 
Va.

1 16 0 0 1 8 2 33 4 57

San Antonio, 
Texas

1 12 2 17 1 10 0 0 4 39

Total 4 48 4 32 4 37 4 48 16 165
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In several areas, we were able to calculate exact proportions of participants who 
provided certain responses because we collected responses from all participants. This 
includes information on why the recruits decided to join the military, for which we 
went around the room allowing every participant to respond, and information on col-
lege plans and reasons for planning to attend or not attend, for which responses were 
collected from all participants by pencil and paper. We did not systematically collect 
information across respondents regarding knowledge of benefits and plan for use (but 
instead allowed new recruits to volunteer information), so we are limited to more gen-
eral statements on the pervasiveness of knowledge or perspectives on these topics. Also, 
we assured participants that they could skip any questions they did not wish to answer; 
some did not answer questions about knowledge of benefits and plans for benefit use. 
Because our sample is not necessarily representative of all new recruits and because we 
did not systematically collect information on some questions, we often do not provide 
specific percentages of new recruits who agree with statements (such percentages could 
suggest a higher level of precision than our framework can support). 

Findings

Recruitment Decisions

We asked recruits to describe their decisions to join the military, including when they 
first started thinking about joining, why they decided to join, and whom they talked 
with as they were making their decisions. Participants varied widely in when they 
reported starting to think about joining the military. Approximately a third of new 
recruits in our focus groups reported that they’d always wanted to join, or had thought 
about joining from a relatively young age. Another third of recruits recalled early high 
school, a time when many students are contemplating future education and employ-
ment plans, as the time when they first started thinking about joining the military. 
The remaining third of recruits reported a more recent decision to join the military, 
toward the end of high school or after struggling with college or employment after 
high school. There were no notable patterns in the timing of decisionmaking about 
joining the military by service branch, geographic location, or gender.

Recruits cited a wide variety of reasons for joining the military. The most com-
monly cited reasons for joining were employment-related, including getting an imme-
diate job and getting training and experience for other jobs in the future; at least one 
participant in every focus group mentioned a need for a job or career preparation as 
a reason for joining. One recruit specifically mentioned the value of the military in 
providing a career rather than just a job. Benefits were the second–most commonly 
mentioned reason for joining the military, mentioned in every focus group. Education 
benefits were one of the more frequently mentioned benefits; all but two of the focus 
groups specifically highlighted education benefits as a reason for joining the military. 
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There was a clear pattern in responses by service branch, with new recruits to the Air 
Force, Army, and Navy more likely to mention benefits as a driving factor, relative to 
the Marines. Related to education, new recruits mentioned their desire to avoid incur-
ring college-related debt as a reason for joining the military and pursuing education 
using earned benefits. In five of our focus groups, recruits mentioned that they had 
already incurred college-related debt prior to enlistment, and questions were raised in 
two of the focus groups about whether loan repayment programs were still in place. 
On the other hand, some new recruits had a substantially different orientation to edu-
cation; these recruits reported deciding to join the military after struggling in school 
(high school or college). In nine of our 16 focus groups, we had at least one recruit 
respond that the choice to enter the military was as an alternative to college. 

Other commonly cited drivers of recruitment beyond employment- and  
education-related considerations include maintaining the family tradition, being able 
to contribute to something bigger, and patriotism. In approximately half of our focus 
groups, particularly those with Marine recruits, we heard of the elitism of being part 
of a select group, the physical challenge, and discipline as being important reasons for 
joining the military. In two focus groups, we heard about the ability to become a citi-
zen and opportunities for travel, and in three of the focus groups, recruits mentioned 
adventure as reasons for considering military service.

As new recruits were considering joining the military, they most commonly 
reported having spoken with family and friends about their decision; every focus group 
included recruits who spoke with friends and family. The majority of recruits across 
every focus group also mentioned interactions with recruiters, and these interactions 
were more commonly initiated by the recruits than the recruiter according to our focus 
group participants. Focus group participants from the Air Force were more likely to 
report that recruiters were challenging to establish contact with; Marine recruits were 
more likely to report that the recruiter initiated contact. In more than half of our 
groups we heard that recruits had other important influencers in the decisionmaking 
process, including teachers, ROTC instructors, neighbors, and significant others.

Awareness of Benefit Programs

While many of the recruits we spoke with cited education benefits and the ability to 
pay for college as important considerations in joining the military, they tended to refer 
to these benefits in a general way and did not specifically cite details of the programs 
or describe plans for using them. When we probed further on what programs came to 
mind when we mentioned education benefits, at least one recruit in each of our focus 
groups mentioned the GI Bill, with recruits in two of our focus groups specifically 
highlighting distinctions between the PGIB and the MGIB. Overall, approximately 
three-quarters of the participants in our focus groups seemed to be familiar with the 
GI Bill programs. It was more challenging for recruits to come up with programs 
beyond the GI Bill programs. In five of the 16 focus groups, there were no other pro-
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grams mentioned, and in the 11 focus groups where other programs were mentioned, 
typically fewer than half of recruits were aware of other programs. When recruits cited 
other education benefit programs, they mentioned loan repayment, the TA program, 
ROTC, credits for military service, and state programs like the Hazelwood Act in 
Texas. Across all of our focus groups, less than a quarter of recruits were familiar with 
the TA program.

Knowledge of the Post-9/11 GI Bill Program

In order to understand more about the knowledge recruits have regarding military edu-
cation benefit programs, we asked new recruits about the specific details of the PGIB 
program, including (1) how service members qualify, (2) who can actually use the ben-
efits, (3) when the benefits can be used, (4) what the benefits cover, and (5) whether the 
amount of benefits changes based on time in the military and other factors. At least 
one of the recruits in each focus group was able to provide some specific details on the 
PGIB program, though many recruits did not appear to be particularly confident in 
the accuracy of their knowledge, and the information was sometimes conflicting and/
or inaccurate. We observed that the recruits able to speak to details of the PGIB pro-
gram were often the same recruits who had prior college experience and/or mentioned 
education benefits as a primary driver in decisions to enlist. In other cases, individuals 
well versed in the program’s features cited prior family experience with benefits as the 
source of their knowledge. On the other hand, many recruits were direct about their 
lack of knowledge on the program; 12 of our 16 focus groups included recruits who 
mentioned they didn’t know much. One recruit noted that he’d “learn more about the 
specifics when he actually needed to use them.” The Air Force focus groups were more 
likely to include a number of recruits who could provide detailed information on the 
specifics of PGIB, followed by participants in the Navy and Army focus groups, where 
awareness levels varied across focus groups, but at least one or two individuals in each 
group did seem to have some detailed knowledge.

With regard to qualification for PGIB benefits, most of the recruits who offered 
detailed knowledge mentioned that this required active duty, though one recruit 
noted that Reservists were eligible in some cases for the benefits. There was substantial 
uncertainty about how long a service member needed to be on active duty to qualify 
for benefits. A 90-day enlistment period was mentioned in one of the focus groups, 
while enlistment periods of one year, three years and four years were also suggested as 
requirements to receive PGIB benefits (each was mentioned in two groups). There was 
also uncertainty about whether the amount of the benefit increased with time in the 
military, with new recruits equally likely to report that that they did and did not think 
benefit amounts depend on time in service (among those who volunteered a response 
to our probing on this question). One recruit suggested that each new contract might 
be tied to an additional PGIB benefit. So while new recruits had a general sense that 
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there may be requirements for time in service, there was not a good sense of the specific 
details of phased-in benefit levels between 90 days and 36 months of service.

The new recruits we spoke with suggested other potential restrictions on qualifi-
cation for the PGIB beyond time in service that varied in accuracy. One recruit men-
tioned the requirement that service members be honorably discharged. Another recruit 
reported (inaccurately) that individuals might need to be at a certain rank to qualify. 
The requirement to maintain certain grades in courses was mentioned by participants 
in three of the focus groups. Focus group participants had mixed views on the ability to 
use benefits while still in the military: Approximately half of the groups had a partici-
pant who mentioned PGIB benefits could be used while in the military, while the other 
half of focus groups had participants who were unsure or did not think the benefits 
could be used while still in service. Several recruits mentioned requirements to pay into 
the system to receive benefits; however, others in the two groups where this was men-
tioned suggested that this was specific to the MGIB and did not apply to the PGIB.

The ability to transfer benefits to dependents was raised in all but one of the 
groups we spoke with (prior to our probing specifically on this feature), though there 
were a number of recruits within each focus group who did not seem to be aware of 
transferability. We did not probe on the specifics of transfer, including service require-
ments, qualifying dependents, and benefit levels, and none of the recruits specifically 
mentioned the requirement of reenlistment for transfer of benefits. At the end of the 
focus groups, when we provided information on PGIB benefits, some recruits did 
appear surprised to hear about the reenlistment requirement.

New recruits were somewhat uncertain about what costs were covered by the PGIB 
and the amount of benefits available. Recruits in each of our focus groups reported 
knowledge that the benefits cover the bulk of tuition. Knowledge that PGIB benefits 
include housing costs was somewhat more limited; only ten of the 16 focus groups 
had recruits who volunteered housing costs as included prior to our probes specifically 
asking about these costs. In two of our focus groups, participants shared conflicting 
opinions about whether housing costs were covered under the PGIB. Recruits in six 
of the focus groups mentioned that textbooks were also covered under the program. 
When we asked new recruits about the total size of benefits, a few provided estimates 
of $70,000 to $80,000 total, but most recruits did not report having a good sense of 
the value of the benefits. None of the recruits expressed awareness of the indexing of 
total benefits to public college tuition or basic allowance for housing, and no one men-
tioned that total benefits might vary by location. Recruits in three of the groups across 
different services inquired about using GI Bill benefits to pay off existing student debt.   

New recruits reported having learned about their benefits from a range of dif-
ferent sources. The most commonly mentioned sources of information on the PGIB 
program were the Internet and recruiters, each mentioned in at least two-thirds of 
our focus groups. We did not specifically ask the focus groups about the quality of 
the information they receive, though one recruit specifically noted that he found the 
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information available on the PGIB at the VA website confusing. And while many of 
the new recruits portrayed recruiters as a valuable source of information, recruits in 
two of our focus groups reported they were skeptical of the accuracy of and motiva-
tion for the information they received from recruiters. New recruits mentioned several 
other sources including family, friends, and high school staff (each raised in at least 
three focus groups). New recruits often noted that their family and friends who served 
as sources of information were prior users of GI Bill benefits.

Knowledge of the Tuition Assistance Program

Just as new recruits were less likely to be aware of the TA program relative to the PGIB 
program, they were substantially less likely to be aware of the details of the program. 
More than one-third of the focus groups involved no discussion of the awareness of 
TA program details because no one was aware of the program. On the other hand, 
in one Air Force focus group all but two of the participants had heard of TA. New 
recruits to the Marines were particularly unlikely to be aware of the details of the TA 
program; only one group involved substantial discussion of TA. There was some con-
fusion between the TA program and the loan repayment program, with recruits from 
two of our focus groups suggesting that TA benefits could be used to cover costs from 
previous loans.

Among the few recruits who reported awareness of details on the TA program, 
approximately one-third were unsure of what was required to qualify, while the rest 
were aware that this program was restricted to service members. One recruit mentioned 
that he believed there was a requirement to have completed basic training, but other-
wise the focus group participants did not appear to be aware of any service require-
ments to receive TA benefits. Another recruit mentioned the requirement that service 
members would have to “pay back” the benefits if they did achieve a certain grade. 

New recruits aware of the TA program generally reported that it covered tuition 
only, although focus group participants in two of the focus groups suggested it might 
also cover books. The reported size of TA benefits varied widely across recruits who 
mentioned knowledge of the program’s details. Several recruits noted that the benefits 
covered only a portion of total tuition costs, while others reported that all costs were 
covered. There were also differing opinions on whether the benefit was determined as a 
yearly allowance or a total amount. One focus group participant mentioned that ben-
efits were “a few thousand per year” but couldn’t remember the exact amount, while 
another provided a figure of $4,000 per year. Two recruits cited knowledge of $10,000 
(unclear whether total or per-year) for the TA benefit, and another mentioned $80,000 
total.

In the focus groups where new recruits mentioned knowledge of the TA program, 
recruits were most likely to cite their primary informational source as being a recruiter 
and/or information distributed by the military during enlistment. Recruits mentioned 
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the Internet as an informational resource for TA in three of our focus groups, and one 
new recruit mentioned her parents as a source of information.

Plans to Use Military Education Benefits

We first asked new recruits specifically about their plans to attend college. Approxi-
mately one-third of the recruits we spoke with mentioned prior experience with college; 
some had exited without completing a degree while others reported having completed 
bachelor’s degrees, and in a few cases master’s degrees. Regardless of past education, the 
vast majority reported plans to attend college in the future. Air Force recruits were the 
most likely to report plans to attend college (96 percent), followed by Army and Navy 
recruits (87 to 88 percent), and then Marine recruits (76 percent). Those who did not 
report plans to attend college generally cited a dislike of school or the lack of relevance 
for their desired career as the reasons for making this decision. Among those who 
reported plans to attend college, the reasons for doing so varied across participants; 
they included employment-related reasons, a desire to earn more money, and a desire to 
learn more. We also asked focus group participants about perceived barriers to college 
enrollment. Recruits strongly emphasized cost as the primary barrier to enrollment, 
with more than three-quarters of recruits reporting cost to be among the top barriers 
among the options given. While recruits did note other barriers as playing a role (e.g., 
difficulty of coursework, lack of time, lack of relevance to job), cost was much more 
likely to be reported as the most important barrier.

After learning about the college plans of our new recruits, we inquired about their 
plans to use military education benefits. More than 90 percent of our new recruits 
reported plans to use military education benefits. While most of the recruits reported 
that some portion of the benefits would be used to support their own educational costs, 
participants in more than half of our focus groups reported plans to transfer benefits 
to dependents. When we probed on the specifics of the plans to use military education 
benefits, relatively few recruits offered detailed plans. We found that older recruits, 
especially those with prior college experience, were the most likely to provide details 
on their plans for use, and the participants with specific plans were typically those who 
had been able to provide details on the program requirements. In two of our Navy 
focus groups, recruits expressed an interest in remaining on active duty long enough to 
qualify for transfer of PGIB benefits to their dependents. Among the few recruits who 
volunteered specifics, most reported plans to use benefits both while enlisted and after 
leaving military service, while just two recruits with detailed plans mentioned holding 
off on using benefits until after completing service. Two recruits reported plans to use 
benefits for both undergraduate and graduate degrees, and recruits in three of our focus 
groups mentioned plans for using the benefits to prepare for particular careers. 
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Summary

Our conversations with new recruits suggest that the existence of military education 
benefits does play a prominent role in some enlistment decisions, and the majority of 
new recruits do plan to use their benefits. However, knowledge of benefit programs 
varies across new recruits, and most have limited knowledge about the specifics of 
the PGIB and TA programs. This suggests that a general awareness of benefits, rather 
than consideration of specific restrictions or benefit components, is likely to be driv-
ing enlistment decisions. For this reason, it is not clear that we should expect a large 
enlistment response after the passage of the PGIB. The few recruits who were well 
informed about military education benefits appeared to be older, more likely to have 
prior experience with college, more likely to be female, and less likely to be entering the 
Marines. Recruits who were aware of the details of various benefit programs and have 
more specific plans for using the benefits may be more likely to respond to specific ben-
efit changes in decisionmaking about enlistment. Next, we present information on the 
perspectives of military and veteran student offices, learned through a small number 
of targeted interviews.
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CHAPTER FOUR

Perspectives of College Military and Veteran Student Offices 
on Military Education Benefits

To develop clear and well-informed hypotheses about the likely impact of PGIB pas-
sage on enlistment and retention, it is important to understand the role of military 
education benefits on service member decisionmaking, including the impact that these 
benefits have on people’s decisions to serve in the military and the ways in which ben-
efits are used in practice. It is useful to learn about the decisionmaking process when 
service members initially join the military, as well as their decisions to reenlist and to 
use their education benefits while enlisted or after separating from the military. While 
the focus group discussions with new recruits were useful in assessing the impact of 
military education benefits on recruiting decisions, we also conducted interviews with 
advisors at a small number of college military and veteran student offices to examine 
later-stage knowledge and decisionmaking. Specifically, we wanted to learn more about 
service members’ and veterans’ knowledge of their military education benefits, how 
these benefits are used, and how they might impact decisionmaking around education 
and military enlistment. Due to the small number of interviews, these results should 
be interpreted with caution. This chapter details findings from these interviews with 
advisors at college military and veteran offices. 

Methodology

We conducted eight semistructured phone interviews with student advisors in military 
and veteran student offices at colleges across the United States. Colleges were selected 
based on their high share of military students, and interviewees at each school were 
identified based on a web-based search of military student resources and contacts avail-
able on campus. We chose a range of different types of colleges to ensure that our dis-
cussions were not limited to certain student populations and accounted for a range of 
different users of military education benefits. Table 4.1 provides some information on 
the colleges. The institutions we sampled included two-year and four-year institutions 
and institutions with different funding models. The location of institutions varied, and 
some institutions were primarily online programs, while others offer on-site and online 
opportunities. In some cases we identified colleges for interviews based on high levels 
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of GI Bill and TA benefit use according to available data to ensure that the veteran 
offices were among those most familiar with military education benefit users. There-
fore, although we spoke to a small number of advisors, they had interacted with many 
military-connected students.

Each interview began with an explanation of the study and an informed consent 
process. We developed a protocol that included 13 questions that touched on several 
issues: the awareness of military education benefits, knowledge about the specific con-
ditions of the PGIB and TA programs, source of information on military education 
benefits, use of military education benefits and impact on recruitment decisions, and 
academic performance of military students. We took detailed notes of the discussions 
and conducted analysis of interview notes to identify key themes that emerged from the 
discussions around each of these issues. Given the qualitative nature and small number 
of our interviews, our data are not generalizable to the general population of college 
advisors nationally, and we can make only general statements about the observations 
made by the population we interviewed. Additionally, we note that our interviews were 
with schools that had veteran advisors, and not all schools responded to our requests 
for interviews. Therefore, these schools could represent a best-case scenario in terms of 
veteran support—or they could be unrepresentative in some other manner. Unfortu-
nately, there is no single, inclusive database on veteran advisors that would allow us to 
determine the extent to which our sample is representative of all schools. Because our 
sample may not be generalizable, we do not describe our results in quantitative terms.

Findings

Awareness and Knowledge of the Post-9/11 GI Bill and Tuition Assistance Programs

To understand more about the knowledge that military students have regarding mili-
tary education benefit programs, we asked advisors in military and veteran student 
offices about the students at their institutions and their level of knowledge with respect 
to (1) how service members qualify for military education benefits, (2) who can actu-

Table 4.1
Interviews and Participating Colleges, by Region and Type of College

College Midwest Northeast South West
National/ 

Online Total

Public, 2-Year 0 0 1 1 0 2

Public, 4-Year 1 1 0 1 0 3

Private, for-profit 0 0 0 0 2 2

Private, not-for-profit 1 0 0 0 0 1

Total 2 1 1 2 2 8
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ally use the benefits, (3) when the benefits can be used, (4) what the benefits cover, and 
(5) whether the amount of benefits changes based on time in the military and other 
factors. We also asked about the sources of information on military education benefits 
for students who are service members or veterans.

Interviewees we spoke with at each of the eight programs suggested that PGIB 
benefits are complex and can be difficult to understand for many students, particularly 
those who have not previously attended college or used any kind of military education 
benefits. When prompted to describe the state of students’ knowledge about their ben-
efits, advisors explained that frequently, veterans arrive at their schools with some basic 
knowledge about their benefits and an understanding that they are eligible to receive 
something, but that there is a lack of detailed understanding among many about the 
specifics of their benefits and eligibility. With regard to the specifics of the PGIB, advi-
sors in each of the eight programs reported that some students were not aware of the 
36-month time frame for use of the benefits. Transferability of benefits was mentioned 
as one of the more frequently discussed topics with military and veteran students by 
interviewees at three of the programs we spoke with. Interviewees suggested that many 
did not understand the details regarding eligibility for transfer, and advisors at two 
colleges noted disappointment among uninformed veterans when they found out they 
had missed the window to register for transfer of their benefits. Advisors at more than 
half of the programs we spoke with also mentioned a lack of knowledge among some 
service members and veterans about service commitment rules, benefit amounts, and 
the inclusion of housing allowance in benefits. On the other hand, advisors in three of 
our interviews mentioned that many veterans are well aware of the existence of housing 
benefits and may have chosen to attend college primarily to receive the housing ben-
efits, as opposed to having a clear interest in achieving educational credentials.1 

According to our interviewees, military students generally appear to be more 
knowledgeable about their TA program benefits than they are about their PGIB ben-
efits. Interviewees from six of the eight programs suggested that military students are 
well informed about TA programs, and two interviewees mentioned that the quality 
of education centers on military bases has contributed to active-duty military students 
being well informed about their TA program benefits. However, there are some gaps 
in knowledge in some areas; for example, one interviewee mentioned that some stu-
dents are unaware that TA does not cover fees, and are in for a “rude awakening” when 
they enroll in college and learn that they will receive a bill. Across all of the programs 
we spoke with, college advisors reported that they provide relatively little assistance 
around information and registration for TA relative to their work with students on the 
PGIB. TA benefits appear to be handled mostly by the military service branches in 
conjunction with college administrative or registrar’s offices. Consequently, the advi-

1  While some of the advisors’ responses could indicate a lack of knowledge among dependents, other comments 
clearly reflected a perception that service members or veterans lacked a detailed understanding of their benefits.
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sors at the eight colleges in our sample reported that they were primarily interacting 
with PGIB students.

In addition to PGIB and TA, advisors in each of the military and veteran student 
offices we spoke with provide information and assistance to students on other sources 
of financial support, including federal, state, and institutional aid and other military 
and veteran programs. One advisor noted that the availability of a range of other bene-
fits for specific veteran populations might add to veterans’ general confusion about mil-
itary education benefits. However, the majority of the advisors we spoke with pointed 
out that most military and veteran students attending their institution are not thinking 
carefully about the trade-offs between uses of various funding sources and how they 
might maximize their use of military benefit programs. As a result, advisors play an 
important role in talking with individuals about these trade-offs. Advisors at four of 
the eight programs we spoke with reported encouraging military benefit users to use 
TA benefits to the degree possible while still enlisted and to use PGIB benefits only 
when other resources were not available. Advisors in three of the interviews reported 
that they have been strongly advising students against the usage of PGIB benefits while 
on active duty and to instead preserve their benefits for use after they leave the military, 
either for themselves or for their family members. 

As well as from college military and veteran student offices, service members and 
veterans receive information from other sources. Advisors from three of the colleges 
noted that current DoD transition programs play a role in educating service mem-
bers about their education benefits. However, advisors in two of our interviews sug-
gested that these programs are perceived as inadequate in providing transitioning ser-
vice members with the clear, personalized, and timely information they need to make 
informed decisions about benefit use. One advisor explained that the information is 
not presented in a way that allows them to grasp the full complexity of resources avail-
able. Another advisor suggested that some service members may have difficulty fully 
processing the large volume of complex information about education benefits to make 
informed decisions until the issues are made concrete, and they actually gain experi-
ence in using them. 

In addition to transition programs, two of the programs we spoke with reported 
that several websites also served as informational resources, but that the sites are typi-
cally not user-friendly and carry too much information that is not organized in a way 
that is particularly useful for the target population. Military peer networks have also 
contributed to increased awareness of and interest in educational resources, with half of 
our program interviewees reporting that the most common way that new military stu-
dents initially learn about their institution and how to enroll and use their educational 
benefits there is through their military and veteran peers who have already enrolled at 
the institution. However, one advisor noted that PGIB benefits in particular are highly 
individual and context-specific, and thus relying on other people’s experiences might 
cause them to be misinformed. In response to the limited information service members 
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and veterans are receiving about military education benefits from other resources, sev-
eral of the colleges have substantially expanded the resource centers on their campuses 
and have started to provide more-active guidance on the use of military education ben-
efits, particularly PGIB.2  

One interesting observation we made during our interviews was that while all 
colleges served a mix of active-duty and veteran students, the discussion of benefit 
knowledge and use largely focused on one population or the other. We attribute this to 
two factors: (1) some of the colleges we interviewed are contracted TA providers, thus 
catering specifically to active-duty military students; and (2) the community colleges 
we spoke to mentioned that many active-duty military students will shy away from 
attending colleges that charge both tuition and fees, because fees are not covered under 
TA benefits.3 

Use of Military Education Benefits and College Enrollment

While our new recruit focus groups provided some forward-looking predictions about 
whether they would potentially use their military education benefits, the advisors we 
interviewed were able to provide additional details about the actual use of benefits. 
Accordingly, we asked about the mix of financial resources used to pay for college edu-
cation, potential challenges that military students are facing with regard to the usage 
of military education benefits, and the impact of benefits on their ability to succeed in 
and ultimately complete their academic programs.  

Advisors from each of the eight programs we spoke with reported that military 
and veteran students often used a mix of financial resources to cover the costs of higher 
education. According to the interviewees, many veteran students and all military stu-
dents are working and can therefore use income to supplement military education ben-
efits. In addition, the majority of advisors we spoke with reported that they strongly 
encourage all students to apply for other federal and institutional benefits to supple-
ment their military benefits. In line with the advice of advisors, two interviewees men-
tioned that active-duty service members often choose to use their TA benefits prior to 
tapping into PGIB benefits. One advisor remarked that more and more students are 
trying to get at least one degree while on active duty and have the ability to use TA. 
However, some students do use their PGIB benefits to supplement TA, as some col-

2  For example, one college located near a large military base reported providing regular workshops to both 
students and nonstudents in the community to promote financial literacy and inform individuals about mili-
tary benefits. Another institution described a three-stage life-cycle support program that extends far beyond 
assistance with military education benefits and includes active outreach to service members to assist with appli-
cations, assistance with integration into college life, training of faculty on military and veteran student needs, 
and a variety of services to facilitate transitions into civilian employment.
3  Military dependents are a third group of military-connected students. While our interview questions 
focused on students who are current or former military members, it is possible that some advisors’ comments 
were influenced by their interactions with military dependents. 
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lege costs cannot be covered by TA benefits (e.g., fees). Advisors at two of the institu-
tions suggested that cuts or limitations to the TA program have led to an even greater 
number of active-duty military students relying on their PGIB benefits while still in 
service. Advisors at three of the colleges we spoke with suggested use of PGIB to sup-
plement TA was an inefficient use of benefits because the service members were typi-
cally taking only a few courses but eating up valuable time in the 36-month window 
for PGIB use.

Ultimately, one aspect that advisors across all eight colleges agreed upon was that 
military education benefits drive college enrollment among military students. Advisors 
at one institution stated that the increase in TA coverage from 75 percent of tuition to 
100 percent of tuition in 2002 has nearly doubled college enrollment among active-
duty military personnel, and they expressed concern about the recent cuts in TA pro-
gram benefits. Nevertheless, they also suggested that the complex nature of benefits 
imposes new challenges on the VA as well as on military student advisors at colleges in 
ensuring that military students are properly set up to maximize their benefits and to 
complete their academic programs. Military and veteran students typically had to rely 
on a mix of TA and PGIB benefits, as well as federal financial aid, to complete their 
programs according to advisors, and advisors at three of the colleges suggested that 
students often had difficulty completing their studies in a timely manner before their 
education benefits were exhausted.

Housing benefits included in the PGIB were referenced as a specific driver in col-
lege enrollment for certain students. Advisors at two of the colleges hypothesized that 
while many students would probably not go to college otherwise, they opted to do so 
because they could not find employment following their service and thus signed up 
for an academic program to receive a housing allowance. Yet advisors had conflicting 
opinions on the use of basic allowance for housing (BAH) benefits; advisors at two 
other colleges suggested that although military and veteran students might initially 
enroll in college for financial reasons, many become engaged in their education after 
they enroll and end up gaining valuable knowledge and skills in college. As one advisor 
described it, military education benefits are one of the very few ways for someone living 
from paycheck to paycheck to afford going to college.

College Experiences

Most military students, both veteran and active duty, face many of the challenges 
common to adult learner populations. They have a dual burden of work and class 
assignments, and they are often older than the average student, especially at traditional 
four-year colleges. Advisors at six of the colleges we spoke with reported that military 
and veteran students were comparable to other students at their institutions in terms 
of college readiness, while advisors at two colleges suggested military and veteran stu-
dents might be somewhat more college-ready on average. One advisor noted that some 
professors tended to prefer having military students in their classes due to their disci-
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pline, work ethic, strong goal-orientation and high levels of maturity. Another advisor 
reported that while very few military students arrive on campus with college readiness 
in all subject areas, this was noted as a common problem for many students, regardless 
of military experience, at the institutions in question. 

In terms of program length, college advisors across our eight colleges stated that 
while some military students opt to pursue four-year degrees, others first enroll in 
certificate or associate’s degree programs. Interviewees cited several reasons for pursu-
ing lower-level credentials: one interviewee suggested that some students might find 
the idea of a four-year college intimidating; two other interviewees mentioned that 
students are trying to use their TA benefits to complete a useful job-related creden-
tial while on active duty so that they can save their PGIB benefits for family mem-
bers. However, advisors at two of the colleges also reported that some students have 
completed multiple degrees using military education benefits, including graduate 
degrees. Three of the advisors mentioned that the choice of major may vary by service 
branch and active versus veteran status. According to one interviewee, while on active 
duty, students often try to select majors that correspond directly to their field of ser-
vice within the military, potentially due to the high degree of direct applicability to  
their day-to-day assignments. Advisors across the eight colleges suggested that law-
enforcement and homeland security programs such as cybersecurity were among the 
most popular for both active-duty and veteran students. One advisor noted an increas-
ing interest in STEM education and physical therapy among military and veteran 
students. For veterans, advisors were more likely to describe majors in business admin-
istration, accounting, and finance. 

With regard to persistence and completion rates, advisors at three of the institu-
tions reported that military students tended to fall behind other students due to the 
time and capacity constraints imposed by their active-duty military service assign-
ments. In addition, advisors at two of the colleges mentioned that military and veteran 
students often struggled with the unstructured nature of the college environment and 
the fact that they had to plan their own schedules and keep track of their benefits. 
According to interviewees, depending on the academic program, some students are 
able to complete at least an associate’s degree while in service, while others, particularly 
those studying in STEM-related areas, take longer to complete their studies. Advi-
sors at two of the colleges suggested that military students should think very carefully 
about their choice of college and should consider the use of military service credits to 
further their academic careers. 

We asked college advisors to elaborate on the ways in which they support military 
students. It’s important to note that most of the colleges participating in our study were 
selected based on their large share of military students, and it can thus be presumed 
that these colleges have developed suitable strategies to guide and advise military stu-
dents and to help them succeed. Interviewees reported that their efforts were focused 
on reducing the cost of college, facilitating the transition from a military to a college 
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environment, and maximizing the use of military education benefits. Outside of mili-
tary benefits counseling, interviewees mentioned assisting with in-state tuition for all 
military students, job placement programs, programs to facilitate transferring military 
credits, and enhanced academic and personal counseling. 

Summary

Although our interviewees are not representative of all military and veteran student 
office administrators, their experiences are useful to consider in thinking about how 
veterans and service members use their benefits and the level of information they have 
when they do so. This information is crucial to help us develop informed hypotheses 
about the likely impact of PGIB passage on recruitment and particularly retention. 
The interviewed student advisors at eight colleges across the United States are playing 
an important role in supporting decisionmaking around the use of military educa-
tion benefits. Advisors suggested that while military and veteran students are generally 
aware that they have military education benefits, they lack detailed knowledge about 
the underlying procedures and requirements, particularly in the case of the PGIB. 
With regards to academic achievement, advisors agreed that military students are per-
forming similarly to other students. Nonetheless, student advisors also emphasized that 
some students are finding it difficult to adjust to a civilian college environment and 
to effectively manage both time and funds. Similarly, many students are not thinking 
strategically about how to utilize their various benefits and combine them with other 
sources of support (such as Federal Student Loans and Financial Aid) to maximize their 
educational pursuits. According to the advisors we interviewed, the complex nature of 
PGIB benefits, along with the limited guidance from government agencies, present a 
substantial challenge to veteran students; current active-duty military students using 
TA program benefits seem to be generally well prepared and informed by the education 
offices on military bases. In the next chapter, we present our estimates of the impact of 
the PGIB on recruiting and retention, based on administrative data sources.



29

CHAPTER FIVE

Empirical Strategies and Results

The goal of this chapter is to empirically estimate the impact of the passage of the 
PGIB on recruitment and retention and assess whether and how military personnel 
use both the TA and PGIB programs separately or together to further their education. 
We begin by describing the data sources we draw upon and how we link them at the 
individual level and across time to build our analytic data set. Next, we provide some 
information on the overall usage of the PGIB, and of TA. We describe our general 
quantitative hypotheses and the types of econometric methods we draw upon to assess 
them. We then present the results of our quantitative models. We conclude this chapter 
with a general summary of the quantitative findings.

Data

Our study draws upon a number of unique administrative data sets from the DMDC, 
the VA, and the individual Services (Army, Navy, Air Force, Marine Corps). In this 
section, we describe each of these primary data sets, and how we link them at the indi-
vidual level over time to create an analytic data set that tracks the 2001–2014 cohorts 
of military accessions from the time they visit a U.S. Military Entrance and Processing 
Command (MEPCOM) station until 2014, or when they separate from military ser-
vice. The file captures detailed information on service members as well as some infor-
mation on their dependents at the time of application, at various points during their 
military career, and (for the PGIB usage data) a snapshot in the fall of 2015, composed 
primarily of after-service observations. We merge available information on each service 
member’s usage and/or transfer of PGIB benefits, as well as usage of TA. 

The specific administrative data sets that our study draws upon include

1. The Work Experience File (WEX) is a database built from DMDC’s Active Duty 
Personnel Data System File and the Reserve Component Common Personnel 
Data System File that includes career information for all military personnel who 
served on or after September 30, 1990. We use WEX to capture individual-level 
data on date of entry, service (Army, Navy, Air Force, Marine Corps), compo-
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nent (active versus reserve), promotions, pay grade, military occupation, and 
unit assignment over time for all members joining the service after 2000.1

2. The MEPCOM File is a database maintained by DMDC that captures key 
information taken when service members are processed for military service.  
We draw upon the MEPCOM file to capture demographic information (race/
ethnicity, gender, and age), the applicant’s home state, educational status, and 
the percentile score on the AFQT for all applicants for military service.

3. The Active Duty Pay File (ADPF) is a database maintained by DMDC that 
contains detailed longitudinal information on military payments to service 
members in the active component. We use the ADPF to capture some detailed 
information on education-related payments to service members in the active 
component.

4. The Reserve Pay File (RPF) is a database maintained by DMDC that contains 
detailed longitudinal information on military payments to service members in 
the reserve component. We use the ADPF to capture some detailed information 
on education-related payments to service members in the reserve components.

5. The Defense Enrollment Eligibility Reporting System (DEERS) is a database main-
tained by DMDC that contains information on all service-connected individu-
als eligible for military benefits, such as the TRICARE health benefit. Because 
service members use DEERS to register their dependents as beneficiaries of 
military benefits, DEERS allowed us to collect longitudinal and detailed infor-
mation on family characteristics, including marriage and number and ages of 
dependents.

6. The Post 9/11 GI Bill (PGIB) Data include several files that have been main-
tained by DMDC since September 2015 and contain detailed information from 
the VA on PGIB usage and transfer by individual service members. While there 
are plans to update the files monthly, we were able to obtain the September files 
only due to the timing of our project. These files contain individual-level data 
on the cumulative number of months and outlays by category of PGIB benefit 
used by each service member as of September 2015, and the institution(s) where 
the benefit was used. The data also include information on the dependent(s) to 
which the service member had transferred his/her benefit as of September 2015, 
and usage data by dependents where applicable.  

7. The Tuition Assistance Data (TA Data) are maintained by each of the individual 
services and contain detailed records on number of credits earned, institution 
where those credits were delivered, and payments for eligible college expenses 
for all service members from fiscal year (FY) 2003 to FY 2015. DMDC col-

1  We do not include information on service members in the Coast Guard. We do include information on service 
members in the active component, and in the reserve components (the Guard and the Reserves).
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lected the TA Data from each of the services and transferred it to RAND for 
the purposes of our project.

We linked these databases at the individual level across time using a scrambled 
identifier provided to us by DMDC to create a longitudinal database, tracking cohorts 
of new military service members from 2001 or the time of entry (whichever came last) 
to 2014 or exit (whichever came first). The file includes detailed individual-level infor-
mation captured when the service member accessed (including demographic informa-
tion, education, dependents, and AFQT scores); time-varying information on promo-
tion and pay (including detailed information on education-related pay) while in the 
service; information on the timing of separation from service and transitions from the 
active to the reserve component (and vice versa); detailed information on TA usage 
while in the service; and detailed information on the cumulative incidence, as of Sep-
tember 2015, of PGIB usage, transfer, and usage by dependents both during and post-
service. (Appendix C.1 includes a table of summary statistics).

Descriptive Analysis of PGIB and TA Usage

In this subsection, we describe patterns in PGIB and TA usage over time and across ser-
vices. For PGIB, we show patterns in usage and transfer and break out overall costs by 
different categories. For TA, we describe patterns in usage, costs, and types of courses 
taken by service members using TA. We also show that the cost per semester of credit 
is significantly higher for PGIB than for TA, and this is primarily due to the living 
stipend that accompanies PGIB benefits.  

As of September 2015, when DMDC first began regularly collecting the PGIB 
data, more than 1.2 million service members had used the PGIB, at a total cost of over 
$39 billion.2 The transfer file we received indicates that over 450,000 service members 
had transferred at least some portion of their PGIB benefit as of late 2015. Transfers to 
spouses are not uncommon, but most who transfer the benefit transfer at least a por-
tion to one or more children. Service members who transferred the benefit transferred, 
on average, about 29 of the (possible) 36 months.3 

It is not clear how best to assess the take-up rate of the PGIB. Over the time 
period included in our data, 140,000 to 175,000 non–prior service enlisted personnel 

2  PGIB spending is reported in nominal dollars, not adjusted for inflation, because the PGIB files do not indi-
cate the date of each payment.
3  Recall that some service members are eligible for less than 36 months of benefits. This suggests that the vast 
majority who transfer, transfer most or all benefits. Also, service members who have transferred the benefit to 
multiple dependents can shift the number of months between themselves and the dependents. These data indicate 
that many service members have transferred the benefit in a manner that provides considerable flexibility in how 
they eventually use the benefit.
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enter the military per year, along with some 15,000 to 19,000 officers. The vast major-
ity of these personnel serve long enough to qualify to use the PGIB themselves. While 
the force size has varied somewhat, this suggests that about the same number of ser-
vice members (perhaps 175,000) exit each year, and most are eligible to use the PGIB. 
Based on this rough calculation, there are likely to be more than 2 million veterans 
from the active component who qualify, suggesting a take-up rate on the order of 60 
percent (~1.2 million users / ~2 million eligible).4 This suggests that the take-up rate 
among service members or veterans who qualify is relatively high (recall that some ser-
vice members may have used the PGIB prior to leaving the military). The proportion 
serving long enough to transfer is much lower, with roughly one-third serving beyond 
six years. Of course, the existence of this benefit is likely to influence reenlistment, as 
detailed later in the chapter. But based on this very rough estimate, it is not surprising 
that about one-third as many service members have transferred as have used the PGIB 
for themselves. 

As of September 2015, at least some transferred benefits had been used by nearly 
250,000 dependents (spouses or children of service members). Roughly 700,000 depen-
dents have had some PGIB benefits transferred to them but have not yet begun to use 
the benefits (recall that service members can transfer benefits to multiple dependents). 
Spouses make up about 56 percent of dependents who have used the benefit. In con-
trast, the majority of dependents who have received transferred benefits but have not 
yet begun to use them are children (children make up over 85 percent of this group). 
This difference is not surprising; while young children who receive the benefit may be 
years from college, spouses are of an age that they may start college more immediately. 
However, this difference has implications for costs: Those who use the benefit while 
their spouses remain in service are not eligible for the living allowance, while children 
who use the benefit (while or after their parent remains in service) are eligible for the 
living allowance. This is one reason costs of the PGIB are likely to increase in the 
future. 

The PGIB data include only the total spending across all years per service member 
in most categories. Tuition and the monthly living allowance5 are the predominant 
categories, but the data also include spending on books, tutorial services, licenses, and 
exams, as well as Yellow Ribbon funds and “kickers” associated with Chapters 30, 33, 
or 1606.6 Tuition and fees, the living allowance, spending through the Yellow Ribbon 

4  This figure accords reasonably well with the 2.8 million estimate of the total number of post-9/11 veterans 
provided by the VA (the VA figure also includes those who served only in the reserve components). See VA, 2016a.
5  The monthly living allowance was originally based on the BAH benefit received by an E-5 with dependents. 
Like BAH, the living allowance varies based on the geographic location (of the school), but all recipients attend-
ing a school at a given location receive the same allowance. The housing allowance is expected to vary from the 
BAH in the future.
6  We would like to express our appreciation to Scott Seggerman and Vincent Suich at DMDC for their assis-
tance in providing and understanding the data.
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Program, and books are the highest cost components of PGIB funds spent, and these 
total nearly all funds spent. Spending on the living allowance slightly exceeds spending 
on tuition and fees, spending on books makes up about 5 percent of the total, spending 
on Yellow Ribbon Program funds makes up about 2 percent of the total, and spending 
on all other categories combined makes up about 2 percent of total spending.7 Figure 
5.1 includes the average spending (as of 2015) in each category, separated by spending 
on service members, spending on spouses, and spending on children. 

Note that the spending reported in Figure 5.1 is not normed by year or month; it 
represents simply the average amount spent at the time our data were collected. Aver-
age spending on children, to date, is higher than average spending on spouses. A driver 
of this difference is the restriction that spouses who use PGIB while the sponsoring 
service member remains in service are not eligible for the living allowance (because the 
service member already receives BAH). Children have also used more months of ben-
efits, on average, than spouses or former service members; this, too, contributed to the 
differences in Figure 5.1. (Later, we calculate a rough measure of spending per semester 
to adjust for these differences).

7  The Yellow Ribbon Program is essentially a cost-sharing program between some higher education institutions 
and the VA. When schools with tuition rates above the PGIB maximum elect to take part in the program, the VA 
makes additional funds are available to service members and dependents who attend these schools; the schools 
generally agree to accept less than the full tuition payment. For program details, see VA, 2016b.

Figure 5.1
PGIB Spending, by Category and Service Member or Dependents

SOURCE: RAND NDRI analysis based on VA and DMDC data.
RAND RR1766-5.1

$15,200 $18,000 
$14,300 

$10,000 

$18,200 

$16,200 

0

5

10

15

20

25

30

35

40

45

Spouse (n    136k) Child (n    105k) 

C
o

st
 p

er
 b

en
ef
ic

ia
ry

 (
$ 

th
o

u
sa

n
d

s)
 

Tuition/fees Living allowance Yellow Ribbon funds Books 

Former service member 
(n    1.2m) 



34   Are Current Military Education Benefits Efficient and Effective for the Services?

The transfer benefit is a unique aspect of the PGIB, and it is likely to influence 
service members from different eras in different ways. In particular, nearly all service 
members serving on 9/11, and nearly all who joined between 9/11 and the passage of 
the PGIB, became eligible for the benefit in 2009. Many of these personnel had already 
left the military; many others had already decided to remain for a full career. These 
decisions were unlikely to be affected by the PGIB. In contrast, service members serv-
ing in 2008, or who joined in 2008 or after, are much more likely to make decisions 
based in part on this benefit. Therefore, in later sections of this chapter, we examine 
continuation rates of those who were making decisions just prior to the bill’s passage 
and compare their decisions with the decisions of service members after the bill was 
passed. Here, we provide some descriptive statistics on who has used the bill and who 
has transferred the bill to date. We divide the data based on era of enlistment. 

Among former service members who have used the PGIB themselves, most were 
enlisted: About 6 percent served as officers, and about 1 percent served as warrant offi-
cers. About one-quarter entered the military prior to 2002; nearly 40 percent entered 
between 2002 and 2008. Thus, to date, more than 60 percent of service members who 
have used the PGIB entered the military before the bill passed. The typical service 
member who had used the benefit by September 2015 served a single term.

The PGIB files do not include the number of courses or credits completed. How-
ever, the files do include the current monthly living allowance payment, as well as 
the total living allowance payments to date—from this information it is, in some 
circumstances, possible to estimate the total number of months the service member 
has received benefits (although this calculation will be inaccurate in the cases of ser-
vice members who move and/or transfer schools while receiving the bill, among other 
cases). Our data show that of the service members using the PGIB, about 25 percent 
have completed no more than seven months of school, while 25 percent have completed 
at least 20 months (on average, a service member had completed about 13 months of 
school). Spouses appear to have completed nearly 13 months on average, while children 
appear to have completed an average of 15 months.8 As discussed above, our data do 
not include indications of exactly when those receiving benefits began doing so, or of 
the estimated months to complete a degree or program. Therefore, little can be gleaned 
about completion rates from these statistics; they indicate only that, on average, chil-
dren have received a few more months of benefits than other users. 

Based on the assumption that four months of PGIB benefits is equivalent to one 
semester of credit, and our rough estimate of months completed, those collecting PGIB 
had been enrolled in school for nearly 20 million months total as of September 2015; 
this suggests that students using PGIB earned something on the order of 5 million 

8  This calculation is likely to be quite inaccurate for spouses, because spouses who use the benefit while their 
sponsor is still serving will not collect a living allowance. All of our semester-based calculations will be less accu-
rate if those using the PGIB did not complete substantial numbers of classes; again, we have no information on 
class or program completion.
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semesters of credit over this time period. Therefore, the (very roughly estimated) cost 
per semester is over $9,000 (including more than $4,000 in tuition). In Appendix B, 
we include a descriptive analysis of the institutions attended by service members using 
PGIB, as well as those using TA.

The TA file is a course-level (rather than an individual-level) file.9 This file includes 
information on each course paid for with TA funds over the time period included in 
our data (FY 2003 to FY 2015). This includes information on about 9 million different 
courses. We are able to aggregate the data to understand the number of courses taken 
by each service member; we are also able to merge the data with our other files. TA 
covers tuition, up to a per–credit hour limit, with a maximum benefit limit of $4,500 
per year (see Appendix A for more details on TA). 

The TA file shows an overall decrease in the number of TA courses per year, from 
a maximum of more than 850,000 courses per year in 2004 to just under 500,000 in 
2015. The decrease does not appear to be related to the passage of the PGIB; rather, 
it appears related to a drop in course-taking among Army personnel (see Figure 5.2).

About 1 million service members took at least one TA course over this 
period (FY 2003 to FY 2015). This suggests that a large minority of ser-

9  We would like to express our appreciation to the service representatives who provided these data; to Dawn 
Bilodeau and Jonathan Woods of DoD Voluntary Education, who approved and coordinated the provision of the 
data; and to Scott Seggerman of DMDC, who assisted with data transmittal.

Figure 5.2
TA Courses per Year, by Service

SOURCE: RAND NDRI analysis, based on TA data.
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vice members utilize TA.10 The average cost per service member who uses 
TA is about $5,000; the average number of courses per service member is 
about nine.11 Of course, our data are censored—we see only courses taken in  
FY 2003 or later, and some whom we observe will continue to take courses in the 
future. Service members who spend longer in the military have more time to take 
courses. On average, service members who take at least one TA course in our data set 
take roughly two courses per FY; about one-quarter of service members who use TA 
take 12 or more credits (typically, three or more courses) per year. A few service mem-
bers take a very large number of courses (about 1 percent of service members using TA 
take 40 or more courses; this is roughly enough courses to complete a four-year degree). 

A typical course listed in the TA data set lasts about 60 calendar days (this is 
substantially shorter than the traditional 15-week semester course). However, a typical 
course awards three hours of credit, suggesting the courses are frequently compressed. 
A typical service member attends a single institution, but attending two institutions is 
the norm among service members who take more than nine courses, and we see cases 
of service members attending three or more institutions. Most service members do not 
approach the yearly cost limit (11 of 12 in the data set spend under $4,500 per year). 
The majority of records indicate passing grades (although about 8 percent of records do 
not have a grade recorded). Figure 5.3 shows the distribution of grades in TA courses.

The TA data set lacks detailed information on the level of the course (no standard 
codes to indicate level of subject matter are included), but the data do include course 
titles. These vary dramatically in terms of the level of detail included. However, we were 
able to analyze the information by selecting the first 60 characters from each course 
title (examination of a subsample of the data suggested that the basic subject informa-
tion generally was included in the first part of each title). We include some analyses 
of these data in Appendix B; the results indicate that service members frequently use 
TA to take a variety of introductory courses. We also include in Appendix B a short 
analysis of the institutions attended by service members using TA. While our data set 
includes information on courses taken at some 4,700 different institutions, institutions 
that educate large numbers of service members offered most courses. Indeed, only ten 
institutions offer 40 percent of courses. This suggests that these institutions specialize 
in providing courses to service members; for example, the compressed schedules noted 
above are likely to be a response to service members’ preferences. While these schools 
are less selective than some, the limited data available on median earnings suggests that 
graduates of these schools have respectable long-term outcomes (Appendix B).

10  As of late 2015, there were about 3.7 million service members and veterans who had served in the post-9/11 
era; this includes officers and enlisted personnel across components. It is mostly enlisted personnel in the active 
component who use TA; in any given year, there are about 1 million enlisted personnel in the active component 
and about 150,000 new enlisted personnel.  
11 Due to the large number of courses taken by a few service members, the average of nine courses is skewed; the 
majority of TA users complete fewer than five courses.
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In summary, our analyses indicate that many service members use TA to take 
introductory coursework. Such coursework could be viewed as a preparation for addi-
tional college in the future, but also could be viewed as a way to increase service mem-
bers’ human capital and productivity in the short run. Most service members accrue 
relatively few credits through TA. However, even small amounts of college credit have 
been shown to have a positive impact on civilian earnings (Kane and Rouse, 1995). 
While further research is needed to quantify the impact of small amounts of college on 
civilian earnings of veterans, these results suggest they are likely to be positive as well. 
We estimate that TA has been used to earn about 1.6 million semesters of college credit 
over the course of our data set (assuming 15 hours of credit is equivalent to one college 
semester, and excluding the courses for which there was not a passing grade assigned). 
The average cost per semester of TA is about $3,000.12 Recall that our estimate of cost 
per semester of PGIB is about $9,000; thus, our calculations suggest that TA is much 
cheaper than PGIB on a per-semester credit basis (indeed, TA appears substantially 

12  This is a relatively conservative estimate, in which we calculate hours based on courses for which the service 
member received a passing grade. In other words, the average cost per course is about $500, but in some cases 
service members received failing grades, incomplete grades, or no grades; these courses are not considered to have 
provided hours of credit to the service member. If we instead assume that service members actually received credit 
for the courses that have no grade in our data, the estimated cost would fall about $200.

Figure 5.3
Distribution of TA Course Grades

SOURCE: RAND NDRI analysis based on TA data. 
NOTES: P/S = Pass or Satisfactory; F = Fail; “W/I/etc.” indicates the 
student withdrew or received an incomplete or similar grade. No 
grade is recorded in about 8 percent of records.
RAND RR1766-5.3
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cheaper than the tuition costs of PGIB). However, PGIB has allowed service members 
and dependents to earn far more college credit than TA to date. This is not surpris-
ing, given the different designs of the two programs. Here, we note that over 300,000 
service members used both TA and PGIB during the years included in our data sets. 
In a later section of this chapter, we analyze the extent to which TA and PGIB work 
together for service members.

Hypotheses

Here, we briefly summarize the primary hypotheses that we test empirically in this 
chapter. First, since the PGIB increased the generosity of educational benefits available 
to service members, we would expect that, all else equal, it would be easier for recruit-
ers to attract high-quality service members. In our analysis, we tested two definitions 
of high-quality for enlisted personnel: (1) the commonly used definition: those with a 
high school or equivalent credential and an AFQT score placing them in the top half 
of high school graduates nationally, and (2) those with AFQT scores above the 65th 
percentile of the nation. The second definition is more stringent; it includes about one-
quarter of enlistees, and these enlistees are likely to qualify for many of the more tech-
nical military occupations. The two definitions yielded similar results. Here we present 
the results for the first definition.

The hypotheses for the impact of PGIB passage on retention are more nuanced. 
First, because service members with PGIB benefits have relatively more attractive 
options in the civilian world than they did with MGIB, we would anticipate PGIB 
passage to result in lower retention rates, all else equal. However, because service mem-
bers are able to transfer their PGIB benefits to their dependents after six years of service 
if they commit to an additional four years, we anticipate the likely negative impact of 
PGIB passage on retention rates for service members with dependents to be attenuated 
relative to those without dependents. While we have no a priori hypothesis about the 
net effect of PGIB passage on retention for service members with dependents, as we 
have no hypothesis about the relative magnitude of the decreased retention from PGIB 
overall and the increased relative retention for those with dependents, we expect the 
effect to be less negative than the effect for those without dependents.  

Finally, we have no a priori hypotheses about the relationship between PGIB pas-
sage and TA usage. On the one hand, having access to the PGIB may induce service 
members to delay their education until separation from service, to take advantage of 
greater education benefits that include a living stipend. On the other hand, service 
members may elect to use more TA benefits to ensure that they are able to complete 
an academic credential during the 36 months of PGIB benefits or use them toward 
a graduate degree, or may wish to accumulate credits using TA to save some of their 
PGIB benefit to transfer to one or more dependents.  
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In addition to testing the above hypotheses, we also assess the relationship 
between education benefit usage and promotion tempo for enlisted personnel (enlisted 
personnel make up the vast majority of TA users). Here, we anticipate that the usage of 
education benefits is likely to be positively related to promotion tempo because TA and 
PGIB are both likely to attract more-productive service members, help them obtain 
valuable skills that aid in achieving promotion milestones, and, when accessed, serve 
as an indicator of quality to those making promotion decisions.

Summary of Quantitative Approaches

Evaluating our primary hypotheses presents various difficulties because of the specifics 
of PGIB and the time period during which the bill was passed and enacted (we discuss 
these challenges in Chapter One). Estimation of the effects of a program requires a 
counterfactual comparison group with which the trends after implementation can be 
contrasted. One common identification strategy is to use a difference-in-differences 
estimator, where the change in the outcome of interest over the same time period for an 
unaffected population is set against the change in outcome for the population affected. 
Unfortunately, there is no good comparable population to the U.S. military, even if we 
had measurements of the various outcomes for alternative populations. Therefore, com-
parisons will have to be within the military—across time, geography, or demographics. 
Because many of the benefits of PGIB were rolled out universally and identically across 
geographies, services, and components, we are limited in which hypotheses we can 
address using the difference-in-differences strategy. However, certain elements of the 
benefits or incentives faced do vary over populations within the military.

To empirically assess the primary hypotheses framed above, we will use five pri-
mary empirical strategies: (1) interrupted time-series at the national level, (2) differ-
ence-in-differences for strategic differential responses across service member attributes, 
(3) difference-in-differences and triple difference estimators for regional analyses where 
we leverage states that already had similar education programs in place, (4) within-
person pre-post analysis (fixed effects) for repeated choices that service members make, 
and (5) when all else fails, by-person cross-sectional regressions of decisions, the least 
rigorous of our approaches.

All of our empirical approaches described below are some version of one of these 
five methodologies. The exact specifications, such as variables included, are detailed 
next. We discuss each individual hypothesis, grouped by the time in the service mem-
ber’s career.13 

13  We control for multiple hypotheses using Benjamini-Hochberg false discovery rates, with each family being 
defined by the hypotheses listed following. Also, note that we tested for, and found, evidence of parallel trends 
prior to the passage of the PGIB, across both service member attributes and regions; this suggests that the differ-
ence-in-differences strategies are appropriate. 
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1. Interrupted Time-Series

For certain outcomes, benefits were universally and identically rolled out, and so the 
best strategy is an interrupted time-series regression, controlling for as many relevant 
factors as we can. We will use as our example the impact of receiving PGIB benefits on 
continuation rates in the military. The new education bill allowed for all service mem-
bers who honorably complete their first contract of service to be eligible to use PGIB 
education benefits for themselves whenever they like. All services and components 
received the new benefit structure and incentives at the same time: passed in June 2008 
and in effect as of August 2009. Given the universal rollout, there is no comparison 
population to which we can contrast continuation rates. As an alternative, interrupted 
time-series regressions look for a structural break in the trend over time at a specific 
date, controlling for other observable factors. It assumes that any factors not directly 
controlled for in the regression are the PGIB estimated effect. If there are other struc-
tural shifts, contemporaneous policy changes, or changes in military engagements at 
the same time, we will be unable to separate out those effects. To address these as best 
we can, we include as many confounding factors for which we have data. Equation 7.1 
describes the regressions.

 Yisgt = b0 + b1PGIBt + bt1t + bt2t
2 + XitbX + ZstbZ + WgtbG + eisgt (7.1)

Consider, for example, the outcome Y for whether the service member contin-
ues in the military past six years of service. Then the outcome for service member i in 
service and component s from state g in year t is a function of time-related factors (a 
quadratic in time given by t, as well as the potential structural change after passage 
of PGIB), service member characteristics (X ), service and component characteristics 
(Z), and state characteristics (W ). The time-related factors are the most important in 
the specification with regard to the identification. In essence, after controlling for all 
other factors in X, Z, and W, we allow for there to be a (potentially) quadratic time 
trend in continuation rates from 2001 to 2014, with a potential discontinuity for being 
after the passage of PGIB in the summer of 2008 (PGIBt ). That discontinuity (given 
by b1 ), if it exists, represents the effect of the PGIB benefits on the continuation rate. 
The additional service member factors, service and component factors, and state trends 
help control for other factors that may be correlated with the timing of PGIB, as well 
as yield additional precision to the estimates for more efficient hypothesis testing. The 
specific factors are described in detail with relation to each individual test to follow. 
For some regressions, such as the entry quality, we collapse the data to year/month/
state/service entry cohorts and their average quality. The regression remains otherwise 
the same.
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2. Difference-in-Differences Across Service Member Characteristics

There are certain hypotheses for which we can use differential impacts on subpopula-
tions to do a difference-in-differences analysis. We use as our example here the impact 
of the transferability criterion of PGIB. We assume that service members who have 
dependents are more likely to be affected by the transferability criterion than service 
members with no current dependents.14 

Instead of relying only on the change from before and after passage of PGIB, 
as in the interrupted time-series regressions unable to separate out contemporane-
ous changes, we can now use service members without dependents as a control. They 
would plausibly be affected by all the same other unobserved or contemporaneous fac-
tors as those with dependents, so that we can use them as a counterfactual for what the 
change in the outcome would be for those with dependents over the same time period. 
This is described by Equation 7.2.

Yisgt = b0 + b1PGIBt + b2Dit + b3PGIBt×Dit + bt1t + 

   bt2t
2 + XitbX + ZstbZ + WgtbG + eisgt  (7.2)

The variables are the same as in the interrupted time-series description above, 
with the addition of an indicator for a demographic characteristic across which incen-
tives differ (in our example, having dependents), given by D. The parameter of interest, 
given the difference-in-differences specification, is now given by b3. The indexes and 
other variable names follow the same as described above in the description of the inter-
rupted time-series.

3. Difference-in-Differences and Triple Differences Across Affected States

We do additional analysis looking at three states that had similar education benefits 
prior to passage of PGIB. This allows for a comparison of the service member outcomes 
in the states that already had similar benefits with the trends of service members in 
states in the same census region. This frames a difference-in-differences analysis. We 
can do a triple difference analysis by additionally looking across service member char-
acteristics, such as if they have dependents, as described above. The three states we 
investigate are Wisconsin, Texas, and Illinois. 

For Wisconsin (WI), we look at the Wisconsin GI Bill (WGIB), passed in 2005. 
The Wisconsin GI bill allowed all service members, as well as any dependents, to 
receive a free education at any Wisconsin public institute of higher education. This 
program is in ways more generous than PGIB in allowing the service member and his 
or her dependents to fully use the benefits but has lower value in the sense of limiting 
college choices to Wisconsin public schools. It allows us to investigate the outcomes 

14  While service members who do not currently have dependents might expect to in the future, this would bias 
our estimate toward zero, so any statistically significant effect we find yields insight into the hypothesis.



42   Are Current Military Education Benefits Efficient and Effective for the Services?

for WI service members before and after the 2005 passage of WGIB compared with 
those in neighboring states that had no change in education benefits over that period, 
as well as to contrast WI service members, who had little to no change in education 
benefits with PGIB passing (because of WGIB), in contrast with neighboring state ser-
vice members, who saw an increase.

For Texas (TX), we look at the Hazelwood Act, passed in 1923. Hazelwood 
allows all service members who enter the service in Texas and complete at least 181 
days of active service to receive up to 150 credit hours of education tuition-free at any 
public institution of higher education in TX to which they are accepted. With the pass-
ing of the Legacy Program in 2009, children may also use any unused portion of the 
benefits if they are under age 25 and are Texas residents. This makes the bill difficult to 
contrast with PGIB. Hazelwood can be both a substitute and a complement to PGIB. 
When PGIB passed in 2008, those without dependents were similarly affected in TX 
and surrounding states, with TX service members perhaps reacting less strongly to the 
expanded benefits than neighboring service members because of their preexisting ben-
efits (although both PGIB and Hazelwood can be used). We would expect TX service 
members with dependents to have larger decreases in retention than non-Texan service 
members with dependents because of the Legacy Program, such that they do not need 
to reach six-plus-four years of service to transfer education benefits. 

For Illinois (IL), we use the Illinois Veteran Grant (IVG). Passed in 1967, IVG 
offers up to 120 credit hours in public higher education institutes in Illinois for Illi-
nois-resident service members with at least a year of completed active duty. There is no 
transferability of the education benefits to dependents; however, IL service members 
can, for example, use IVG for themselves and transfer PGIB to their dependents (con-
ditional on meeting the PGIB requirements). We hypothesize that IL service members 
will have a smaller decrease in continuation rates after PGIB because of their exist-
ing IVG benefits. In essence, they see a smaller increase in overall benefits because of 
redundancies between the two programs than non-IL service members, who gain from 
migrating the MGIB to the PGIB. For those with dependents, we expect, if anything, 
a small positive difference for Illinois service members over non-Illinois service mem-
bers (compared with the same change for those without dependents), because of the 
preexisting benefits they had.

4. Fixed Effects Pre-Post Regression

In certain cases, we observe service members’ decisions repeated times. Consider, for 
example, the decision to use tuition assistance in a given six-month span (the fre-
quency of the data). We can do a within-person fixed effects regression that allows 
us to investigate how a person’s decisions changed before and after passage of PGIB. 
Equation 7.3 outlines the regression we perform. It is similar to equation 7.1 for the 
interrupted time-series regression, except now we include an individual fixed effect ψi 
that improves identification by looking at changes in service member behavior. 
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 Yisgt = b0 + b1PGIBt + bt1t + bt2t
2 + XitbX + ZstbZ + WgtbG + ψi + eisgt (7.3)

5. By-Person Regressions

At times, we will want to understand the relationship between behaviors. We can do 
this only by conducting simple by-person regressions. This is described by Equation 
7.4, where A is the variable for which we want to identify the impact on the outcome 
Y. For example, to look at how TA use affects promotion tempo, we will have only one 
observation per service member, so we cannot use a fixed effects estimator, and we are 
not looking at a policy change. We are capturing only the correlation between the two, 
and not the effect of taking more TA on promotion. As such, it captures the signal 
impact (signaling to superiors their quality), the impact of additional human capital 
from the TA, and the selection effect (service members likely to take TA in the first 
three years of service may be of higher quality on various dimensions that also affect 
promotion tempo). We describe the competing correlations in these situations. 

 Yisgt = b0 + b1Ait + bt1t + bt2t
2 + XitbX + ZstbZ + WgtbG + eisgt (7.4)

Impact of PGIB Passage on Recruitment

Table 5.1 presents the recruitment hypothesis we investigate, as well as the theoretical 
evidence and empirical approaches. For this report, we investigate only one hypothesis 
about recruitment, namely that the increased education benefits would attract more 
academically qualified enlistees, resulting in higher average academic quality of enter-
ing cohorts. 

Recruitment Hypothesis: Increased Quality of Enlistees

We hypothesize that the increase of education benefits offered by PGIB should increase 
the academic quality of new enlistees. We measure academic quality as the average 
AFQT score, the proportion of high quality (AFQT at or above 50 and a high school 
diploma), the proportion of enlistees with some college, and the proportion with an 
undergraduate degree. For comparison, we also include the overall size of the entry 

Table 5.1
Entry Hypotheses, Theoretical Evidence, and Empirical Approaches

Hypothesis Theoretical Evidence Empirical Approach 1 Empirical Approach 2

1. Higher benefits 
increase quality  
of enlistees.

Theory says yes, focus  
groups are less aware of  
PGIB as motivator.

National level ITS OLS 
regressions of enlistment 
quality measures on  
PGIB

Wisconsin WGIB & 
PGIB DID regressions 
of enlistment quality 
measures
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cohorts (independent of quality). We look at both the counts of high quality and the 
fraction of each entering cohort that is high quality.  

Theory predicts an increase in academic quality of new cohorts, as the marginal 
recruit who is high quality and interested in education after service would be more 
likely to join. However, our focus groups with service members suggested that the 
structure of the education benefits was not an important factor in their recruitment 
decision. The service members knew that GI benefits existed but didn’t know what 
those benefits were, and may not have processed changes in the education benefits 
brought on by the change from MGIB to PGIB. We take two approaches to address 
this hypothesis empirically.

The first approach uses the interrupted time-series regression, collapsed to year/
month/state/service entry cohorts. We regress the quality outcomes on a variable indi-
cating that the recruited cohort occurred after the passage of the PGIB. We also include 
the following individual indicators, aggregated: the fraction of the cohort that is each 
race and the fraction female. We include state dummy variables as well as the unem-
ployment rate in the month and state of interest. We include the authorized strength of 
the service and service dummies, as well as the quadratic in the date. Table 5.2 reports 
the coefficient on PGIB, the potential discontinuity after passage of PGIB. We find 
somewhat mixed results for the counts, but this is the effect of change in both qual-
ity and size of the cohorts. The averages are uniformly positive for both the active and 
reserve components, although the effect sizes are two or more times larger for reserv-
ists. The effects are significant and, although not very large, are still of a size that is 
meaningful. For example, about 70 percent of the enlistees on average are of high qual-

Table 5.2
Enlistment Quality Hypothesis 1 Regression Results: Change in Cohort Quality Post-PGIB (all 
services), Monthly Enlistment Cohorts (coefficient on post-PGIB reported)

Component Count Mean AFQT
Proportion 
High AFQT Some College Undergrad

Count Active 14.11 — 0.915 –3.111*** 1.285**

(6.888) — (4.568) (0.876) (0.414)

Reserves –0.987 — 2.512*** 0.881*** 1.199***

(1.078) — (0.511) (0.177) (0.0915)

Mean Active - 0.637** 0.00459 0.00934 0.0155***

- (0.182) (0.00440) (0.00362) (0.00201)

Reserves - 2.386*** 0.0847*** 0.0366*** 0.0330***

  - (0.285) (0.00757) (0.00466) (0.00266)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: state unemployment rate, service authorized 
strength, quadratic in year, fraction each race, fraction female, state dummies.
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ity. A 1.5– to 3.5–percentage point increase is not negligible. Table C.1 in the appendix 
reports selected regression results by service; the Army appears to have benefited most 
from increased enlistment cohort quality after passage of PGIB.

Next, we look at the same regressions for Wisconsin and the states in its census 
region. We can look both at Wisconsin after passage of WGIB and Wisconsin and the 
other states after PGIB. Table 5.3 presents the results. The Wisconsin trends do not 
confirm the hypothesis of increased quality from better education benefits. It is unclear 
whether this is representative of the true effect of PGIB from the better identification 
strategy, or that either Wisconsin or WGIB are not representative of PGIB. It could be 
that the national results are picking up a contemporaneous trend of smaller but higher-
quality cohorts that spiked around that time, and the national results are not indicative 
of the effect of PGIB. On the other hand, WGIB might have received less notice and 
announcement than PGIB (or more), or recruiting officers may not have been given 
instructions to emphasize it. 

Across both of these empirical methodologies, we find mixed to modestly positive 
results for the impact of PGIB on enlistee quality. In one case, we find positive and 
statistically significant indications of changes in enlistee average academic quality after 
PGIB, while in the other we find no and insignificant changes. The positive results, 
due to an interrupted time-series approach, may as noted be indicative of other changes 
going on around the same time, and not due to PGIB—or they may be the results of 
PGIB. Based on all the evidence, our preferred estimate is at most a 1–percentage point 
increase in quality (either proportion high quality or proportion exceeding an AFQT 

Table 5.3
Enlistment Quality Hypothesis 1 Wisconsin Regression Result: Change in Cohort Quality 
Post-PGIB (all services), Monthly Enlistment Cohorts (coefficient on post-PGIB reported)

Component Quality Measure WGIB x WI PGIB x WI

Active Mean AFQT 0.00543 0.581

(0.575) (0.399)

Prop. High AFQT 1 –2.4005 0.0168

(0.0129) (0.0100)

Reserves
 

Mean AFQT –1.674 1.082

(0.955) (0.683)

Prop. High AFQT 1  –0.0422 0.0407

(0.0248) (0.0178)

Hypothesized direction + –

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: state unemployment rate, service authorized 
strength, quadratic in year, fraction each race, fraction female, state dummies
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score of 65) after the passage of the PGIB. Therefore, we conclude that there is, at most, 
evidence of a small increase in recruit quality as a result of the PGIB’s increased ben-
efits, which aligns with our focus group experiences that suggest that service members 
know that there are education benefits, but not details (and thus changes in details), 
and are motivated to enlist mainly for other reasons.

Retention Outcomes 

We next look at retention outcomes of service members. Table 5.4 presents the hypoth-
eses we investigate, as well as the theoretical evidence and empirical approaches. We 
investigate two hypotheses of how education benefits affect retention. First, we investi-
gate the overall effect of PGIB on retention. Second, we look at the differential effects 
of PGIB on retention for those with dependents. 

We focus on retention at the end of the first term across various horizons. Defin-
ing first-term retention across the services and over time is not straightforward; first 
terms vary in length, and some service members choose at the end of their first term 
to extend their careers for relatively short periods of time rather than reenlisting (or 
departing). Also, there was some use of “stop loss” during the period covered by our 
data. Finally, reenlistment was not recorded in the same manner by different services in 
the files provided by DMDC. For all of these reasons, we estimate models of continu-
ation rather than reenlistment per se. Although many service members remain in the 
military for an entire career, the end of the first term is the most common time frame 
to leave the military. Figure 5.4 graphs the unconditional retention by years of ser-
vice; the drop at the end of the first term is evident. For service members who remain 
past roughly 12 years, continuing to at least 20 years of service is extremely common. 
Thus, by focusing on the end of the first term, we are focusing on a period of time that 
encompasses a key decision. At the end of the first term, all service members are eligible 
for the PGIB; however, to be able to transfer the benefit, service members must reenlist.

Table 5.4
Retention Hypotheses, Theoretical Evidence, and Empirical Approaches

Hypothesis Theoretical Evidence Empirical Approach 1 Empirical Approach 2

1. Continuation 
rates drop from 
PGIB.

Increased benefits 
make them more likely 
to separate and get 
education.

National ITS Regressions on 
continuation on PGIB and 
controls

DD for Wisconsin, Texas, 
Illinois

2. The 
continuation  
drop is less 
for those with 
dependents.

The transfer eligibility 
requirement makes 
them more likely to 
extend.

DD national regressions 
of continuation on PGIB, 
dependents, interaction, and 
controls 

DDD for Wisconsin
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Retention Hypothesis 1: Overall, the Increased Benefits of PGIB Lead to a Decrease 
in Continuation Rates

We first evaluate how service members respond to the increased educational benefits 
of PGIB in terms of their continuation rates. We look at service members at 2.5 to 
four years of service and evaluate whether they continue in the military past five, past 
six, and past seven years of service. We hypothesize that, all else equal, the increased 
educational benefits improve their outside options and, thus, would decrease their con-
tinuation rates.

Our first empirical approach is the national interrupted time-series. We include 
as individual controls whether they have dependents, gender, race, whether they are 
high AFQT, service entry schooling experience, number of completed TA courses, age, 
number of months deployed in the last six months, skill level, pay/rank, and occupa-
tion. We include as service controls the authorized strength and indicators for which 
service the service member is in. We include as geographic controls an indicator for 
state of residence and the unemployment rate in that state. For time, we include a qua-
dratic in the date and an indicator for the month of the survey to control for season-
ality. The coefficient of interest is on the variable indicating that the observation was 
made after the passage of the PGIB. We estimate it separately for active and reserve 
components but allow for continuation to be in either component.

Table 5.5 presents the results for the national interrupted time-series coefficient 
on post-PGIB. For active, we find very consistent effects of a decrease in continuation 
rates of about 1 to 3 percentage points. Given that the average continuation rates at 

Figure 5.4
Probability of Remaining in Service, by Years of Prior Service
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Table 5.5
Retention Hypothesis 1, National Interrupted Time-Series Regression Results: Change in 
Continuation Rates Post-PGIB (all services), Coefficient on Post-PGIB Reported

Component Service Past 5 Past 6 Past 7

Active Army –0.0348*** –0.0284*** –0.0280***

(0.00262) (0.00290) (0.00315)

Navy –0.0125*** –0.0264*** –0.0244***

(0.00348) (0.00381) (0.00408)

Marines –0.0254*** –0.0232*** –0.0290***

(0.00375) (0.00380) (0.00401)

Air Force –0.0116*** –0.0212*** –0.0187***

(0.00337) (0.00405) (0.00441)

All –0.0241*** -0.0261*** –0.0275***

(0.00160) (0.00176) (0.00190)

Reserves Army –0.00876*** –0.0259*** –0.0145***

(0.00238) (0.00329) (0.00365)

Navy –0.0582*** –0.0545*** –0.0260

(0.0137) (0.0153) (0.0163)

Marines 0.0148 0.000274 –0.0127

(0.00640) (0.00902) (0.00892)

Air Force 0.0650*** 0.0331 0.0254

(0.0176) (0.0235) (0.0269)

All –0.00846*** –0.0261*** –0.0170***

(0.00220) (0.00300) (0.00328)

Component Past 5 Past 6 Past 7

Active –0.0241*** –0.0261*** –0.0275***

(0.00160) (0.00176) (0.00190)

Reserves –0.00846*** –0.0261*** –0.0170***

(0.00220) (0.00300) (0.00328)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. Standard errors in 
parentheses. Control variables: having dependents, gender, race dummies, cumulative completed 
courses, high AFQT score, college attainment, age, months deployed in past six months, resident state 
unemployment rate, service authorized strength, quadratic in years, skill level, month dummies, state 
dummies, pay status dummies, military occupational specialty dummies, service dummies.
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this point are around 75 percent, these effect sizes are of a reasonable size. The drop is 
largest for shorter horizons (past five years), and even more so proportionally, given that 
the average continuation rates are larger for longer horizons. Service members in the 
reserves have slightly smaller responses. Table C.2 in Appendix C reports the trends by 
service; the results are similar across services.

We look at additional empirical approaches that use a difference-in-differences 
approach that leverages already existing education benefit programs in certain states. 
The results of this are reported in Table 5.6. The first test looks at Wisconsin and 
WGIB. We have three separate coefficients that relate to this hypothesis. The first is 
the coefficient on the interaction between post-WGIB and service members being Wis-
consin residents. Given the increased benefits that improve outside options, we would 
expect decreases in continuation rates. As shown in Table 5.6, this is what we find, 
and of the same magnitude as the national results. The results are not statistically sig-
nificant (they are significant at the 10-percent level without adjustments for multiple 
hypotheses). Second, we can look at how non-Wisconsin service members from states 
near Wisconsin respond to PGIB. This is not a difference-in-differences estimate but 
shows the regional response to PGIB as an interrupted time-series. It is similar to the 
national results. Finally, we examine how Wisconsin service members respond relative 
to non-Wisconsin service members after passage of PGIB. We expect this coefficient 
to be positive if it is lined up with our hypothesis. And that is indeed what we find, 

Table 5.6
Retention Hypothesis 1: Difference-in-Differences Regression Results: Change in 
Continuation Rates Post-PGIB, State Sub-Studies (all services)

Continuation 
Horizon

Wisconsin Texas Illinois

WGIB x WI PGIB PGIB x WI PGIB PGIB x TX PGIB PGIB x IL

Past 5 –0.0190 –0.0209*** 0.0282*** –0.0166*** –0.0169*** –0.0251*** 0.0147***

(0.00945) (0.00442) (0.00605) (0.00298) (0.00285) (0.00407) (0.00430)

Past 6 –0.0137 –0.0173*** 0.0172 –0.0230*** –0.0138*** –0.0225*** 0.00546

(0.00997) (0.00479) (0.00691) (0.00328) (0.00391) (0.00445) (0.00568)

Past 7 –0.0130 –0.0186*** 0.0125 –0.0335*** –0.0143*** –0.0218*** 0.0123

(0.0101) (0.00507) (0.00797) (0.00358) (0.00333) (0.00472) (0.00493)

Hypothesized 
direction

– – + – + – +

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. 

Standard errors in parentheses. Control variables: having dependents, gender, race dummies, 
cumulative completed courses, high AFQT score, college attainment, age, months deployed in past six 
months, resident state unemployment rate, service authorized strength, quadratic in years, skill level, 
month dummies, state dummies, pay status dummies, military occupational specialty dummies, service 
dummies. 
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essentially yielding a zero effect for the PGIB + PGIB × WI combination that is the 
total effect of Wisconsin service members. These are all consistent with our hypothesis.  

Next, we take the case of Texas with Hazelwood. As discussed earlier, this case is 
not as clean cut, because PGIB still extended benefits of the service members beyond 
Hazelwood more strongly than WGIB.

Table 5.6 reports the primary results. We again report the regional interrupted 
time-series coefficients for passage of PGIB, which are consistent, negative and signifi-
cant. We then look at how Texas service members responded differentially to the bill as 
compared to service members from states in the same census region. We expect these 
coefficients to be positive, as the difference in their benefits from pre-PGIB to post-
PGIB is smaller than that for their neighbors. However, we find negative coefficients 
that are relatively large, almost doubling the non-TX coefficients. It is unclear why this 
is the case.

Finally, we look at the case of Illinois. The interrupted time-series PGIB effect is 
still negative. The differential effect of those in Illinois is, as expected, positive, reflect-
ing the fact that Illinois service members already had similar benefits, and even though 
both benefits can be used, there is a decreasing advantage to doing so, so the increase 
in the outside option of leaving the military to go to school is not as strong. 

Retention Hypothesis 2: The Increased Benefits of PGIB Have a Less Negative Effect 
for Those with Dependents Because of the Transfer Requirement

One generous aspect of PGIB is the provision that allows for transfer of the educa-
tion benefits to dependents of the service members. To qualify, service members must 
have completed either ten years of service or six years of service with a commitment to 
serving four more years. Presumably, there are some service members on the margin 
between staying past six years or not who, with this additional incentive, may choose 
to extend. 

Our first empirical approach is for the national level, a difference-in-differences 
that contrasts those with dependents and those with no dependents, before and after 
PGIB. The control variables are the same as in retention hypothesis 1 national inter-
rupted time-series, described earlier. Table 5.7 presents the regression coefficients of 
interest from the difference-in-differences. We find those with dependents are less reac-
tive to the PGIB decrease in continuation rates, presumably because of the transfer 
eligibility criteria. It approximately cuts the drop in continuation rates of those with no 
dependents in half. The effect is slightly stronger for shorter horizons, unlike the over-
all drop. Table C.4 in Appendix C reports the coefficients for by-service regressions. 
The Army has the largest response in most cases. 

We also use the Wisconsin, Texas, and Illinois sub-studies to evaluate the same 
question using a triple difference strategy. Wisconsin and Texas do not require exten-
sion to qualify for transferability. Illinois does not allow for transfer of benefits to 
children. This allows for two tests: The interaction of PGIB with dependents exam-
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ines how those in neighboring states responded (similar to the national difference-in-
differences), and the triple interaction between PGIB, the treated state, and having 
dependents examines if service members from the treated state who had dependents 
had a difference in the response (relative to those with dependents) than those from 
neighboring states with dependents. We hypothesize that, for Wisconsin and Texas, 
the triple difference should be negative, as service members have less need for the 
extension to get to six-plus-four years and PGIB extension ability, as they can use the 
PGIB for their own education and transfer the state benefits to their dependents. For 
Illinois, we expect, on the other hand, a positive and small (if any) effect that is reflec-
tive of their marginal benefit increase being smaller due to decreasing marginal returns 
to education and their higher education benefits, as well as redundancies between the 
two programs.

Table 5.8 presents the regression coefficients. For Wisconsin, the effects are all 
in the hypothesized direction, and the magnitude is reasonable. We find about 1– to 
3–percentage point differences for those with dependents and those without when pre-
sented with additional benefits for transferability. For Texas, we find consistent results 
for PGIB passage (for neighboring states), and no difference for Texas service mem-
bers after PGIB who have dependents. For Illinois, the surrounding states responded 
in similar ways, but there are mixed and statistically insignificant results for the state 
programs. 

Relationship Between TA and PGIB Usage 

Table 5.9 presents the benefit usage hypotheses we investigate, as well as the theoretical 
evidence and empirical approaches. We investigate four hypotheses of how education 
benefits affect in-service careers. First, we investigate the effect of PGIB on TA usage. 

Table 5.7
Retention Hypothesis 2, Difference-in-Differences Regression Results: Differential Change 
in Continuation Rates Post-PGIB for Those with Dependents (all services)

Component Past 5 Past 6 Past 7

Active 0.0164*** 0.0158*** 0.0118***

(0.00105) (0.00122) (0.00142)

Reserve 0.0139*** 0.0241*** 0.0197***

(0.00156) (0.00224) (0.00262)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: having dependents, gender, race dummies, 
cumulative completed courses, high AFQT score, college attainment, age, months deployed in past six 
months, resident state unemployment rate, service authorized strength, quadratic in years, skill level, 
month dummies, state dummies, pay status dummies, military occupation specialty dummies, service 
dummies.
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Second, we look at the differential effects of PGIB on TA usage for those with depen-
dents. We then look at the effects of TA and PGIB usage on promotion (third). Finally, 
we hypothesize that TA usage has an ambiguous effect on PGIB take-up. 

Benefit Usage Hypothesis 1: Ambiguous Effects of PGIB on TA Usage

Our first hypothesis around in-service outcomes relating to education benefits is that 
the passage of PGIB had ambiguous effects on TA usage by service members. On one 
hand, PGIB is a substitute for TA, so that service members may opt for less TA usage 
(especially if educational credits are more difficult to achieve through TA when active 
service members are busy). On the other hand, TA may be considered a complement to 
PGIB if the service members want to pursue additional degrees or do both at a slower 
pace, or to transfer benefits to their dependents. Additionally, if the academic quality 
of enlistees really did increase after and as a result of PGIB, then the compositional 
changes from PGIB would also lead to an increase of TA usage.

Our first approach to addressing this question is the interrupted time-series 
approach. We regress the number of TA courses completed in each six-month period 
on whether it is after PGIB, the cumulative number of courses that service members 
had completed, their years of service, a quadratic in the year, and the following addi-
tional controls: whether they had dependents, whether they are high AFQT scorers, 
whether they entered the service with some college or an undergraduate degree, their 

Table 5.8
Retention Hypothesis 2, Triple Difference Regression Results: Differential Change in 
Continuation Rates Post-PGIB for Those with Dependents, State Sub-Studies (all services)

Continuation 
Horizon

Wisconsin Texas Illinois

PGIB x Dep.
PGIB x Dep. 

x WI PGIB x Dep.
PGIB x Dep. 

x TX PGIB x Dep.
PGIB x Dep. 

x IL

Past 5 0.0218*** –0.0253 0.0140*** 0.00253 0.0258*** –0.00568

(0.00287) (0.00932) (0.00189) (0.00375) (0.00270) (0.00621)

Past 6 0.0160*** –0.0268 0.0128*** –0.000127 0.0213*** 0.00860

(0.00326) (0.0106) (0.00221) (0.00434) (0.00310) (0.00714)

Past 7 0.00955 –0.0145 0.00946*** 0.00629 0.0144*** 0.00848

(0.00373) (0.0121) (0.00258) (0.00504) (0.00358) (0.00827)

Hypothesized 
Direction

+ – + – + +

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. 

Standard errors in parentheses. Control variables: having dependents, gender, race dummies, 
cumulative completed courses, high AFQT score, college attainment, age, months deployed in past six 
months, resident state unemployment rate, service authorized strength, quadratic in years, skill level, 
month dummies, state dummies, pay status dummies, military occupational specialty dummies, service 
dummies.
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race, their sex, their age, how many months in the period they were deployed, the 
unemployment rate in their state during that time, the authorized strength of their 
service that year, their skill level, dummies for what month it is, their state, their pay 
grade/rank, and their military occupational specialty (MOS)/occupation. For all ser-
vice regressions, indicators for their service are also included.

We additionally evaluate the hypothesis using the fixed effects interrupted time-
series regression approach. All time-varying covariates listed in the previous paragraph 
are also included. The fixed effects estimator allows us to control for underlying qual-
ity, separating out the complement of PGIB and TA usage from the change in cohort 
quality effect.

Table 5.10 presents the coefficients on PGIB in the regressions, the interrupted 
time-series estimator. For those serving in the active component, we find a clear and 
positive effect, suggesting that the complementary nature of TA and PGIB dominates 

Table 5.9
Relationship Between TA and PGIB Usage, Theoretical Evidence, and Empirical Approaches

Hypothesis Theoretical Evidence Empirical Approach 1
Empirical 

Approach 2

1. Effect of PGIB on  
TA usage is 
ambiguous.

PGIB is a substitute, so may 
decrease, but PGIB and 
TA usage are correlated 
through service member 
quality, so may be positive.

Regress number of TA courses on 
PGIB passage, cumulative number  
of courses, years of service, years 
quadratic, lots of controls.

Fixed effect of 
approach 1

2. Effect of PGIB on  
TA usage is more 
positive for those  
with dependents.

PGIB is less of a substitute 
for those with dependents, 
who may want to use TA 
for themselves and PGIB for 
dependents. As such, the 
positive correlational effect 
may dominate more.

Regress number of TA courses on 
PGIB passage, PGIB interacted with 
dependents, cumulative number  
of courses, YOS, years quadratic, lots 
of controls.

Fixed effect of 
approach 1

3. The effect of TA 
and PGIB usage 
on promotion is 
ambiguous but  
should be more 
positive for TA than 
PGIB.

Higher-quality service 
members are both more 
likely to use TA and to be 
promoted or signal quality, 
but they may also be more 
likely to leave. Same for 
PGIB. TA is visible when up 
for promotion, unlike PGIB, 
and may be more difficult 
to take than PGIB, so more 
correlated with unobserved 
quality. Both of those  
things should make the 
coefficient on TA more 
positive. 

Conditional on being in the service 
at the time, regress promotion 
status on TA usage (one observation 
per service member, #courses at the 
point where we mark 36m/48m/6y). 
For PGIB, conditional on being in 
the service at the time, regress 
promotion status on TA usage, 
PGIB usage, and interaction (one 
observation per service member, 
#courses at the point where we 
mark 36m/48m/6y, and conditional 
on us observing them at least two 
years after service).

4. TA usage has 
ambiguous effect  
on PGIB use.

May be positive because 
of unobserved ability 
correlation, may be  
negative because they 
already have college credit

Regress PGIB uptake on TA usage + 
controls.
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the substitution effect. The effects are not very small, with the coefficient around 0.1 
additional TA courses each six months. Interestingly, the fixed effects estimators are 
larger for those in the active component. This suggests, among other things, that there 
is no strong increase in quality of new cohorts after PGIB that leads also to higher TA 
usage, else we would have observed a smaller fixed effect estimator. Regardless, the 
fixed effect estimator gives us confidence that service members actually increased TA 
usage after PGIB, and that it isn’t cohort and compositional effects.

The effects for those serving in the reserve components are smaller and less sig-
nificant. This may be partially a factor of TA usage being much lower among reservists 
than active component service members. This trend is demonstrated in Tables C.5 and 
C.6 in Appendix C; Table C.5 reports the coefficients by service. The same trends hold, 
and the Navy has the largest coefficients. 

We will return to the question of substitute vs. complement when we look at the 
postservice hypotheses and contrast PGIB take-up for those with more or less TA. 

We also look at the coefficient on the cumulative number of courses that the ser-
vice members have taken. Table 5.11 shows the coefficients. We find a similar trend for 
active and reserve component service members: The cross-sectional coefficient is posi-
tive (and around 0.02 to 0.06 across and within services—see Table C.6 in the appen-
dix for by-service results), suggesting each additional four previously completed courses 
leads to a 20-percent increase in likelihood of a course being taken in this six-month 
span) and the fixed effect coefficient is negative (at between 0.05 and 0.12; or each 
additional four courses completed previously leads to about a 30-percent drop in likeli-
hood of a course this six-month period). The cross-sectional result suggests unobserved 
proclivity for education: The same service member who took more TA in the past is 
more likely to take it now. The fixed effects estimator with the cumulative is bigger for 
later years mechanically, so it shows both that if a service member has recently taken 

Table 5.10
In-Service Hypothesis 1, National Interrupted Time-Series Regressions, Change in TA Usage 
from Passage of PGIB (all services)

  Active Reserve

Cross-Sectional 0.0974*** –0.0794

(0.00930) (0.0504)

Fixed Effects 0.146*** 0.0355

(0.0113) (0.0662)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: total previously completed TA courses, years of 
service, having dependents, gender, race dummies, cumulative completed courses, high AFQT score, 
college attainment, age, months deployed in past six months, resident state unemployment rate, 
service authorized strength, quadratic in years, skill level, month dummies, state dummies, pay status 
dummies, MOS dummies, service dummies.
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more TA, holding her education preferences constant, she is less likely to take more 
now, and that later in her career, she is less likely to take more TA. 

Benefit Usage Hypothesis 2: Effects of PGIB on TA Usage Are More Positive for 
Those with Dependents

PGIB may be less of a substitute for those with dependents, who may want to use TA 
for themselves and PGIB for dependents. As such, the positive complementary nature 
of the programs may dominate more, leading to a positive difference between those 
with dependents and those without. We run the same regressions as hypothesis 1, 
except using the difference-in-differences methodology where we interact PGIB with 
an indicator for having dependents. We use both the cross-sectional approach and the 
fixed effects approach.

Table 5.12 presents the coefficient on the interaction between after-PGIB and 
having dependents. We find for the cross-sectional regressions that those with depen-
dents are less responsive to PGIB take-up affecting TA usage. This is contrary to our 
hypothesis, and it isn’t clear why. Service members in the reserve components are more 
likely to follow the hypothesis. The fixed effects estimators are smaller but similar to 
the cross-sectional results. Table C.7 in Appendix C presents the results by service. This 
suggests there is considerable heterogeneity across services in this coefficient.

Benefit Usage Hypothesis 3: Effects of TA Usage and PGIB Take-up on In-Service 
Promotion is Overall Ambiguous, but More Positive for TA Usage than for PGIB 
Take-up

We look at how promotion in the military is correlated with TA and PGIB usage. We 
focus our attention on enlistee promotion to E-5 by three years or by four years (two 
separate regressions), conditional on still being in the service at the two-year mark. 
We include those who left the service after two years but before four years to account 

Table 5.11
In-Service Hypothesis 1, National Interrupted Time-Series Regressions, Change in TA Usage 
for Each Additional Prior Completed TA Course (all services)

  Active Reserve

Cross-Sectional 0.0541*** 0.0272***

(0.000235) (0.00113)

Fixed Effects –0.0640*** –0.0994***

(0.000441) (0.00266)

NOTES: ***p < 0.01, ** p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: post-PGIB, years of service, having dependents, 
gender, race dummies, cumulative completed courses, high AFQT score, college attainment, age, 
months deployed in last six months, resident state unemployment rate, service authorized strength, 
quadratic in years, skill level, month dummies, state dummies, pay status dummies, MOS dummies, 
service dummies.
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for those who were not progressing or being promoted and left as a result. There is 
one observation per service member, so we cannot do fixed effects regressions, and we 
have no difference-in-differences approach here. We include as many controls as we 
can: in addition to the covariate of interest (an indicator for whether any TA had been 
completed up to that point), we also include individual covariates (having dependents, 
high AFQT score, service entry college experience, race, gender, number of months 
deployed over the last six months, skill level, occupation, and age), service covariates 
(authorized strength), geographic controls (state indicator, state unemployment rate), 
and time variables (month indicators and quadratic in date). 

It is unclear whether the effect should be positive or negative. Higher TA and 
PGIB use may be correlated with academic quality, which would make service mem-
bers more likely to exit after their first contract to use PGIB and get a degree. On the 
other hand, conditional on staying, service members may be more likely to be pro-
moted because of underlying unobserved (to the econometrician) quality correlated 
with TA and PGIB use. For TA, use may also serve as a signal of quality to those 
making the promotion decisions. For PGIB use, it is unobserved until after the service 
member leaves the military, so it cannot be factored in as a signal used by the service 
members. 

Although we have ambiguous hypotheses for TA and PGIB overall, we do expect 
the coefficient on TA use to be more positive than the coefficient for PGIB. This is true 
for two reasons. First, TA is both a signal and a correlate with quality, while PGIB 
is just a correlate with quality. The signaling aspect of TA may make the coefficient 
more positive. Second, insofar as completing TA during service is more difficult than 
completing education using PGIB after service, it may be more correlated with high-
quality service members and, thus, yield a more positive coefficient.

Table 5.12
In-Service Hypothesis 2: Difference-in-Differences Regressions, Differential Change in TA 
Usage from Passage of PGIB for Those with Dependents (all services)

  Active Reserve

Cross-Sectional –0.0346*** 0.106***

(0.00591) (0.0345)

Fixed Effects –0.0316*** 0.0942

(0.00934) (0.0580)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: post-PGIB, years of service, having dependents, 
gender, race dummies, cumulative completed courses, high AFQT score, college attainment, age, 
months deployed in past six months, resident state unemployment rate, service authorized strength, 
quadratic in years, skill level, month dummies, state dummies, pay status dummies, MOS dummies, 
service dummies.
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Table 5.13 presents the regression coefficients on TA and PGIB take-up. The 
results are in line with our hypotheses, and we find that the effect that seems to dom-
inate is the correlation with unobserved quality and signaling. The coefficients are 
generally positive. TA contains both a signal to superiors of effort and quality and a 
correlation of unobserved (to the econometrician) quality, while PGIB usage contains 
only the latter. Both may be correlated with being more likely to leave, but we find 
that service members are promoted anyway or that the promotion effect dominates. 
The effects are not particularly small: for TA usage, promotion to E-5 by four years for 
all services, using TA is correlated with almost a 7–percentage point increase in the 
likelihood of the promotion. PGIB’s effect, which does not contain the signal, is about 
one-fifth the size on average of the TA, which contains the signal. This may be due to 
TA usage being a stronger correlate with underlying quality (more difficult to do TA 
during service than PGIB after service) as well as TA usage serving as a signal to supe-
riors regarding effort and quality. Table C.8 in the appendix presents the by-service 
versions of this model.

Benefit Usage Hypothesis 4: TA Usage Has an Ambiguous Effect on PGIB Take-up

It is unclear ex-ante what effect TA usage should have on PGIB take-up. On one hand, 
the two may be positively correlated because of unobserved ability that affects both. 
On the other hand, the two may be negatively related because they are substitutes. This 
is closely related to the question we investigated earlier for benefits hypothesis 1, where 
we focused on how passage of PGIB affected TA use. Now, we look instead at actual 
PGIB take-up, which allows us to focus more closely on the contrasting substitute and 
complement story by highlighting veterans who go on to use the PGIB benefits. 

We investigate the question by regressing PGIB take-up for their own education 
on TA usage during their career with other controls. We limit the regression to service 

Table 5.13
In-Service Hypothesis 3: Regression Results, Effect of TA and PGIB Usage on Promotion 
Tempo (all services)

  TA PGIB

Promote to E-5 at 3 years 0.0256*** 0.00476***

(0.000634) (0.000439)

Promote to E-5 at 4 years 0.0692*** 0.0146***

(0.00119) (0.000855)

NOTES: TA: Regression coefficients on having taken TA during service. PGIB: Regression coefficient 
postservice on taking up PGIB.

***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. Standard errors in parentheses. 
Control variables: post-PGIB, years of service, having dependents, gender, race dummies, cumulative 
completed courses, high AFQT score, college attainment, age, months deployed in past six months, 
resident state unemployment rate, service authorized strength, quadratic in years, skill level, month 
dummies, state dummies, pay status dummies, MOS dummies, service dummies.
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members who exit the military at least two years prior to our observation of PGIB take-
up in September 2015. We include the following individual controls: having depen-
dents, gender, age, race, high AFQT, service entry education, terminal skill level, pay, 
years of service prior to separation, and MOS occupation. We include unemployment 
rate in their state when they exit the military. We also include a quadratic in the date 
of their separation.

We find a coefficient of 0.0105, statistically significant at the 1-percent level. The 
effect that dominates is the correlation with quality and use of PGIB and TA as com-
plements. However, the magnitude is small. Service members who used TA during 
their service are about 1 percentage point more likely to use PGIB within two years 
after separation for their own education. While this effect is small, it is precisely esti-
mated even after controlling for multiple hypotheses. Table C.9 reports the results by 
service. The results are very similar across the services.

Summary of Findings

Overall, we find that the passage of PGIB had very modest effects on enlistment and 
retention decisions. For enlistment, we find small and positive to no effects of PGIB 
on quality of enlistees. The strongest identification strategy from the WGIB benefits 
shows no statistically significant results, while the more general but weaker identified 
results from the national interrupted time-series shows small but positive and signifi-
cant effects on average quality of enlistees, with larger effects in the Army. These results 
hold for several different measures of quality. The results are slightly larger for those in 
the reserve components versus those in the active component.

As for retention, there is consistent evidence that the education benefits were asso-
ciated with about a 1– to 3–percentage point drop in overall continuation rates. The 
effect was largest on longer-horizon continuation (past seven years more than past five). 
There is consistent evidence that those with dependents had a smaller drop in continu-
ation rates from the expanded education benefits, at about half the size.

Finally, for education benefit usage, we find that passage of PGIB induced ser-
vice members to take slightly more courses through TA. We find about a 15-percent 
increase in likelihood of taking a TA course in the past six months after PGIB. There 
is weaker, but some, evidence that those with dependents are less responsive to chang-
ing TA after PGIB. Both TA and PGIB take-up increase the rate of promotion, with 
TA having a larger effect, suggesting that TA and PGIB serve both as signals of effort 
and quality and as a covariate with unobserved (to the econometrician) quality that 
also affects promotion. In addition, we find higher TA usage is correlated with higher 
PGIB take-up. In the next chapter, we present some additional contextual information 
to describe what service members and potential service members know about educa-
tion benefits, as well as their plans for the future.
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CHAPTER SIX

Other Sources of Information: Search Data, Survey Data

The previous chapters describe our main results. They are based on both qualitative and 
quantitative data. We held focus groups to collect qualitative data about new recruits’ 
knowledge of and plans to use education benefits. We also obtained quantitative data 
from several different sources and used this information and econometric models to 
estimate the extent to which the passage of the PGIB affected recruiting and retention. 
While these sources of data provide detailed information about key phases in each 
service member’s career, it would be helpful to have additional information on other 
aspects of service members’ careers and decisionmaking. In this chapter, we briefly dis-
cuss other types of data that have the potential to reveal additional useful information. 
We focus on two separate sources of data—Internet search data and data from a large, 
periodic DoD survey of service members. Search data can help us understand the 
questions and interests of people considering military service. Here, we emphasize the 
questions that pertain to education benefits. Survey data can reveal information about 
service members’ future plans; we focus on questions that involve education benefits. 
We discuss each source of data in turn.

Internet Search Data

The Internet has become an indispensable part of everyday life, with Internet searches 
enabling people to discover new ideas and learn new things. Trillions of web searches 
are conducted worldwide every year. The data collected by search engines such as 
Google or Yahoo! constitute a source of information that can be used to supplement 
other more traditional sources. 

Among the set of search engines, Google is the clear leader: It accounts for 90 per-
cent of all worldwide queries and nearly three-quarters of U.S. searches (StatCounter 
data quoted in Search Engine Watch, 2015). Google collects data on the prevalence of 
search queries (key words entered into its search engine) across time and geography and 
makes these terms available to the public. Tools such as Google Trends and Google 
AdWords provide anonymous and aggregated data on how frequently keywords or 
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phrases have been queried over a specific period of time or within a specific geographic 
location.1

Of course, such data have downsides—in particular, Internet search data are 
anonymous, and the data exist in aggregated form. Thus, we may be able to under-
stand a great deal about what is searched, but we have little information about who is 
doing the searching. (We can examine searches by geographic region and date/time; 
in some cases this reveals information about the searchers). Despite the anonymous 
format of these data, measures of search intensity have been linked to a number of 
relevant outcomes.2 

Next, we collect and classify information on military-relevant searches. Finally, 
we link search data to data on applicants and accessions to test the hypothesis that 
search data could be used to increase the predictive power of recruiting-type models.

Internet Queries by Service

One of the more powerful uses of Internet search query data is the analysis of lexical 
content. In this section we compile a list of the most commonly asked military-relevant 
questions, by service. To categorize the top searches by service, we used the Keyword 
Planner tool in Google AdWords.3 

A few themes emerge from these top questions. While pay-related searches occur 
frequently, some of the top service-related searches are not related to enlistment at all. 
For example, two of the top Army-related searches concern other countries’ armed 
forces. Within the Navy-related searches, SEAL-related searches are dominant. This 
is interesting given that the SEALS are a small group, making up less than 1 percent 
of all active component Navy personnel. However, the SEALS have appeared promi-
nently in popular culture over the last decade.4 To fully investigate the content of the 
questions in each service, we next divide the entire list of questions into the following 
broad categories: 

• General: These searches are often related to the functions of the service, or to 
specific jobs. 

• Pay-Benefits: These searches are related to various aspects of compensation.

1  See Appendix D for additional information about Google Trends and Google AdWords.
2  Examples include monthly unemployment reports (Ettredge, Gerdes, and Karuga, 2005), flu outbreaks 
(Ginsberg et al., 2009), volatility of the leading stock market index (Dimpfl and Jank, 2015), and the proportion 
of highly qualified Army accessions (Jahedi, Wenger, and Yeung, 2016).
3  Within Google AdWords, we identified the absolute number of searches that contain the name of each ser-
vice (i.e., Army, Navy, Air Force, or Marines) as well as any of the following keywords: “who,” “what,” “where,” 
“when,” “why,” “how,” “which,” “do,” “can,” “has,” “did,” “is,” “was,” “will,” “does,” “should,” and “could.”
4  For example, SEALS have appeared in movies, books, and video games. The involvement of Navy SEALS 
in the operation that resulted in the capture and death of Osama bin Laden was widely publicized, and searches 
related to the Navy SEALS peaked sharply in May 2011, concurrent with this operation.
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• Procedures: These searches request information about enlistment.
• Qualifications: This category includes a wide variety of questions related to quali-

fications to enlist; topics include age requirements, health-related requirements, 
questions related to past drug and alcohol use, questions about disqualification 
due to existing criminal records, and a variety of other questions.

• Education: This category includes all questions about education; some searches 
inquire about whether the services pay for enlistees to attend college, while others 
focus on education requirements to enlist.

• Other: This category consists of searches that are not related to enlistment (such 
as searches concerning other countries’ armed forces). These make up 15 to 19 
percent of the total searches for each service; we exclude these searches from the 
remainder of our analyses.

Dividing the searches in this manner allows us to compare the types of questions 
asked by service. Sorting the searches into categories involves some judgment, so we 
developed and tested a protocol for consistent sorting.5 

The breakdown of questions by category for each service is depicted in Figure 
6.1. For comparison purposes, we include military-related questions as well as service-
specific ones.  Search patterns differ across the services. For most services, questions 
in the “General” category are prevalent. (The exception is the Air Force, where “Pay-
Benefits” searches are slightly more common.) Among the services, questions involving 
pay, benefits, and procedures are more common than searches related to the military 
as a whole. It seems plausible that searchers begin with general military searches, and 
then progress to service-specific searches, although these data do not allow us to test 
this hypothesis. Across the services, education-related searches are unusual. This sug-
gests that at least initially, many of the searches that involve aspects of enlistment do 
not focus on education or education benefits. Indeed, searches about pay dominate all 
searches related to aspects of pay and benefits. In other words, searchers frequently look 
for information about military pay but search far less frequently for information about 
benefits (education or otherwise). 

Searches related to the military and education benefits do exist. The most common 
education-related search question is: “does the military pay for college?” But this search 
term is found far less frequently than terms related to other aspects of service. This does 
not indicate that benefits are unimportant—but it implies that initial Google searches 
related to military enlistment are far more likely to include other aspects of service.

5  We focused on interrater reliability: Two researchers first sorted a portion of the search terms independently, 
then met to compare their sorting, then discussed and resolved the points of difference, then repeated the process. 
We were able to achieve agreement on over 98 percent of the searches sorted after the second iteration.
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Internet Search Queries and Military Applicants

As discussed previously, a drawback of Internet search data is the anonymous, aggre-
gated nature of the information—we do not know who carried out the search. How-
ever, other research has linked search data to a variety of relevant outcomes. In our 
case, if search data are relevant, we would expect that the data would be predictive 
of recruitment (if more people are searching for information about recruitment, more 
people are interested in enlistment and are likely to talk with recruiters and begin the 
process of applying to enlist). To test this hypothesis, we use a straightforward regres-
sion model to examine the relationship between search behavior and applicants.

For consistency, we chose a similar set of search queries for each service. The 
terms that were chosen are ASVAB [Armed Services Vocational Battery], [service] jobs, 
[service] salary, and join [service], where [service] denotes each military service respec-
tively: Army, Navy, Air Force, Marines. Our analyses of Internet queries suggests the 
terms chosen are likely to be searched by those who have interest in joining the service. 
Our regression models explain the log of high-quality applicants to each branch of the 
military.6,7 We include controls for month and year, which account for regular, seasonal 

6  As is typical in the literature, high-quality here is defined as having a high school diploma or equivalent cre-
dential, and scoring above the 50th percentile on the AFQT. See, e.g., Buddin, 2005.
7  We focus here on applicants rather than enlistments because we take the view that application can be thought 
of as a more direct measure of propensity and interest than enlistment. Several steps, and a significant time lag, 
occur between application and enlistment; also, the services offer significant enlistment bonuses during some 

Figure 6.1
Most Common Searches, by Service and Category

SOURCE: RAND NDRI analysis, based on data from Google Adwords, undated.
NOTE: Data from U.S. searches, September 2013–August 2015.
RAND RR1766-6.1
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time trends and help to control for other relevant factors (such as the unemployment 
rate).8 There is little theoretical justification for including or excluding various search 
terms in these models, so we include the search queries in the regressions one at a time. 
Our results indicate that the search term ASVAB is highly predictive of changes in the 
high-quality applicants to each branch of the military, although it varies across the 
services. For a 10-percent change in the relative search volume of the term ASVAB, 
the percentage of high-quality applicants increases between 7 percent and 10 percent.9 
These results suggest that Internet search data provide information on the overall level 
of interest in military enlistment. It is possible that such data could be used in addition 
to more traditional, survey-based measures of propensity in recruiting models, thus 
producing more robust results.

Queries About the GI Bill

Finally, we analyze the content of questions regarding the GI Bill. In Figure 6.2, we 
generate a word cloud that visually portrays the most common terms searched (in this 
case, we examine phrases, rather than single words). It is apparent from Figure 6.2 that 
many of the inquiries are general in nature, or refer to the value of the benefit or the 
procedures by which it can be used. Also, many of the questions appear to be close 
variants of other questions.  

To quantify the topics being queried in more detail, we categorize the list of ques-
tions into bins and plot the relative frequency of each bin, as we did with more general 
search terms above. The largest category of searches related to the GI Bill is procedural; 
this category includes about 40 percent of all searches. Examining individual proce-
dure-related queries suggests that most of these searches were probably carried out by 
current service members. The next largest category is general questions; these make up 
just above 30 percent of queries. Another large category is queries related to the value 
and time period of the benefit; these make up just above 20 percent of all GI Bill–
related searches. About 5 percent of all searches involved transferring the PGIB benefit, 
and about 1 percent specifically involved the housing or living allowance aspect of the 
benefit. Thus, initial searches for information related to the GI Bill do not commonly 

time periods but very few bonuses during other periods. Finally, some applicants are not eligible to enlist, and 
some choose not to enlist (for reasons related to bonuses, availability of training seats, or other factors). Therefore, 
applicants with similar levels of initial propensity may have a different probability of enlistment, and of accession. 
While discerning a relationship between enlistments/accessions and search behavior should be more difficult, 
past research has found that, at least in the case of the Army, lagged searches are related to accessions; see Jahedi, 
Wenger, and Yeung, 2016.
8  Because our models are based on aggregated data, we cannot control for the fiscal year, month, and unemploy-
ment rate simultaneously. 
9  We also include a variable indicating ASVAB searches in the previous month; the coefficient on this variable 
is smaller than on the current month’s ASVAB searches but is statistically significant, suggesting that there is 
in some cases a lag between searches and applications. For additional information on our regression results, see 
Appendix D.
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concern the transfer aspect or the living allowance aspect of the bill, but searches for 
information about the bill appear quite common.

As people have begun to spend more time online searching for information, Inter-
net search data have become a remarkably rich source of insights regarding people’s 
interests and concerns. We used Google Trends and AdWords—publicly available 
tools that provide access to Google’s search data—to explore attitudes about and inter-
est in joining the military. 

Although search data offer many advantages, these data are also subject to cer-
tain important limitations; therefore, the results should be interpreted with care. First, 
information about the population carrying out these searches is not readily available. 
Although many people use the Internet and search engines, the sample of searchers is 
not random. For example, someone who searches for information about the military 
may be a military service member, a person who is considering joining the military, 
or someone simply curious about the military. There is no way of determining either 
the intent behind search behavior or population characteristics, such as propensity for 
military service or enlistment status. Also, our analyses necessarily exclude individuals 
without Internet access or those who do not use Google as their search engine. Our 
conclusions are therefore conditional on the population of searchers. Furthermore, 
individuals differ in their propensity to use a search engine to obtain information. 
Someone interested in joining the military, for example, may reach out to a friend or 

Figure 6.2
Searches Related to GI Bill

SOURCE: RAND NDRI analysis of Google AdWords data from U.S. searches, May 2013–April 2015. Created
using wordle.com.
RAND RR1766-6.2
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recruiter directly to learn more, whereas some people who search for military-related 
terms can be doing so for completely unrelated reasons. 

Another limitation concerns the link between attitudes (e.g., searches for infor-
mation about the military), and subsequent behavior (e.g., applying to join the mili-
tary). While predictive models such as the one we constructed attempt to establish a 
connection between attitudes and behavior, they can do so only in the aggregate. That 
is, predictive models can only suggest the relative likelihood of military applicants 
among various groups with certain patterns of search behavior. The models cannot 
identify specific individuals who have expressed interest in military service or taken any 
steps to join the military. Given these limitations, it is especially encouraging that our 
search terms are related to applications.

We identified top searches and categorized them according to some aspect of mil-
itary service: general, pay-benefits, enlistment procedures, qualifications, education, 
and other. Searches related to military education benefits were relatively rare, suggest-
ing that those searching for initial information tend to focus on other topics. Searches 
related to the GI Bill can be examined in a similar manner; many of these searchers 
appear to seek information on the basics of the bill, while few look for information on 
the housing or transfer aspects of the bill. Next, we utilize data from a large, repeated 
survey to understand more about current service members’ plans to use education 
benefits.

Education and Service Members’ Future Plans

Administrative data from service members’ records contains detailed information 
about service members’ careers, and their decisions to join, remain in, or leave the 
military. However, military policy also has a substantial influence on these decisions; 
for example, a service member’s decision to leave the military may be influenced not 
only by his or her civilian opportunities but also by actual and perceived probabilities 
of military promotion. Administrative data do not include information about service 
members’ perceptions or plans. To learn more about service members’ plans to use 
their education benefits, we examine a different source of data. The Status of Forces 
Survey (SOF) of Active Duty Members is fielded multiple times every year to a random 
sample of service members and DoD civilian employees.10, 11 For this analysis, we focus 
on active component members of the Army, Navy, Air Force, and Marine Corps; we 
include data from 2002 to 2013.

10  We express our gratitude to Michael DiNicolantonio at DMDC for assisting us in acquiring and understand-
ing these data.
11  The SOF is a web-based survey conducted by the Human Resources Strategic Assessment Program (HRSAP) 
and DMDC to support personnel needs of the USD (P&R). For additional information about the SOF, see 
Appendix E.
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Some of the questions in the SOF surveys stay the same, while others change over 
time. Here, we focus on a small subset of questions that are consistent over time and 
pertinent to service members’ future plans for educational attainment. 

Description of Analyses

We focus on the following questions:

• To what extent did money for college, college repayment, or education contribute 
to your decision to join? 

• Any college credits earned since joining?
• To what extent is continuing your education a reason for your leaving the service 

within the next two years? 
• Has spouse completed bachelor’s degree or higher?

We chose these questions because they describe the service member’s percep-
tions of how education benefits influence enlistment, the service member’s educational 
attainment while on active duty, the service member’s plans to obtain additional edu-
cation, and the spouse’s level of education (the latter is likely to influence the probabil-
ity of transferring the PGIB to the spouse).

To analyze the data, we divide or stratify the sample into groups and look for 
differences across the groups and across time. We stratify all analyses by three levels 
of (service member) education: high school or less, some college, and a college degree 
or higher. We also hypothesize that more senior service members will have different 
reasons and plans for using educational benefits; they are older and more established in 
their career and, as a result, they may both have a better understanding of their options 
and different attitudes toward transferring benefits than newer recruits. Additionally, 
the Post-9/11 GI Bill requires reenlistment to be eligible for spousal and dependent 
transfers. Stratification by years of service allows for closer estimates of those who 
may be considering reenlistment. Because of our interest in benefits transfers, a third 
obvious stratification is between those with and those without dependents. Finally, we 
examine the data by groups of pay grades. While we expect pay grade to generally be 
correlated with both education and years of service, there still may be important dif-
ferences by pay grade that do not show up in the other stratifications. Specifically, pay 
grade allows for the separation of officers and enlisted, and a hierarchy that may not 
exactly map to time spent in the military, or education level. In each case, we test for 
differences within and across the stratified groups, and for differences over time.12 We 
hypothesize that service member responses will vary by education, years of service, 

12  The responses in the SOF are framed as Likert scales and generally measure level of agreement with the state-
ment. We collapse the data into two categories to capture agreement versus lack of agreement. See Appendix E 
for more details on our stratified sample, our analytic decisions, and on the statistical tests used to measure dif-
ferences between groups and over time.
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and/or dependent status. Finally, we hypothesize that service members may be more 
likely to plan to use education benefits after the PGIB was passed; in this case, we 
would expect to see a change over time.

Results 

Here, we summarize our results by question. The results discussed in the text are sta-
tistically significant at the 5-percent level or better, indicating such results would occur 
by chance less than 1 time in 20. In Appendix E, we include specific p-values (the level 
of significance) for each statistical test and stratification discussed.

To What Extent Did Money for College, College Repayment, or Education 
Contribute to Your Decision to Join?

Those in junior pay grades, those with college experience, newer recruits, and those 
with no dependents indicated that money for education had more influence on their 
decisions than other groups. Over time, those completing the SOF were more likely 
to indicate that money for college and educational purposes had influenced their deci-
sion. In particular, an uptick occurred in 2007, prior to the passage of the PGIB but 
during an era of sharply increasing college costs.

Any College Credits Earned Since Joining?

Between 2004 and 2012 there was a modest but statistically significant downward 
trend in the proportion of individuals taking college credits while in the military, 
except O-4–O-6 officers, who evidenced a slight uptick in college credits earned. On 
average, those in lower pay grades and with fewer years of service, as well as those with 
no dependents, were significantly less likely than others to earn credits. This change 
could also be related to the intensive deployment cycles, changes in service policies con-
cerning TA, and/or potential changes in the promotion process over the last decade.

To What Extent Is Continuing Your Education a Reason for Your Leaving the Service 
Within the Next Two Years? 

As for stating plans to leave the service to pursue educational opportunities, there were 
major differences between our subgroups. Those with fewer years of service, those in 
the junior enlisted pay grades, and individuals without dependents were much more 
likely to indicate such plans. For example, in 2011, nearly half of the E-1–E-4 pay 
grade members answered affirmatively; these answers differ significantly from those 
of more senior enlisted personnel, or officers. Of course, the difference between junior 
enlisted and senior officers is not unexpected. The gap between those with dependents 
and no dependents widened over time; while both groups were more likely to indicate 
plans to attend, this result is consistent with some service members planning to remain 
in service to secure benefits for their dependents.
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Has Spouse Completed Bachelors’ Degree or Higher?

There was a small but significant trend toward more educated spouses between 2003 
and 2006. On average, individuals with higher pay grades, years of service, and educa-
tion had more educated spouses. More junior service members typically had less edu-
cated partners 

The SOF data indicate that some service members’ enlistment decisions were 
influenced by the availability of educational funds. This is especially true among ser-
vice members in junior pay grades and those with some college experience. These 
results match reasonably well with what we heard in our focus groups. SOF data also 
indicate that those who have no dependents were more likely to indicate the influence 
of educational funds. This trend was not discernable in our focus groups. Finally, the 
SOF data suggest that many service members indicated the importance of educational 
benefits prior to the passage of the PGIB, but service members were more likely to 
report being influenced by educational benefits beginning in 2007. It is not clear that 
this trend was driven by the PGIB, but the increasing costs of college during this time 
period could help to explain it.

Service members today report taking fewer college courses while on active duty 
than in the past. Many service members report that continuing their education poses 
a likely reason for leaving the military in the near future, but there is no evidence of 
a large increase over time. Finally, service members’ spouses are more likely to have 
completed college today than in the past. This shift, however, appears to have occurred 
before the PGIB was passed. To summarize the most relevant of these results, service 
members often indicated that education benefits had been a factor in their enlistment 
decisions, and that they were likely to leave the military to attend college in the near 
future. However, these answers were more prevalent among some groups than others; 
young service members and enlisted service members were more likely than others to 
indicate agreement. There were some increases in agreement over time, but it is not 
clear that the increases in agreement necessarily track the passage of the PGIB. Service 
members indicated the importance of education benefits, even before the passage of 
the PGIB. 
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CHAPTER SEVEN

Conclusions and Recommendations

Service members have access to a variety of education benefits throughout and after 
their military careers. Prior research has documented the positive impacts of military 
service and these programs in particular on educational attainment and civilian earn-
ings, but there is less existing research documenting whether and how these programs 
could be used to serve force management goals. In this report, we address this research 
gap by examining the ways in which the two largest education benefits programs—the 
PGIB and TA—are likely to influence recruiting and retention. We explicitly recog-
nize that these programs are valuable to service members and are likely to improve 
their eventual labor market outcomes and perhaps even their levels of job satisfaction, 
job match, and other relevant outcomes. However, our focus here is on specific aspects 
of force management—recruitment and retention—and how education benefits are 
likely to influence these aspects of force management. We also examine the interaction 
between PGIB and TA.

Our report is organized around the trajectory of a service member’s career, and 
around three primary research questions:

1. How do military education benefits influence recruiting?
2. How to do military education benefits influence retention?
3. To what extent do military personnel use the TA and PGIB programs separately 

or together to further their education?  

To address these research questions, we used a broad mixed-methods approach 
informed by a conceptual model. In this way, we are able to include information about 
the level of knowledge, usage, and plans for usage that service members have at various 
stages of their careers, as well as measures of retention and benefit use. Such informa-
tion is important for developing informed hypotheses about the likely impact of the 
passage of the PGIB on recruitment and retention outcomes. For example, if recruits 
have little knowledge about the expansion of benefits that came with the passage of the 
PGIB, then we should not expect to see a large impact of PGIB passage on recruitment. 
Similarly, the level of awareness about the details for transferring benefits to depen-
dents would inform our expectations about likely effects of transferability on retention. 
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Thus, while our study relies primarily upon quantitative methods to assess the impact 
of the passage of the PGIB on recruitment and retention, we use qualitative methods 
to inform our hypotheses and provide important context to the quantitative findings.  

Moreover, as discussed in the opening chapters of this report, the passage of the 
PGIB represents a large change to education benefits available, but all service members 
received the new benefit in 2009, and many other relevant changes were occurring at 
the same time. Additionally, the period since 2009 generally has been characterized 
as a period of positive recruiting. This somewhat limits our ability to assess the over-
all impact of PGIB passage on these outcomes using rigorous quantitative methods. 
This fact underscores the importance of our mixed-methods approach, which allows 
us to triangulate findings from a variety of quantitative and qualitative approaches to 
develop informed and nuanced conclusions that stand up to multiple methods. In the 
next sections we revisit our qualitative and quantitative results; we then summarize the 
evidence we have gathered on recruitment and retention; we close with a discussion of 
the implications and recommendations flowing from our research. 

New Recruits’ Knowledge of, and Plans for, Education Benefits

We carried out focus groups across the country, including newly enlisted members of 
each service. While recruits have varied and often limited levels of knowledge about 
the specifics of education benefits, they are generally aware of the existence of these 
benefits and often state that they plan to use them. This suggests that a general aware-
ness of benefits, rather than consideration of specific restrictions or benefit components, 
is likely to be driving enlistment decisions. The few recruits who were well informed 
about military education benefits appeared to be older, more likely to have prior experi-
ence with college, more likely to be female, and less likely to be entering the Marines. 
In many cases, recruits do not understand how the current PGIB benefits differ from 
those offered under the MGIB. Based on this, we would expect to find only a muted 
response, if any, to the increase in benefits that the PGIB represents. It is possible that 
with more emphasis on education benefits during the recruiting process, the recruiting 
response would be more apparent.

Veterans and Service Members as Students: Insights from Interviews 
with College Counselors

We carried out a small number of interviews with student advisors at colleges across 
the United States. The results of these interviews suggest that military and veteran 
student offices play a key role in supporting military and veteran students. Those inter-
viewed indicated that even after enrolling, some military and veteran students still 
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lack detailed knowledge about their education benefits. In particular, they lack under-
standing of the underlying procedures and requirements related to the PGIB. Advisors 
also indicated that many of these students do not think strategically about how to uti-
lize their various benefits and combine them effectively with other sources of support. 
While current service members using the TA program seemed generally well informed, 
the complex nature of PGIB benefits and a perceived lack of guidance from military 
sources may continue to present a significant challenge to veteran students. 

Other Sources of Qualitative Information 

We also drew upon Internet search data and survey information to provide richer qual-
itative data on service member knowledge about and use of education benefits. Internet 
search data suggest that education-related searches are relatively rare among those who 
initially seek information about enlistment; this suggests that education benefits may 
not be a major driver in attracting initial interest in military enlistment.

To understand how service members plan to use their education benefits, we ana-
lyzed multiple waves of data collected over a decade through the SOF surveys. Over 
time, those completing the survey have become more likely to indicate that money for 
college played a role in their initial decision to join the military. This may reflect the 
recent increases in the cost of college. Junior service members were more likely than 
senior service members to indicate that they intended to pursue college as a primary 
activity after leaving the military; this effect is especially pronounced among those 
with dependents. Most time trends were modest in nature; in particular, there was a 
modest increase in the level of spousal education, and a small decrease in the propor-
tion earning college credit while in the military. These data span the period before and 
after passage of the PGIB. 

How Did Service Members’ Quality and Retention Rates Change After 
the PGIB?

Our quantitative results are based on administrative data and on models that estimate 
the number and proportion of high-quality enlistees, as well as continuation rates. 
We estimate cross-service models but also estimate many models separately by service 
and allow for differences between the active and reserve components. We estimate 
and compare results across a number of different subgroups; in particular, we examine 
those with and without children, as well as service members in states with programs 
that resemble some parts of the PGIB versus service members in surrounding states 
that lack such programs.
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In terms of recruit quality, the majority (but not all) of our models indicate that 
the proportion of high-quality recruits increased after the PGIB was passed, and that a 
portion of the increase does not seem to be linked to other factors (such as the civilian 
economy). We find generally similar results when we examine other measures related to 
quality. Our continuation models find that continuation did decrease after the passage 
of the PGIB, and that some of the decrease cannot be explained by other factors (such 
as the civilian economy). We also find that holding other factors constant, the decrease 
in continuation was smaller among those with dependents than among service mem-
bers without dependents. This is consistent with the intent of the transfer aspect of the 
PGIB.

Finally, we find evidence that TA and the PGIB appear to work in concert. Even 
after the passage of the PGIB, service members have continued to use TA. Indeed, 
passage of the PGIB is associated with a small increase in TA usage. In this context, 
TA could represent an opportunity for those service members who choose to attend a 
four-year college on the PGIB to increase the probability of completing a degree within 
the confines of their PGIB benefits. The PGIB provides 36 months of benefits; this is 
sufficient for four years of study at nine months per year, but recent cohorts have been 
unlikely to complete a degree in this time period (Cataldi et al., 2011), and a student 
who transfers is less likely than others to complete a degree within a four-year window. 
Thus, using TA to obtain some credits is likely to provide a buffer against unexpected 
setbacks and, therefore, to increase the probability of completing a degree. 

In Chapter Five, we provided additional detail on the costs associated with TA 
and PGIB, and we provided estimates of the cost per semester of credit. In short, TA 
is less costly than the PGIB, but those using the PGIB have already completed many 
more estimated semesters of credit than those using TA.

We find that those who use TA and/or PGIB are more likely than others to 
be promoted. The PGIB result is especially interesting, as the promotion in question 
occurs prior to the use of the PGIB. TA and PGIB could attract more productive ser-
vice members, increase these service members’ productivity, or serve as a signal of ser-
vice members’ commitments (or some combination of these effects). 

Next, we summarize all the aspects of our study that relate to recruiting, 
then the aspects related to retention. Finally, we discuss overall implications and 
recommendations.

Summarizing the Evidence: Recruiting

Our national models, and some state models, indicate a statistically significant increase 
in the quality of enlistees after passage of the PGIB. The size of the effect, across the 
services, is small; for example, we estimate that the proportion of service members 
meeting the high-quality standard increased from 70 percent to 71 percent after the 
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PGIB passed. The size of the effect is not surprising, given our qualitative findings—
new enlistees understand that the military offers education benefits, but they lack a 
nuanced or detailed understanding of the PGIB (and they have very little knowledge of 
TA). For this reason, although the shift from the MGIB to the PGIB represents a sub-
stantial increase in benefit generosity, most new service members have only a limited 
understanding of the extent to which the PGIB (versus the MGIB) covers college costs. 
It is possible that further educating potential recruits about various aspects of the PGIB 
could create a situation in which the bill had a larger impact on recruit quality, but we 
have no direct evidence of this. It is also possible that in other recruiting conditions 
(such as a different civilian economy, coupled with a lower probability of deployment 
and/or continuing growth in the cost of college), service members might value the bill 
differently. Although a positive recruiting environment prevailed during the final years 
included in our study, our data include some variation in terms of economic condi-
tions, and the results we find are consistently quite small.

Summarizing the Evidence: Retention

As is the case for recruiting, the retention effects of the PGIB appear to be fairly small. 
Continuation rates appear to have decreased 2 to 3 percentage points in response to 
the passage of the PGIB. Some state models show similar effects. Service members with 
dependents have a smaller response—in the neighborhood of 1– to 1.5–percentage 
point decrease in continuation. While survey data indicate that many service members 
plan to use their education benefits, and a substantial proportion plan to attend college 
full time after leaving the military, our interviews with college counselors suggest that 
many who leave the military and begin school still lack a complete understanding of 
the PGIB. 

Implications and Recommendations

TA and the PGIB are large and expensive programs; our study and many other studies 
suggest that they result in substantial accumulation of human capital by current and 
former service members. However, from the perspective of recruiting and retention, 
the effect of the passage of the PGIB in particular appears to have been relatively small. 
Evidence from across our data sources consistently suggests that service members and 
veterans lack a complete and nuanced understanding of the PGIB, especially of the dif-
ferences between the PGIB and the previous education benefit. This is the most likely 
explanation for the muted effects of the PGIB passage on recruiting in particular; new 
recruits frequently do not understand basic aspects of this benefit, and especially do not 
understand the ways in which the PGIB differs from previous education benefits avail-
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able to service members. One reason for the lack of nuanced understanding may lie in 
the bill’s construction; it is a complex benefit. For example, the transfer of a portion 
of one’s PGIB benefit to a dependent must occur prior to leaving the services. What 
is clear is that our qualitative data suggest that most recruits do have a general under-
standing that the military will cover the majority of their educational expenses. The 
fact that this was generally true before the PGIB went into effect is a likely explanation 
for the relatively muted effects of the PGIB on recruitment. The effects on retention are 
relatively modest as well, suggesting that service members also consider other factors 
when deciding whether to remain in the military.

The muted effects of this bill’s passage on recruiting and retention suggest that, 
all else equal, modest changes to the benefit are likely to have even smaller impacts 
on recruiting and retention. The PGIB represents (on average) a substantial increase 
in funds available for educational pursuits, but passage of the PGIB resulted in quite 
small changes in recruit quality and continuation/retention. Therefore, any future 
adjustments to the PGIB (in either direction) that constitute smaller changes than the 
original passage would be expected to result in smaller changes to recruiting and reten-
tion than did the original passage.

As a complex benefit, the PGIB has many aspects that could be changed. For 
example, the years of service required for the transfer benefit could be increased. We 
have no direct data comparing take-up of the transfer aspect of the bill under different 
service requirements, but increasing the level of service is likely to have several effects: 
First, service members would be more likely to use the bill themselves (less likely to 
transfer the benefits); this would be expected to cause a small decrease in retention at 
the current point of transfer. However, such a change would also be likely to lead to 
a slight increase in retention at the new point required for transfer. In other words, 
should the years of service required to transfer be increased to something beyond ten 
years, we expect the retention rates beyond ten years would increase, and thus the expe-
rience level of senior personnel would increase. We expect both changes would be small 
(recall the small change in retention associated with the passage of the bill; again, a 
change to the bill is likely to lead to effect sizes smaller than the effects associated with 
passage). Finally, retention rates currently are quite high past ten years; this, too, sug-
gests that any effects due to alterations to the bill would likely be small. 

Of course, it is impossible to hold “all else equal” if the PGIB is cut even mod-
estly. Indeed, it would be reasonable to anticipate significant negative media attention 
surrounding any such changes. To the extent that accompanying media effects alter 
the perceptions of recruits about the level of generosity of education benefits they could 
obtain from military service, we might expect a larger negative effect on recruitment 
than our data would suggest. Nevertheless, we maintain that any negative effects of 
modest reductions in the PGIB on recruitment and retention are likely to be small and 
could be offset using more traditional and effective force management tools like enlist-
ment and reenlistment bonuses. Finally, given the likely growth in costs of education 
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benefits programs (particularly the PGIB) in future years, policymakers should con-
sider ways to rein in costs without substantially reducing the value of benefits to service 
members moving forward. We note that a number of the specific recommendations 
we have made would also help to reduce the overall cost burden of military education 
benefits programs.

Following, we make policy recommendations based upon our research findings. 
Our recommendations fall into two broad categories: (1) recommendations intended to 
improve information and knowledge about or use of education benefits, and (2) recom-
mendations related to force management; we also provide some suggestions for areas 
that would be appropriate focuses of future research. 

Recommendations Related to Knowledge and Use of Education Benefits

1. Provide (additional) information to service members at key points in time. For 
example, it may make sense to provide additional or more targeted information 
on education benefits to potential recruits, and/or to provide key information 
about transfer options and requirements to service members nearing transfer 
eligibility. We recognize that multiple sources of information about education 
benefits already exist. Despite this, we find evidence that service members do 
not understand or appreciate the details of the existing education benefits pro-
grams. New enlistees, for example, lack detailed knowledge about the PGIB and 
appear to have very little knowledge about TA. However, this group does under-
stand that education benefits exist; some new recruits appear to possess more 
detailed information about the PGIB, and those recruits also appear to have 
more detailed plans for using their education benefits. It is possible, although 
not certain, that providing additional information about education benefits to 
potential recruits could increase their appreciation of these benefits. Under such 
circumstances, it is possible that education benefits could have a larger influence 
on potential recruits’ enlistment decisions.

Over time, service members appear to gain substantial understanding of educa-
tion benefit programs. Our interviews with a small number of college advisors, how-
ever, suggest that even at the point of enrollment, some service members lack a detailed 
understanding of some of the key details of the PGIB. Providing additional informa-
tion to service members considering leaving the military, and/or to those in the process 
of leaving the military, could be helpful, as could providing targeted information to 
service members as they become eligible to transfer the benefit. Counseling for first-
time PGIB users could pay dividends; we recommend expanding this counseling or 
making it mandatory. Our qualitative data suggest that recruits have very little knowl-
edge about the details of the education benefits programs available to them. It is also 
rare for users, and exceedingly so for recruits, to have a specific plan for using their 
education benefits to meet their education and career goals. Lack of information and 
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planning for education can lead to significant struggles in completing key education 
credentials, and to inefficient course-taking patterns costly to both the student and the 
military. Under such circumstances, counseling could assist service members in plan-
ning the most effective pathways to achieve their desired educational goals. 

Expanding and continuing to fine-tune the existing GI Bill Comparison Tool 
could also be a way of providing additional information. The GI Bill Comparison 
Tool was developed through a partnership between VA, DoD, and the Department of 
Education; the tool provides a wide variety of information helpful to service members 
and dependents as they search for appropriate postsecondary institutions. The tool 
draws on rich administrative data from all three agencies to provide information that 
can help service members and dependent beneficiaries search for appropriate colleges 
to utilize their benefits. The tool includes useful information about completion rates of 
different credentials and earnings of graduates at eligible institutions. Such informa-
tion can be helpful in choosing appropriate programs that can allow service members 
to complete useful credentials in a timely manner; therefore, this tool has the potential 
to lower costs. Efforts to assess or improve the extent to which service members are 
aware of this information could pay dividends.

Along with providing additional information, we would recommend careful 
tracking of the information provided, as well as using a variety of techniques (such as 
online surveys) to determine how well service members retain the information. 

2. Encourage use of TA program. We estimate the number of semesters of credit 
earned and cost per credit hour through the PGIB and TA. The primary take-
away from this analysis is that the cost to the military (the services or VA) of 
delivering a credit hour of postsecondary education through TA is, on average, 
substantially lower than the cost of delivering a credit hour via PGIB. While 
there are a number of reasons for this, the primary one is that PGIB is gener-
ally used after separation from service and includes a living stipend for users 
not currently enlisted or married to and living with a partner currently enlisted. 
The tuition limits on the PGIB are much higher than those placed on TA, and 
this, too, plays a role in the cost difference. The government may thus be able 
to achieve cost savings by encouraging more use of TA benefits. It appears that 
service members use TA to take introductory courses, perhaps in preparation for 
additional, more-advanced coursework. Especially if future research determines 
that service members and dependents using PGIB have difficulty completing 
a course of study or degree, this suggests that encouraging use of TA would 
also be sensible—in this case, using TA might not lower overall costs but could 
easily lower the expected costs of degree completion. 
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Recommendations Related to Force Management Objectives

1. Continue to focus on traditional force management tools like bonuses—as opposed 
to education benefits—to achieve force management objectives. The results of 
our study suggest that the current education benefits programs are very blunt 
instruments for achieving force management objectives. The PGIB does appear 
to attract additional high-quality recruits; the PGIB also appears to decrease 
retention (although the effect is smaller for service members with children, sug-
gesting that the transfer aspect of the benefit serves to retain some service mem-
bers). Given the modest size of these effects, we recommend that policymakers 
focus on other tools, such as bonuses, to achieve force management objectives. 
And, given the small size of these effects, modest changes to the programs are 
unlikely to result in meaningful changes in recruitment or reenlistment pat-
terns. Thus, education benefits programs should not be viewed primarily as 
force management tools. Note that this conclusion does not in any way discount 
the value of education benefits programs. As we have pointed out, the primary 
objectives of these programs is and always has been to help service members 
transition to civilian life and to compensate them for their time in service.

2. Continue to carefully track recruit quality and retention metrics. Such metrics are 
tracked as a matter of course, and, given the modest size of our estimates, we do 
not expect to see large changes in recruiting or retention metrics in response to 
any changes to education benefits programs. But especially if there are sudden 
changes to the PGIB, or to the cost of college, tracking any shifts in recruit 
quality or retention behavior will be key. Should such shifts occur, our analyses 
suggest that adjusting standard force management tools (such as bonuses) will 
be helpful in maintaining quality. 

3. Carefully calibrate alignment between DoD and VA on changes to the PGIB. Care-
fully coordinating any changes to the PGIB could assist DoD and the services 
in obtaining their goals related to recruitment and retention. At present, it is not 
clear that specific mechanisms for calibration are in place.

Recommendations for Future Research

We also have several suggestions for areas appropriate for future research efforts. First, 
achieving a better understanding of service members’ educational experiences is likely 
to require data from a variety of sources—both administrative files (such as those kept 
by the VA) and information from service members themselves. Therefore, we suggest 
that future research invest in multimethod approaches to better understand service mem-
bers’ experience with education benefits, and the extent to which they are achieving their 
primary objectives. We have noted throughout this document that our data do not allow 
us to determine which service members and dependents complete degrees or programs; 
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this information would be extremely helpful in making more overarching determina-
tions of the effectiveness of these programs. But beyond these basic degree completion 
statistics, additional information about how service members learn about education 
benefits and how they use education benefits to transition into the civilian sector would 
be helpful. The higher education landscape is changing rapidly, especially in terms of 
for-profit providers and overall costs, with all schools coming under pressure to justify 
costs. Given this, understanding how many service members work in occupations that 
allow them to use their education, and the longer-term effects of education benefits on 
educational attainment and on eventual civilian earnings, would be helpful informa-
tion to determine more about how to improve the programs. Such information could 
also be quite helpful in determining the best time period(s) to provide service members 
with additional information about education benefits. 

Second, costs of college, and of the PGIB, are considerable. Because of the trans-
fer aspect of the PGIB, decisions today frequently result in costs that will accrue far in 
the future. Therefore, we suggest that efforts to forecast costs of education benefits moving 
forward will be especially valuable for future planning. Indeed, an important consid-
eration for future policy decisions around military education benefits should be the 
overall costs of providing those benefits. By all measures, these are high. The current 
annual cost of the PGIB alone is more than $10 billion (the expenditures on the TA 
program are much smaller; our data indicate expenditures of more than $300 million 
in recent years). Moreover, it is important to note that annual PGIB costs will continue 
to rise as youth dependents who have received transfer benefits begin to enroll in col-
lege and draw benefits. It is beyond the scope of the current project to estimate the total 
costs of these benefits over time, but future work should do so.

More generally, given the anticipated costs of the primary education benefits pro-
grams moving forward, it is important to consider potential ways to reduce those costs 
without significantly hampering the programs’ capacity to meet the primary objectives 
of helping service members achieve their educational goals and smoothing their transi-
tion to the civilian world. A number of the recommendations made above, particularly 
those related to improving information about and usage of benefits, also may have the 
potential to help bend the cost curve on these programs. For example, encouraging 
more usage of TA benefits could help to reduce PGIB costs if service members earn a 
larger share of college credits via TA. Similarly, educational counseling and informa-
tion tools have the potential to help service members to navigate the complex process 
of choosing college majors, taking appropriate courses, and transferring them from 
one institution to another to obtain their desired education more efficiently and effec-
tively—and reducing overall costs. While these recommendations may help to address 
these issues, more research is needed to identify ways to ensure that service members 
can use education benefits to efficiently navigate complex degree pathways and reduce 
the cost burden of education benefits programs.
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In closing, this research suggests that the passage of the PGIB has had small 
impacts on recruiting and retention. We also find evidence that PGIB and TA work 
together. While these findings indicate that more traditional force management tools 
like bonuses will continue to offer the most effective and targeted ways to achieve force 
shaping objectives, our research does not address or question the value of education 
benefits programs to service members or their potential to smooth service member 
transitions from military service to the civilian world.  

Taken together, our findings suggest that DoD should make every reasonable 
effort to ensure that education benefits are used in ways that advance service members’ 
careers in the military and beyond. Doing so will create benefits for DoD, will assist 
service members in reaching their full potential, and will ensure that education ben-
efits are used in a manner consistent with their design. 
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APPENDIX A

Detailed Overview of Education Benefits Available to 
Service Members and Veterans

Overview of Education Benefits

Since the passage of the original GI Bill (Pub. L. 78-346, 1944), each generation of 
U.S. service members has had a version of a benefits package offered that assisted with 
the pursuit of higher education, generally following active military service. As volun-
teer status, force levels, characteristics of service, and economic conditions fluctuated, 
the generosity and flexibility of the programs fluctuated as well. 

DoD, VA, and the Department of Education (ED) administer a variety of pro-
grams that provide educational assistance to active-duty and reserve component service 
members, both before and after their departure from the armed forces. These programs 
range from examinations that provide college credit for knowledge and experience 
gained in the military to various kinds of tuition assistance and student aid. The Amer-
ican Council on Education (ACE) College Credit for Military Service program helps 
service members and veterans transfer college credit earned in the military and earn 
appropriate credit for military training and experience. Additionally, the Joint Service 
Transcript program is single-source, lifetime documentation of all military training, 
schooling, and experience that veterans can use to apply for credit transfer. Figure A.1 
is a visual depiction of all oversight authorities and eligibility horizons over the various 
“phases” of a benefits user’s lifespan. 

Individuals may be eligible for other private or public benefits not represented in 
this figure, including assistance provided by state governments, private foundations, 
colleges and universities, and civilian employers. The color of each program corre-
sponds with the government department (DoD, VA, or ED) that administers and sets 
policy for a given program. The points in time marked in red highlight significant 
milestones for a military service member, either the point when he/she joins the mili-
tary or transitions to a different, post–active-duty service category such as a veteran or 
Drilling Reserve member. The length of each bar notionally represents the period of 
time that an individual could be eligible for a program—actual proportional length, of 
course, will depend on the length of a service career and individual lifetime. 
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We focus our attention on the two largest programs—the PGIB and TA. Next, 
we provide more background on each of these benefits, as well as tracing the evolution 
of the PGIB from 1944 to the present. Understanding this evolution is key to interpret-
ing our results, as many of our estimates focus on changes linked to the passage of the 
PGIB, and thus to the expansion of benefits from the previous MGIB. 

The Evolution of the GI Bill

The Original GI Bill

The original GI Bill was created to assist the large number of returning World War II 
veterans with their reintegration into society (Pub. L. 78-346, 1944). The benefits were 
earned through military service in any capacity during the war, did not need to be 
“selected” in any form by the veteran, and were not contingent on the veteran paying 
any amount into the system. The benefits consisted of both a stipend paid to the recipi-

Figure A.1
Organizational Oversight and Individual Lifetime Eligibility Requirements for Federal 
Educational Assistance Programs

Accession Transition 

Active component   

Transition 

Veteran

DoD
VA
ED

Reserve component

SOURCE: Buryk et al., 2015, Figure 4.1
NOTE: Active component members may transition directly to veteran status, and reserve component 
members may not have prior active component service. Reserve component members may accrue 
Montgomery GI Bill–Active Duty or Post-9/11 GI Bill for qualifying service on active duty. Tuition 
Assistance Top Up benefits may be used only while on qualifying active duty. Navy and Marine reserve 
component members can access TA only while on qualifying active duty.
RAND RR1766-A.1

Post-9/11 GI Bill  

Montgomery GI Bill–Selected Reserve 

TA Top-Up 

ED-administered federal student aid 

Community College of the Air Force 

ROTC/service academies 

ACE college credit for military training 

DANTES-sponsored examinations (CLEP/DSST) 

Service tuition assistance programs 

Montgomery GI Bill–Active Duty  

Reserve Educational Assistance Program 



Detailed Overview of Education Benefits Available to Service Members and Veterans    83

ent and a tuition payment given directly to the educational institution. In this way, the 
PGIB is similar in spirit and design to the original GI Bill. 

The benefits or the original bill were disbursed for attendance at any accredited 
university or training course, but the benefit amount was sufficient to cover attendance 
at the most expensive universities in the nation. Additionally, it is estimated that the 
benefits covered up to 50 percent of the opportunity cost of college attendance for 
single veterans and 75 percent of the cost for those who were married (Bound and 
Turner, 2002). Thus, in terms of scope and flexibility, the 1944 GI Bill was generous.1 
As we would expect, the benefit does seem to have had significant impact in increasing 
college attainment for white males, with the overall increase in attainment estimated to 
be between 32 percent and 40 percent (Bound and Turner, 2002; Stanley, 2003). This 
generous benefit was available to millions of veterans and likely played a significant 
role in shaping the middle class in the United States; for example, children of GI Bill 
recipients have better educational outcomes than children of similar men who did not 
qualify for the benefit.2

Over the next several decades, various educational benefit programs superseded 
the original GI Bill as veterans returned from conflicts in Korea and Vietnam. In gen-
eral, the impact of these programs for the veteran decreased as benefit increases lagged 
behind increased education costs. Though increased college attainment is still observed 
from these programs, the estimated rate is on the lower end of the range seen from the 
original GI Bill (Stanley, 2003). 

The Montgomery GI Bill

In 1984, Mississippi Congressman Gillespie Montgomery authored a revision to the 
veterans’ education benefit program that would be known as the Montgomery GI Bill 
(MGIB). The MGIB represented a change in the concept of how benefits should be 
disbursed that had occurred in the decades following World War II. The scope of the 
MGIB was more restricted than that of previous benefit programs. There was a sepa-
rate version of the program for the active and reserve components, and the percentage 
of the total benefit received was dependent on the length of time served. Most impor-
tantly, the MGIB required a decision on the part of the member, usually at the time 
of accession into the armed forces, on whether to participate and be eligible for future 
benefits. Selection of the program required a $100 payment by the member for the first 
12 months of service, with a voluntary contribution option of up to $600 for greater 
future payments. Neither of these payments was refundable if the benefits were not 
used (Shakely, 2012).

1  See Barr (2013) for a detailed discussion of changes in educational attainment as a result of PGIB 
implementation.
2  Page, undated.  
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If the scope of the MGIB was restricted compared with the original GI Bill, its 
flexibility was greater for the recipient. Unlike the 1944 benefit package, where tuition 
was paid directly to the educational institution, the MGIB paid all benefits to the 
recipient directly. This resulted in a dual benefit for the recipient. Not only were funds 
received directly from the government, but those funds were typically not reported to 
the institution—and hence were not likely to exclude the recipient from other need-
based aid available (Barr, 2013).

Though the flexibility of MGIB for the recipient may have been greater than that 
under previous programs, the value of the benefit itself was less. As with programs 
in the Korea and Vietnam eras, the amount paid to the recipient under MGIB had 
generally not kept pace with increased cost of education. The benefit amount was set 
in nominal terms by Congress and was adjusted haphazardly over time, thus result-
ing in unpredictable fluctuations in the value of the benefit to the recipient (Simon, 
Negrusa, and Warner, 2010). This lack of value became more visible and concerning to 
lawmakers as U.S. military operations increased following the 9/11 attacks. By 2005, 
VA officials were warning that enlistees should not join the armed forces for education 
benefits alone—the benefits would increasingly lag behind education costs (Farrell, 
2005). Fearful of recruiting shortfalls and under pressure from veterans groups, Con-
gress began considering an overhaul of the veterans’ education benefit system in 2007.

Chapter 33—The Post-9/11 GI Bill

Fiscal year 2005 saw significant shortfalls in recruiting across the board, but particu-
larly in the Army and Marine Corps. The general belief among DoD officials was that 
the recruitment gap was due to the worsening situation in the conflicts overseas, par-
ticularly in Iraq (Cordesman and Sullivan, 2006). Interest groups such as the Iraq and 
Afghanistan Veterans of America (IAVA) lobbied extensively for a revision to education 
benefits that they believed would reverse the negative recruiting trend. Despite broad 
support for military assistance programs, some opposed a revision to the MGIB based 
on the belief that an overly generous benefit package would lower reenlistment prob-
ability (Williamson, 2008).

In February 2008, Sen. Jim Webb (D-Va.) introduced the “Post-9/11 Veterans 
Educational Assistance Act of 2008,” known also as Chapter 33. The bill sought to 
establish an educational assistance program rivaling the original World War II-era 
package. The proposed assistance program did not permit attendance at any campus 
desired, but it did represent a substantial increase in benefits for most veterans.

The increase in benefits is not automatic for all recipients. The 2008 benefit was 
originally more restrictive on the types of education that made one eligible. Addition-
ally, the 2008 benefit was paid directly to the institution, with the student receiving 
a living allowance based on the housing allowance paid to an E-5 with dependents 
in that locality. This part of the benefit varied greatly, from $801 in Ohio to $2,701 
in New York City (Steele, Salcedo, and Coley, 2011). Therefore, a student attending 
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a school where the tuition and fees are waived for veterans and who would receive a 
housing benefit less than the MGIB level of $1,426 per month might have no incen-
tive to choose the Chapter 33 benefits. Thus, the Chapter 33 benefits did not take the 
place of the MGIB, but rather were a separate option. However, if a student is eligible 
for both types of assistance based on MGIB contributions, he or she must make an 
irrevocable choice when applying for the benefit. The exception to this stipulation is 
that students eligible for both who have exhausted their MGIB benefits can receive 12 
months of Chapter 33 benefits (Martorell and Bergman, 2013).

The Chapter 33 benefits also included an option not seen in previous veterans’ 
education assistance programs. Service members meeting certain criteria for time in 
service and time remaining are able to transfer their benefits to their dependents. In 
addition to making the benefit more expansive, the transferability also addresses long-
standing concerns that education benefits negatively impact retention in the armed 
forces.

In 2010, Congress passed a modification to the Chapter 33 assistance program, 
commonly referred to as GI Bill 2.0. In addition to expanded coverage of nondegree 
programs, the new bill also established a national cap of $17,500 for tuition and fees. 
This calculation would now be based on the student’s total aid package—the expecta-
tion being that colleges would allocate aid dollars to nonveterans and veterans would 
be discouraged from applying for other scholarships (American Council on Education, 
2011). In addition to these changes, the tuition rate was no longer pegged to the in-
state tuition of that state’s most expensive public university. Instead, the 2010 version 
tied assistance to the in-state tuition of the institution the recipient actually attended 
(Martorell and Bergman, 2013). The difference was substantial in several states.

Key Differences in Post-9/11 GI Bill Benefits

The PGIB (to include the revisions instituted in 2010) represented several changes in 
both scope and flexibility for recipients over the MGIB. The scope was significantly 
increased in terms of eligible participation and applicability for educational programs. 
Eligibility for the benefit under the new program was based on aggregate time in ser-
vice, with no deliberate decision on the part of the member required. This is in con-
trast to the MGIB, under which eligibility was determined by a decision made by the 
member, usually at the time of accession. Additionally, the time that a recipient is given 
to use the benefit was increased to 15 years, a five-year increase over the eligibility for 
the MGIB (VA, 2014; VA, 2011). 

Finally, recipients may be eligible to transfer their benefits to their dependents if 
they meet certain requirements of time in service and obligated time remaining. DoD 
approves requests to transfer all or the unused portion of education benefits from the 
service member to a dependent enrolled in the Defense Enrollment Eligibility Report-
ing System (DEERS). In addition to being of benefit to military families, this new 
facet of VA educational assistance may address concerns about a negative impact on 
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retention. Service members are required to have a combination of performed and obli-
gated service that ensures their service goes beyond the minimum requirement for 
joining (VA, 2013). In fact, before the Post-9/11 GI Bill was enacted in August 2009, 
some DoD policymakers were concerned that the relative increase in benefit generosity 
of Chapter 33 compared with Chapter 30 (MGIB) could have negative implications for 
retention.3 The benefit transfer option was, in part, a response to this concern.

The change in flexibility of benefits brought about by the Chapter 33 legislation 
is more difficult to determine. The PGIB tuition payments are in-kind benefits, paid 
directly to the institution and thus not available for any use the recipient sees fit. This 
lack of choice for the recipient could be interpreted as reducing the flexibility of the 
benefit. But using data from the 2010 National Survey of Veterans, Barr (2015) has 
shown that two flexibility-enhancing aspects of the Chapter 33 benefits outweigh the 
loss of the cash transfer to the student. 

First, the inability to keep unused funds from the tuition benefit has led recipi-
ents to choose more expensive institutions than those chosen under the MGIB (Barr, 
2015). Under MGIB, the student had an incentive to choose an educational program 
with cost below that of the monthly benefit. The Chapter 33 benefits are pegged to 
actual costs of schools in the recipient’s state and, therefore, remove that incentive. 
Thus recipients are incentivized to pick a more expensive program if appropriate and 
covered under the benefit cap. The second aspect of the Post-9/11 GI Bill that provides 
flexibility is the geographic variance in benefits. The standard benefit under MGIB 
encouraged attendance at the least expensive school in an area with low cost of living. 
Under Chapter 33, recipients are paid a living allowance roughly equal to that of an 
E-5 for their locality. As previously discussed, this benefit ranged from $800 to $2,700 
and made selection of an institution in a more expensive area more viable than it would 
have been under the flat-rate benefit MGIB program.

Surveys of veterans indicate that the recipients consider the Chapter 33 bene-
fits more flexible and that their choices are now based on the best education option 
rather than the best financial option. Steele, Salcedo, and Coley (2011) conducted 
focus groups of veterans enrolled in educational programs and found that the housing 
allowance with geographic variance is one of the most popular facets of the new benefit 
program. A second positive element of the Chapter 33 legislation was identified as the 
ability to keep MGIB benefits if the service member is eligible and decides they are a 
better option for the circumstances. This also adds to the flexibility of the Chapter 33 
program, since many veterans had already paid into the MGIB program and might get 
greater benefit from the cash transfer (Martorell and Bergman, 2013).

3  Based on discussions with DoD accession policy staff, June 2016.
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As of late 2015, when our PGIB file was collected, the PGIB had been used by 
over 1.2 million service members, at a total cost of over $39 billion.4 Over 450,000 
service members had transferred at least some portion of their PGIB benefit to a spouse 
and/or to one or more children; transferring only to children is the most common pat-
tern. As of late 2015, at least some transferred benefits had been used by nearly 250,000 
dependents (spouses or children of service members). 

Tuition Assistance

The various versions of the GI Bill and Veterans Education Assistance Program were 
not the only programs instituted to assist service members with meeting their educa-
tion goals. TA is another key education benefit. Each service has a TA program for 
current service members to pursue education at civilian institutions while they are 
on active duty. The programs are administered separately for each service, with each 
having slightly different requirements. After the TA programs were established, Con-
gress mandated that they provide a uniform level of benefits between them. This fixed 
amount of support for education in off-duty time had effects that may be relevant 
when considering GI Bill impacts. 

TA is a widely used benefit; service members enrolled in over 9 million courses 
during the time period included in our data (FY 2003–FY 2015). The total amount 
spent on TA over this time period was roughly $5 billion. The number of courses varied 
by year, from roughly 500,000 to 900,000 (including enrollments by active compo-
nent and reserve component personnel in the Army, Navy, Air Force, and Marine 
Corps); yearly costs averaged about $380 million. The overall usage of the benefit fell 
during the period covered by our data.

4  PGIB spending is reported in nominal dollars, not adjusted for inflation. Because the PGIB files do not 
indicate the date of each payment, it is not possible to adjust these figures to account for inflation since the pro-
gram began.
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APPENDIX B

Additional Data on TA and PGIB

Our data on usage of TA provided more detail than our data on PGIB usage. Here, we 
present additional, detailed TA-specific results. The information on service members 
and their career progression is derived from several files provided by DMDC; these 
are the same files used to produce the results in Chapter Five. The TA data include 
course-level observations on all courses that utilized TA funds, across a number of 
years (FY 2003–FY 2015).1 We were able to link these data to our information on ser-
vice members.2 

While our data include the name of each course, there is no standard code indi-
cating the course’s subject or level. Therefore, it is not possible to accurately categorize 
the level of courses taken. However, we were able to shorten and standardize the course 
names somewhat; Figure B.1 presents a word cloud made up of names that appear in 
course titles. The relative size of the word indicates the frequency with which it appears. 
This figure clearly indicates that, while service members use TA to take courses in a 
very wide range of subjects, it appears that many service members take introductory 
courses that are at least somewhat general in nature. 

As a second method of characterizing courses, we also sorted on course name and 
calculated the most common course titles; the list includes the following courses:

• College Algebra
• English Composition (I and II)
• Introduction to/General Psychology
• Foundations of Online Learning
• Public Speaking
• Intermediate Algebra
• Introduction to Sociology.

1  We would like to express our appreciation to the service representatives who provided the data, as well as to 
Dawn Bilodeau and Jonathan Woods of the DoD Voluntary Education Office for their assistance in obtaining 
these data.
2  We are grateful to Scott Seggerman of DMDC, for assisting with the data coordination and match.
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These courses are fairly general in nature, are likely to be prerequisites for more 
advanced coursework, and are likely to add to general knowledge (or general “human 
capital”) as opposed to focusing on knowledge directly required for service members’ 
current jobs. 

Postsecondary Institutions Receiving TA Funds

Our data include observations on over 1 million unique service members; these service 
members attended nearly 4,700 unique postsecondary institutions.3 However, a few 
institutions offer the vast majority of TA courses; we find that 97 percent of all courses 
are offered by 10 percent of institutions (466 institutions), and fully 40 percent of the 
courses are offered by only 10 institutions. Funds are concentrated in a similar manner.

The data include the name of the institution and an identification number. Based 
on this information, we were able to match ED data on institutional characteristics and 

3  This is likely an undercount; about 10 percent of observations lack an institution identification number.

Figure B.1
Word Cloud Based on Tuition Assistance Course Titles

SOURCE: RAND NDRI analysis of random 10-percent subsample of TA course titles, FY 2003–FY 2015, 
using wordle.com.
RAND RR1766-B.1
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weight the institution characteristics by the incidence of usage by different user groups 
so as to reflect the average institution characteristics for members of four user groups: 
(1) service members using TA;4 (2) service members using PGIB;5 (3) dependents using 
PGIB;6 and (4) the general population of U.S. college students.7 These data reveal that 
the institutions offering TA might be considered less “selective” than others, based on 
admittance rate and average SAT of attendees, but the graduates of these institutions 
actually earn more than typical graduates (see Table B.1).8

Educational Milestones: Credits Earned, Estimated Cost per Credit

As noted in the main body of this report, the TA benefit includes several limits; courses 
generally are reimbursed so long as the cost remains at or below $250 per credit hour 
($750 for a typical course), and service members may use up to $4,500 in TA benefits 
per (fiscal) year. In most cases, service members do not hit the maximum yearly ben-
efit, perhaps because they take courses in concert with full-time employment. Also, TA 
does not provide any allowance for living expenses. The limits of per-course and total 
spending, and the lack of other allowances, suggest that TA should be far less costly 
than PGIB. And indeed, we find that to be the case. Our data on TA spending spans 
about 13 years; over that time period, the total spending was roughly $5 billion on 
somewhat more than 1 million service members. The PGIB, in contrast, had been in 

4  Weighted by number of TA courses delivered at the institution.
5  Weighted by number of months of PGIB benefit used by service member beneficiaries at the institution.
6  Weighted by number of months of PGIB benefit used by dependent beneficiaries at the institution.
7  Weighted by full-time equivalent enrollment at the institution.
8  Given the heavy concentration of service members in some schools, eventual salaries of service members could 
play some role in these figures. 

Table B.1
Characteristics of Schools Receiving TA Funds

User Group Admin Rate (%) Average SAT Pell Eligible (%)
Median 

Earnings ($)

Members using TA 86.4 1026 31.9 42,130

Members using PGIB 66.3 1077 40.7 35,581

Dependents using 
PGIB

66.2 1088 37.6 36,420

General student 
population

63.6 1111 38.1 35,886

NOTE: Institutional characteristics and outcomes from the Integrated Postsecondary Education 
Database (IPEDS) and the College Scorecard weighted by usage patterns for different user groups.
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existence for about seven years when our data were collected; at that point, total spend-
ing (for about 1.2 million current or former service members) was in the neighborhood 
of $40 billion. As of late 2015, total spending on the 250,000 dependents who had 
used the benefit was roughly $8 billion. 

The PGIB is far more expensive in terms of total spending, and in terms of spend-
ing per service member, than TA, but service members using TA typically complete 
few courses. The majority of TA users complete less than 15 hours (roughly one semes-
ter) of credits; the vast majority complete less than 30 hours (two semesters) of credits. 
Even a few credits may be helpful to service members preparing to use the PGIB; while 
the PGIB provides a total of 36 months of benefits, typical time to degree among those 
attending four-year colleges has increased sharply in recent years (see, e.g., Cataldi  
et al., 2011). Therefore, beginning college with some credits acquired through TA may 
be one key to on-time graduation. Also, completing even a few courses may assist ser-
vice members in deciding whether they would like to attend college and what they 
would like to study, while also adding to their general human capital and skills in the 
interim.

Cost per Semester, PGIB and TA 

As discussed in the main text, the PGIB data do not include information on the 
number of courses or credits completed. Indeed, the files do not even include definitive 
indications of start and stop dates. However, the files do indicate the total spending 
per service member on the living allowance, as well as the current monthly amount of 
the living allowance. From these variables, it is possible to form a rough estimate of the 
number of months of benefits used. We use this to estimate the overall cost per semes-
ter (assuming four months of benefits equates to 1 semester).9 We can compare this cost 
to the cost of a semester of credits obtained through TA.

The results of these rough estimates indicate that the cost of one semester of 
credits through TA is about $3,000 (about $600 per course). For service members, we 
estimate the PGIB costs are roughly $4,100 per semester in tuition and fees, or $9,300 
per semester in total costs. For dependents, the PGIB costs are roughly $4,400 per 
semester in tuition and fees, or $9,400 per semester in total costs. Therefore, while the 
PGIB is much more expensive than TA in total, the tuition and fees costs per semester 
of credit are more comparable (in this case, PGIB exceeds TA by about 35 percent). 

The PGIB is designed for full-time use, and thus should result in the service 
member earning credits far more quickly than with TA. Indeed, our estimates indi-
cate that this is the case. We estimate that those using the PGIB have earned some 5 

9  Of course, this calculation involves significant caveats—in particular, it is likely to be inaccurate in cases 
when students switch schools, fail courses, attend on a part-time basis, etc. In such cases, we are likely to overes-
timate the semesters of credit and underestimate the cost per semester. 
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million semesters of credits (again, assuming that four months of benefits equates to a 
semester of credit). Those using TA earned about 1.6 million semesters of credits, even 
though we have considerably more years of TA data. These calculations also reveal 
that one reason PGIB spending on dependents exceeds that on service members is 
that dependents who have begun to use the benefit have used slightly more months on 
average than service members.10 In summary, PGIB is more costly than TA. However, 
the difference per estimated semester of credit is much smaller than the difference in 
total spending or in spending per service member because those using PGIB appear 
to complete substantially more coursework than the typical service member using TA.

10  As discussed earlier, dependents attend more expensive schools, and that explains part of the difference as 
well. However, dependents have attended those schools for a slightly longer period than service members, thus 
presumably earning more credits. This explains why the cost per semester between dependents and service mem-
bers differs somewhat less than might be expected based solely on Figure 5.1.





95

APPENDIX C

Additional Quantitative Results

In this appendix, we include a table of descriptive statistics, as well as a variety of addi-
tional quantitative results. Many are the result of specification tests, or of analyses by 
service. 



96   Are Current Military Education Benefits Efficient and Effective for the Services?

Table C.1
Summary Statistics for Accession Characteristics, Enlisted Service Members, Active 
Component

Army Air Force Marines Navy All Services

High AFQT Mean 0.638 0.846 0.695 0.744 0.711

Std. Dev. 0.481 0.361 0.461 0.437 0.453

Age Mean 21.191 20.264 19.498 20.515 20.540

Std. Dev. 3.669 2.296 1.940 2.920 3.058

Female Mean 0.161 0.211 0.074 0.190 0.160

Std. Dev. 0.368 0.408 0.262 0.393 0.367

Has. Dep. Mean 0.190 0.124 0.039 0.101 0.129

Std. Dev. 0.392 0.330 0.194 0.301 0.335

Race: Asian Mean 0.165 0.039 0.038 0.060 0.094

Std. Dev. 0.371 0.193 0.192 0.238 0.291

Race: Black Mean 0.172 0.156 0.089 0.170 0.153

Std. Dev. 0.378 0.363 0.285 0.376 0.360

Race: Hispanic Mean 0.116 0.013 0.112 0.115 0.096

Std. Dev. 0.320 0.111 0.316 0.319 0.294

Race: Other Mean 0.022 0.041 0.018 0.127 0.049

Std. Dev. 0.146 0.198 0.133 0.333 0.215

Some College Mean 0.129 0.106 0.034 0.078 0.095

Std. Dev. 0.335 0.308 0.182 0.268 0.293

BA/BS Degree Mean 0.019 0.035 0.007 0.008 0.017

Std. Dev. 0.135 0.185 0.085 0.087 0.129

Total Count 803,459 10376,013 391,092 462,175 2,032,739
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Table C.2
Enlistment Quality Hypothesis 1 Regression Results: Change in Cohort Quality Post-PGIB (by 
service, coefficient on post-PGIB reported)

    Army Navy Marines Air Force

Active Mean AFQT 1.559*** 0.255 –0.222 0.429

(0.331) (0.377) (0.421) (0.321)

Prop. High AFQT 0.0295*** –0.0122 –0.00798 0.0141

(0.00807) (0.00866) (0.00982) (0.00743)

Reserves Mean AFQT 3.199*** –0.291 –2.588** –3.094

(0.320) (0.910) (0.789) (4.275)

Prop. High AFQT   0.0965*** –0.00997 –0.0128 0.112

(0.00840) (0.0229) (0.0202) (0.106)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: state unemployment rate, service authorized 
strength, quadratic in year, fraction each race, fraction female, state dummies.
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Table C.3
Retention Hypothesis 1, National Interrupted Time-Series Regression Results: Change in 
Continuation Rates Post-PGIB (by service)

Past 5 Past 6 Past 7

Active Army –0.0348*** –0.0284*** –0.0280***

(0.00262) (0.00290) (0.00315)

Navy –0.0125*** –0.0264*** –0.0244***

(0.00348) (0.00381) (0.00408)

Marines –0.0254*** –0.0232*** –0.0290***

(0.00375) (0.00380) (0.00401)

Air Force –0.0116*** –0.0212*** –0.0187***

(0.00337) (0.00405) (0.00441)

Reserves Army –0.00876*** –0.0259*** –0.0145***

(0.00238) (0.00329) (0.00365)

Navy –0.0582*** –0.0545*** –0.0260

(0.0137) (0.0153) (0.0163)

Marines 0.0148 0.000274 –0.0127

(0.00640) (0.00902) (0.00892)

Air Force 0.0650*** 0.0331 0.0254

(0.0176) (0.0235) (0.0269)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. 

Standard errors in parentheses. Control variables: having dependents, gender, race dummies, 
cumulative completed courses, high AFQT score, college attainment, age, months deployed in past six 
months, resident state unemployment rate, service authorized strength, quadratic in years, skill level, 
month dummies, state dummies, pay status dummies, MOS dummies, service dummies.
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Table C.4
Retention Hypothesis 2, National Difference-in-Differences Regression Results: Differential 
Change in Continuation Rates Post-PGIB for Those with Dependents (by service)

Past 5 Past 6 Past 7

Active Army 0.0303*** 0.0229*** 0.00838**

(0.00176) (0.00206) (0.00239)

Navy 0.00545 0.0141*** 0.0244***

(0.00225) (0.00262) (0.00305)

Marines 0.00527 –0.000581 0.00196

(0.00239) (0.00241) (0.00299)

Air Force 0.00328 0.0133*** 0.0187***

(0.00212) (0.00271) (0.00318)

Reserve Army 0.0126*** 0.0191*** 0.0185***

(0.00168) (0.00243) (0.00288)

Navy –0.0245 –0.000752 –0.00439

(0.00942) (0.0108) (0.0126)

Marines 0.00781 0.0122 0.0252*

(0.00546) (0.00808) (0.00843)

Air Force 0.0140 0.0306 0.00211

(0.0112) (0.0159) (0.0193)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

STANDARD errors in parentheses. Control variables: having dependents, gender, race dummies, 
cumulative completed courses, high AFQT score, college attainment, age, months deployed in past six 
months, resident state unemployment rate, service authorized strength, quadratic in years, skill level, 
month dummies, state dummies, pay status dummies, MOS dummies, service dummies.
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Table C.5
In-Service Hypothesis 1, National Interrupted Time-Series Regressions, Change in TA Usage 
from Passage of PGIB (by service)

 
 

Active Reserves

Cross-Sectional Fixed Effects Cross-Sectional Fixed Effects

Army 0.0974*** 0.0981** –0.0957 –0.106

(0.0272) (0.0314) (0.0909) (0.112)

Navy 0.191*** 0.316*** 0.109 0.252**

(0.0186) (0.0235) (0.0718) (0.0899)

Marines 0.0716*** 0.0881** 0.166 0.127

(0.0208) (0.0284) (0.129) (0.19)

Air Force 0.0634*** 0.113*** –0.399** 0.302

(0.0143) (0.0163) (0.142) (0.258)

NOTES: ***p < 0.01, **p < .005, *p < 0.1, adjusted for multiple hypotheses.
Standard errors in parentheses
Control variables: total previously completed TA courses, years of service, having dependents, gender, 
race dummies, cumulative completed courses, high AFQT score, college attainment, age, months 
deployed in past six months, resident state unemployment rate, service authorized strength, quadratic 
in years, skill level, month dummies, state dummies, pay status dummies, MOS dummies, service 
dummies.

Table C.6
In-Service Hypothesis 1, National Interrupted Time-Series Regressions, Change in TA Usage 
for Each Additional Prior Completed TA Course (by service)

 

Active Reserves

Cross-Sectional Fixed Effects Cross-Sectional Fixed Effects

Army 0.0352*** –0.0502*** 0.0194*** –0.107***

(0.000685) (0.00116) (0.00202) (0.00408)

Navy 0.0611*** –0.0609*** 0.0294*** –0.0826***

(0.000543) (0.00105) (0.00187) (0.00407)

Marines 0.0560*** –0.0876*** 0.0244*** –0.119***

(0.000681) (0.00132) (0.00328) (0.00956)

Air Force 0.0557*** –0.0660*** 0.0385*** –0.0962***

(0.000315) (0.000592) (0.00246) (0.0103)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.
Standard errors in parentheses. Control variables: post-PGIB, years of service, having dependents, 
gender, race dummies, cumulative completed courses, high AFQT score, college attainment, age, 
months deployed in past six months, resident state unemployment rate, service authorized strength, 
quadratic in years, skill level, month dummies, state dummies, pay status dummies, MOS dummies, 
service dummies.



Additional Quantitative Results    101

Table C.7
In-Service Hypothesis 2: Difference-in-Differences Regressions, Differential Change in TA 
Usage from Passage of PGIB for Those with Dependents (by service)

Active Reserves

Cross-Sectional Fixed Effects Cross-Sectional Fixed Effects

Army –0.0123 –0.000856 0.123 0.198

(0.0211) (0.0281) (0.0664) (0.0980)

Navy –0.0535*** –0.00638 0.00959 0.00856

(0.0121) (0.0199) (0.0466) (0.0754)

Marines –0.115*** –0.107*** –0.0882 –0.0941

(0.0134) (0.0243) (0.0953) (0.192)

Air Force 0.0205 0.00105 0.0976 0.0861

(0.00927) (0.0135) (0.103) (0.274)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses.

Standard errors in parentheses. Control variables: post-PGIB, years of service, having dependents, 
gender, race dummies, cumulative completed courses, high AFQT score, college attainment, age, 
months deployed in past six months, resident state unemployment rate, service authorized strength, 
quadratic in years, skill level, month dummies, state dummies, pay status dummies, MOS dummies, 
service dummies.
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Table C.8
In-Service Hypothesis 3: Regression Results, Effect of TA and PGIB Usage on Promotion 
Tempo (by service)

    TA PGIB

Promote to E5 at 3 Years Army 8.46e-05 –0.000347**

(0.000283) (0.000129)

Navy 0.0356*** 0.00998***

(0.00122) (0.000941)

Marines 0.0387*** 0.00757***

(0.00122) (0.000941)

Air Force –0.000335 –0.000265

(0.000242) (0.000238)

Promote to E5 at 4 Years Army 0.00128*** 0.000577***

(0.000366) (0.000173)

Navy 0.0630*** 0.0160***

(0.00326) (0.00270)

Marines 0.114*** 0.0420***

(0.00326) (0.00270)

Air Force 0.0491*** 0.00835**

(0.00268) (0.00272)

NOTES: TA: Regression coefficients on having taken TA during service. PGIB: Regression coefficient post-
service on taking up PGIB.
***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. Standard errors in parentheses. 
Control variables: post-PGIB, years of service, having dependents, gender, race dummies, cumulative 
completed courses, high AFQT score, college attainment, age, months deployed in past six months, 
resident state unemployment rate, service authorized strength, quadratic in years, skill level, month 
dummies, state dummies, pay status dummies, MOS dummies, service dummies.

Table C.9
In-Service Hypotheses 4: Regression Results, Effect of TA Usage on PGIB Take-Up (by 
service)

Army Navy Marines Air Force

0.0102*** 0.00970*** 0.0134*** 0.00813***

(0.000305) (0.000317) (0.000333) (0.000227)

NOTES: ***p < 0.01, **p < 0.05, *p < 0.1, adjusted for multiple hypotheses. 
Standard errors in parentheses. Control variables: years of service, having dependents, gender, race 
dummies, cumulative completed courses, high AFQT score, college attainment, age, months deployed 
in past six months, resident state unemployment rate, service authorized strength, quadratic in years, 
skill level, month dummies, state dummies, pay status dummies, MOS dummies, service dummies.
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APPENDIX D

Additional Information on Internet Search Data

The types of search query analyses possible depend in large part on the structure of 
the available data. In this report, we use search volume data gathered from Google 
Trends and Google AdWords’ Keyword Planner. The data provided by each tool dif-
fers, making each better suited for exploring certain questions. Table D.1 highlights 
some of the similarities and differences between the tools. 

Table D.1
Comparison of Google Trends and Google AdWords

Google Trends Google AdWords

Usage Compares search term(s) across 
time and location. Suggests related 
popular searches (broad match).

Absolute volume of search term across 
time and location. Suggests related 
popular searches (exact match).

Time period 2004–present 2 years

Frequency Weekly (default), minute-by- 
minute possible

Monthly

Search type Broad Exact

Search units Relative to peak value Absolute number

Geographic filters Country / state / metro / city Up to 10 locations, as fine as postal 
code level

Side-by-side  
comparison

Up to 5 queries
(any search term)

n/a

Negative keywords X X

Additional filters Web, image, YouTube, news,  
and shopping

Computer, mobile, and tablet
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There are two major differences between Google Trends and Google AdWords. 
First, Google Trends furnishes search query data based on the relative search volume 
(values range from 0 to 100), in relation to the peak search volume for that term during 
a specified time, or the peak search volume across all terms when multiple keywords 
are being evaluated.1 The location of search can be specified using filters, to separate 
searches by country, state, or even city. It is also possible to filter results by date: Weekly 
search results are available from 2004 onward, daily search results are available for the 
past 90 days, hourly search results are available for the past seven days, and minute-
by-minute search results are available for the past day. In concert with these features, 
category filters can be used to return only those results that Google has identified as 
falling into a specified category.2 In contrast, the Google AdWords tool reports data 
based on the absolute number of searches for each term. In that sense, Google AdWords 
is more precise. However, data for Google AdWords are available for a maximum of 
only two years, whereas data for Google Trends is available from 2004.

The second major difference between the tools is that Google Trends reports data 
on broad matches of search terms, whereas Google AdWords reports data on exact 
matches. For example, a query on Google Trends for the term “education” will include 
searches that include keywords such as “degree” or “school.” This is useful for general 
searches, where there is interest in learning about a keyword category without wishing 
to identify and assemble the exhaustive list of potential queries. Google AdWords, on 
the other hand, will return the search frequency for only queries that contain the exact 
term, such as “higher education” or “jobs in education.” This is helpful when trying 
to learn about a very precise query, such as “VA education benefits.” To summarize, 
Google Trends reports relative search volume, on a broadly matched set of terms, from 
2004 forward; Google AdWords, in contrast, reports the absolute number of searches, 
based on exact matches, from the previous two years.

We use Google Trends and Google AdWords in tandem; this allows us to utilize 
the strengths of each tool when conducting our analysis. For uncovering people’s gen-
eral attitudes toward the military, and for tracking general education-related searches 
across time and space, we use data from Google Trends. (It is also possible to use 
Google Trends when examining the time of day for which searches are conducted, due 
mainly to a new feature that allows data to be requested at the minute-by-minute level.) 
We rely on data from Google AdWords to collect information on the most popular 

1  Therefore, it is not possible to see the absolute number of searches using Google Trends, although it is pos-
sible to compare results from different terms to discern which is the more prevalent.
2  The broad categories available to choose from are Arts & Entertainment, Autos & Vehicles, Beauty & Fit-
ness, Books & Literature, Business & Industrial, Computers & Electronics, Finance, Food & Drink, Games, 
Health, Hobbies & Leisure, Home & Garden, Internet & Telecom, Jobs & Education, Law & Government, 
News, Online Communities, People & Society, Pets & Animals, Real Estate, Reference, Science, Shopping, 
Sports, Travel. It should be noted that the method by which Google assigns a search into a given category is not 
transparent, though past research suggests it is likely to be accurate (Jahedi, Wenger, and Yeung, 2016).
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questions posed on a specific topic, such as a branch of the military, or an educational 
benefit, such as the PGIB. In such cases, we include searches for  “army,” “navy,” “air 
force,” “marines,” and “military” to avoid unwanted inclusions,3 and the results were 
filtered by the Google-assigned category “Law & Government” with a second filter for 
the subcategory “Military.” Thus, the reported results are for only those searches that 
Google has determined are military-related.

Both the search data and the applicant data are aggregated at the monthly level from 
January 2004 through August 2015 (Google analytics data are not available prior to Jan-
uary 2004). Of course, it is possible that search terms do not happen in the same month 
as applications; for this reason, we also test the inclusion of a one-month lagged term for 
each query. The lagged queries turn out to matter only for the term ASVAB, so we do 
not include the other lagged queries. The search frequency of the term ASVAB, when 
included in our regressions without other search terms, is highly predictive of changes in 
the high-quality applications for each branch of the military. The coefficient ranges from 
6.8 percent (Marines) to 10.2 percent (Air Force). Note that the R-squared measures in 
these simple models are roughly 0.8, meaning that much of the variance in applications 
is explained. This does not appear to be completely driven by the month and year indica-
tors; removing those variables from our model returns an R-squared of about 0.6.

The term “[service] jobs” is also, without other search terms, quite a good predic-
tor of applicants in all branches with the exception of the Marines. In the cases of the 
Navy and the Air Force, the coefficient is 4.6 percent and 6.3 percent, respectively. For 
the Army, the coefficient is nearly 10 percent, meaning that it is comparable in size to 
searches related to ASVAB. We also experimented with the more general terms “join 
[service]” and “[service] salary,” which turned out to be significant only in the case of 
the Air Force.4

We expect search behavior across similar terms to be correlated—in other words, 
when more people search about information related to joining a service, they likely also 
search for information related to salary. Therefore, we next included all of the search 
terms in a single regression. (See Table D.2.) Consistent with our hypothesis of correla-
tion, fewer search terms are now statistically significant (in a regression equation, such 
correlation among explanatory variables is referred to as multicollinearity). However, 
in each case the current or lagged searches on ASVAB are still statistically significant. 
The effect sizes are substantive, with the exception of the Army (a 10-percent increase 
in service-specific ASVAB searches is now correlated with a 6- to 7-percent increase in 
high-quality applicants for the Navy and the Marine Corps). In the case of the Army, 
job-related searches remain important; in the case of the Air Force, salary-related 

3  This is to ensure that unrelated terms, such as “swiss army knives” or “navy blue jeans,” are precluded from 
the analysis.
4  We tried variants of this term, such as “[Service] pay” to see if the phrasing made a difference but in all situ-
ations, searches for pay-related terms only explain high quality applications to the Air Force.
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searches remain important. In each of these cases, the effect sizes are approximately the 
same as the ASVAB effect sizes for the Navy and Marine Corps. In summary, service-
specific searches are correlated with high-quality applicants, but our data suggest that 
interest in different searches may be seeking somewhat different types of information.

Table D.2 includes regression results of applicants based on month and year fixed 
effects, as well as a series of Google search terms. Specifically, we include the relative 
intensity of search for each of these terms. Our data are at the monthly level and span 
the period January 2004 to August 2015 (Google analytics data are not available prior 
to January 2004). Standard errors appear below each estimated coefficient in square 
brackets. The dependent variable is the log of the number of high-quality applicants, 
where high-quality applicants are defined as those who hold a high school diploma or 
equivalent and scored at least 50 on the AFQT.

Table D.2
Predicting Service Applications by Using Multiple Search Terms

 

Army Navy AirForce Marines

All All All All

ASVAB 0.005 0.072** 0.039 0.062**

[0.038] [0.030] [0.032] [0.027]

ASVB (lagged) 0.007** 0.003 0.009*** 0.003

[0.003] [0.003] [0.003] [0.003]

[Service] jobs 0.079*** 0.012 0.012 –0.026

[0.030] [0.024] [0.025] [0.017]

[Service] salary –0.006 –0.016 0.078*** 0.012

[0.024] [0.030] [0.023] [0.019]

Join [service] –0.012 0.006 0.005 0

[0.031] [0.021] [0.021] [0.020]

Month-fixed effect X X X X

Year-fixed effect X X X X

Constant 8.053*** 7.661*** 7.084*** 7.476***

  [0.141] [0.132] [0.154] [0.124]

R-squared 0.828 0.838 0.852 0.787

Observations 139 139 139 139

SOURCE: RAND NRDI analysis, based on Google Trends data and on Applicant data.

NOTE: Data are at the monthly level, from January 2004 to August 2015. ** indicates statistical 
significance at the 5-percent level or better. *** indicates statistical significance at the 1-percent level 
or better. 
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APPENDIX E

Status of Forces Analyses, Methods, and Data Description

For this analysis, we used the Status of Forces (SOF) Survey of Active Duty Members, 
years 2002–2013. The SOF survey is a randomly sampled web-based survey. Each 
year, the SOF takes randomly selected cross-sectional samples of active-duty members, 
reserve members, and DoD civilian employees (we use only the surveys of active-duty 
members for our analyses). Since 2002, this survey has been conducted between one 
and four times per year where the population of interest is all active-duty members of 
the Army, Navy, Marine Corps, and Air Force, up to and including pay grade O-6, 
with a minimum of six months of service. The data used for this analysis include 27 
waves and close to 350,000 observations.

Methods

The SOF survey sampling frame was created by stratifying on six variables includ-
ing service type, gender, pay grade, race/ethnicity, region, and family. To choose the 
number of individuals sampled for each stratum, the survey designers used a sample 
planning tool developed for the DMDC (2013), which utilizes Karush-Kuhn-Tucker 
theory (Chromy, 1987). The procedure is designed to deliver precision constraints (e.g., 
± 5 percent) on prevalence estimates for the principle reporting domains. The survey 
dates ranged from 2002 to 2012; the survey questions of interest were administered 
three times per year in 2003–2009, once in 2010, once in 2011, and twice in 2012. We 
also used the first survey from 2013.

All analyses were performed using Statistical Analysis System version 9.3 and 
employed a two-tailed type 1 error of 0.05 as the threshold for statistical significance. 
P-values for type 3 tests are also included for each model, presented in the footnotes of 
each plot. These will indicate if there is a statistically significant difference in propor-
tions between: groups within each stratum, trend (overall proportions over time), and 
interaction (if the trend over time differs between the subgroups).
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Analyses

Variables of interest available in more than one survey year were analyzed over time 
in a repeat cross-sectional framework, stratified by our four factor variables of inter-
est (pay grade, dependents, years of service, education). An overall time trend was also 
included in each plot for comparison. The proportion of individuals responding with 
agreement, along with a 95-percent confidence interval, was calculated from a survey 
weighted logistic regression for each variable. The regression models included the factor 
variable of interest, a time trend, and a time by factor interaction; the model was esti-
mated using a Taylor series method (recommended by the survey designers). This speci-
fication allows us to demonstrate differences between subgroup levels (e.g., dependents 
versus no dependents), trends in time, and a difference in differences, i.e., changes in 
the differences between factor levels over time.  

We stratify the data into the following subgroups: 

• Years of service: less than 3, 3 to less than 6, 6 to less than 10, 10 or more
• Pay grade: E-1 to E-4, E-5 to E-9, W-1 to W-5, O-1 to O-3, O-4 to O-6.
• Dependents: Has dependents, does not have dependents.
• Service members’ level of education: high school or less, some college, college 

degree or more.

Descriptive Statistics

Close to 40 percent of the sample was made up of individuals with an E-5–E-9 pay 
grade; the majority had been deployed since 9/11, and there was a fairly even distribu-
tion between service branches. The majority of respondents were white, male, and had 
dependents. More than half were deployed in the past year, and about 45 percent had 
ten or more years of service. These statistics suggest that the sample was only somewhat 
reflective of the entire active component. However, we weighted our analyses so that 
the sample is reflective of the active component in terms of measurable characteristics. 
Table E.1 lists each variable used, and the surveys in which that variable was included.

The majority of the survey responses used a Likert scale. In the survey, Likert scale 
variables range from 1 to 5, where 1 is associated with a “strongly disagree” response 
and 5 is associated with “strongly agree” (though the survey uses different wording 
in some cases to elucidate “agreement”).1 For ease of analysis and interpretation, we 

1  Depending on the question, the exact wording of the response varied; examples of wording used include the 
following: how satisfied (very dissatisfied to very satisfied); how important (not important to very important); 
to what extent were/was . . . (not at all to very large extent); how did X affect . . . (greatly decreased to greatly 
increased); how likely are you to . . . (very unlikely to very likely); how much did the following contribute to . . 
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coded all Likert scale variables into binary format; responses of 4 or 5 were coded as 
agreement (satisfaction, likely, etc.), while responses of 1, 2, and 3 were coded as dis-
agreement/lack of agreement. While we recognize that this decision means we will not 
utilize some of the available information, it strengthens our analyses by making the 
samples within each category larger. While “agreement” and “disagreement” are likely 
to be understood in a similar manner across individuals, it is less clear that individuals 
interpret “greatly decrease” and “somewhat decrease” consistently. Finally, collapsing 

. (not at all to great influence); opportunities in the military versus civilian life (much better as civilian to much 
better in military).

Table E.1
Education Benefit–Related Variables Included in Analysis 

Variable Name

Description Available in SurveysStrata Variables

YrsofServ Years of Service (<3, 3–6, 6–10,10+ years) 02/07, 03/03, 04/08, 04/12, 05/03, 05/08, 
05/12, 06/04, 06/08, 07/04, 07/08, 09/02

XPAYGRP2R Pay Grade (E-1–E-4, E-5–E-9, W-1–W-5, 
O-1–O-3, O-4–O-6)

02/07, 03/03, 03/07, 04/04, 04/08, 04/12, 
05/03, 05/08, 05/12, 06/04, 06/08, 
06/12, 07/04, 07/04, 0708, 07/12, 08/01, 
08/02, 08/03, 09/01, 09/02, 09/12, 10/06, 
11/01

Educ Educational attainment (high school or less, 
some college, college degree)

02/07, 03/03, 03/07, 03/11, 04/04, 04/08, 
04/12, 05/03, 05/08, 05/12, 06/04, 
06/08, 06/12, 07/04, 07/08, 07/12

Dependents Has dependents (yes, no) 03/03, 03/07, 03/11, 04/04, 04/08, 04/12, 
05/03, 05/08, 05/12, 06/04, 06/08, 
06/12, 07/04, 07/04, 07/08, 07/12, 08/01, 
08/02, 08/03, 09/01, 09/02, 09/12, 10/06, 
11/01

College

COLCREDR College credits earned since joining: ANY 04/04, 06/04, 10/06, 12/06

Educational 
Opportunities

Retention

REASJNF Great Influence: How much did each of the 
following contribute to your decision to 
join?  Money for college, college repayment, 
education

07/12, 08/02,11/01,12/02,13/01

RETSEPI Large Extent: To what extent is each of the 
following a reason for your leaving the 
service within the next 2 years? Continue my 
education

06/08, 08/02, 11/01, 12/02, 13/01

PRED1 Spouse completed Bachelor’s or higher 03/07, 04/04, 06/04, 08/01, 10/06, 12/06
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the data in this manner means that we can run models of binary outcomes rather than 
models of multinomial outcomes; the interpretation of binary models is straightfor-
ward compared with that of multinomial models.

Next, we present a series of figures (E.1 through E.5) for each question included 
in our analyses in Chapter Six. For each question, we also calculate the probabilities 
that the stratified samples differ from each other, the probability that the answers 
change over time (for all groups), and the probability that the answers change over time 
for a single group. In the last case, this would suggest that the answers of one group 
changed, while the answers of others remained roughly constant.
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Figure E.1
How Much Did Money for College, College Repayment, Contribute to Your Decision to Join?—Great Influence: by Pay Grade, 
Dependents, Years of Service, Education 

NOTES: Statistical tests: Pay grade: p = 0.000; survey wave: p = 0.000; interaction: p = 0.002. Dependents: p = 0.000; survey wave: p = 0.000; interaction:
p = 0.768. Years of service: p = 0.000; survey wave: p = 0.023; interaction: p = 0.011. Education: p = 0.000; survey wave: p = 0.064; interaction: p = 0.724.
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Figure E.2
College Credits Earned Since Joining—Any: by Pay Grade, Dependents, Years of Service, Education

NOTES: Statistical tests: Pay grade: p = 0.000; survey wave: p = 0.001; interaction: p = 0.000. Dependents: p = 0.000; survey wave: p = 0.004; interaction:
p = 0.200. Years of service: p = 0.000; survey wave: p = 0.448; interaction: p = 0.010. Education: p = 0.000; survey wave: p = 0.000; interaction: p = 0.009.
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Figure E.3
If Left Active Duty, Primary Activity Would Be College or University: by Pay Grade, Dependents, Years of Service, Education

NOTES: Statistical tests: Pay grade: p = 0.000; survey wave: p = 0.003; interaction: p = 0.002. Dependents: p = 0.000; survey wave: p = 0.000; interaction:
p = 0.000. Years of service: p = 0.000; survey wave: p = 0.073; interaction: p = 0.000. Education: p = 0.000; survey wave: p = 0.006; interaction: p = 0.563.
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Figure E.4
To What Extent Is Continuing Your Education a Reason for Your Leaving the Service Within the Next 2 Years? - Large Extent: by Pay 
Grade, Dependents, Years of Service, Education

NOTES: Statistical tests: Pay grade: p = 0.000; survey wave: p = 0.562; interaction: p = 0.399. Dependents: p = 0.000; survey wave: p = 0.670; interaction:
p = 0.005. Years of service: p = 0.000; survey wave: p = 0.201; interaction: p = 0.383. Education: p = 0.000; survey wave: p = 0.189; interaction: p = 0.240.
RAND RR1766-E.4

0.3

0.2

0.1

0.4

0.5

0.6

0

0.3

0.2

0.1

0.4

0.5

0.6

0

Pr
o

p
o

rt
io

n

Aug-1-08 Aug-1-09Aug-1-07Aug-1-06 Aug-1-10

E-1–E-4
O-1–O-3

E-5–E-9
O-4–O-6

W-1–W-5
Overall

Pr
o

p
o

rt
io

n

<3 years
10+ years

3–6 years
Overall

6–10 years

0.3

0.2

0.1

0.4

0.5

0

Pr
o

p
o

rt
io

n

Aug-1-06 Aug-1-08 Aug-1-10Aug-1-07 Aug-1-09

No dependents Dependents Overall

0.4

0.2

0.3

0.1

0.5

0

Pr
o

p
o

rt
io

n
Aug-1-10 Aug-1-12Aug-1-06 Aug-1-08

High school or less
College degree +

Some college
Overall

Pay grade Dependents

Years of service Education

Aug-1-08 Aug-1-09Aug-1-07Aug-1-06 Aug-1-10



Statu
s o

f Fo
rces A

n
alyses, M

eth
o

d
s, an

d
 D

ata D
escrip

tio
n

    115

Figure E.5
Spouse Completed Bachelor’s Degree or Higher: by Pay Grade, Dependents, Years of Service, Education

NOTES: Statistical tests: Pay grade: p = 0.000; survey wave: p = 0.030; interaction: p = 0.546. Dependents: p = 0.033; survey wave: p = 0.149; interaction:
p = 0.575. Years of service: p = 0.000; survey wave: p = 0.735; interaction: p = 0.702. Education: p = 0.000; survey wave: p = 0.131; interaction: p = 0.007.
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