ABSTRACT

COMINOLE, MELISSA BIBER Employment Outcomes for Graduates of Washington
State's Applied Baccalaureate Degree Progrgtieder the direction of Dr. Stephen R.
Porter).

As 0of 2017, 24 states allow community colleges to confer bachelor's degrestty
in applied and technical fieldShere are several reasons for allowing community colleges to
confer bachelor's degrees; to improve access to baccalaureate education for students for
whoma public four-year institution is geographically inaccessilsteidents who fae
challenges transferring credits to a fguar institution with an applied associate's degree
and those for whorthe desired program is not offered by a public fgear institution.
Community college bachelor's degre¢so provide a more affordabidgtion for obtaining a
bachel or Grisics cortend thae a bachelor's degree conferred by a community college
will be of lesser quality than one conferred by a fgear institution, placing graduates at a
disadvantage when they seek employmentradgate education. To date study has
compared employment outcomes of students who graduated with a bachelor's degree from a
community college with those who graduated from a-f@ar institution. Using
longitudinal administrative data frolvashington State, this stud/the first to estimatthe
causal effect of earning a community college bachelor's degree in nursing or business
administration with instrumental variables and fixed effects regresskResultsprovide no
evidence that community college bachelor's degree graduates suffer a penalty-iarahort

employment outcomes (employment status and median hourly wages) measured in the year

after degree completion. Implications for research and policy are discussed
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CHAPTER 1: INTRODUCTION

Overview

The need for increased access to and attainment of postsecondary credemigats
the most common themes currerglyhoingthroughout the higér education policy
community Changes in the global economy have prompted national and statewide goals to
increase the number of residents with postsecondary eduaatdinevelsbut particularly at
the baccalaureate leveLumina Foundation Goal 2025," n.d.; Ruud & Bragg, 2013)
Demand foreducated workers has increased,andb ac hel or 6s degree i s n
many occupations that previousl (Cameeag&i red on
Rose, 2011) According to the Georgetown Center on Education and the Work#brce
shortage of workers withostsecondary credensaxists and the U.Sshould add an
additional 15 million wo (Careavae &Rbse, 201p.8).d a bac
However, significant challenges create barriers for increased postsgcatidanment,
including the costs of obtaining a bachel or
provide baccalaureate education, and issues related to articulation for students wishing to
transfer from a tweyear institution

In response tdie demand for increased baccalaureate attainment, some states have
adopted policies that all ow comm@GBdegregs col | eg
in certain high demand applied and technical field€B degrees are applied baccalaureate
degrees offered in fieldsuch as nursing and allied health, business administration,
educationandsecurity("Applied Baccalaureate Degrees,"” 20EKyd & Walker, 2009;
Ruud & Bragg, 2013) CCB degree programs have been developed as @onagetthe

needs of students by providing affordable access to baccalaureate education, particularly for



working adults and those who cannot move to attend colfdggd & Walker, 2009; Fulton,
2015; Poliono & Goldstein, 2015)'he CCBiis also intended to eetthe needs of the local
communityby providing the baccalauredtvel programming to fill local workforce needs
(EnglandSiegerdt & Andreas, 2012; Floyd, 2005; Phelan, 20268)of 2015,23 state$iad
adopted policies that authorize dRubomuni ty co
2015) Bringing the count to 24 in 2017, Ohio became the most recent state to allow
bachel ords degrees to be conferredablekommsn
degrees in manufacturing technology management and land surveying (Morris, 2017).
Problem Statement

Thought he trend of allowing communiigy coll e
growing, some critics have expressed conceragicularly abouacademic quality If CCB
degreesreactually of lesser qualitgr areperceived to be of lesser qualithen graduates
may be negatively impacted when they enter the labor market

Several arguments suggest reasons to suspeet thdt a ¢ h eréeconfersed oy a g
community college could not match the quality of a degree conferred by-gefaucollege
(Eaton, 2005; Russell, 2013; Wattenbarger, 20@@)mmunity colleges have not been
designed to offer baccalaured¢sel programmg and have beeoffering baccalaureate
level programmindor a relatively short timeWest Virginia was the first state to allow a
CCBin 1989 (Fulton, 2015), but Florida was the first to really implemenCtB in earnest
beginning in 2001 (Floyd, Garcia Faleetti, & Felsher, 2012)Townsend (2005) suggested
thatCCBdegrees woul d not provide a comparabl e |
degree from a4ear institution It has also been suggested that community colleges wishing

to offerbachelass degrees would have difficulty recr



(Daugherty, Goldman, Butterfield, & Miller, 20;14evin, 2004 McKinney, Scicchitano, &
Johns, 2013) The time and resourcesquired to obtain and maintain accreditation could
pose significant challenges to community colleges (Russell, 2013yrading facilities,
especially libraries, could prove difficult (Fulton, 2015; Russell, 2088me have voiced
concerns about whether a community college could provide adequate proggafomi
degrees heavy in liberal arts (Daugherty, Goldman, Butterfield, & Miller, Zedrsworth,
2006; Russell, 2013)Despite the arguments against CCB degrees, there has been no
empirical comparison of CCB graduates with those who graduated from a traditipeea 4
baccalaureate grantiff@BA) institution.

Thoughthe aforementioned concerns are largely speculatileege body ofevidence
suggests thanstitution type and quality are importantunderstanémployment outcomes
Several studies of pasbllege employment outcomes have found that certain characteristics
of institutions, including those that reflect séund abilities, institutional resources, and
instructional quality, are related to subsequent economic outcomes (Black & Smith, 2006;
Dale & Krueger, 2002; Mayhew et al., 2016; Zhang, 2008w research has extended the
inquiry of institution type and eptloyment outcomes to compare-fanofit institutions with
other institution types and has found differential outcomes by S&zdoolia, Koedel,
Martorell, Wilson, & PereArce, 2015; Deming, Yuchtman, Abulafi, Goldin, & Katz, 2016)

Descriptive studies d€CB programs have demonstrated growing enroliments, high
rates of retention ancbmpleton, andhigh licensure pass rates (Floyd & $trnauld, 2007;
Kaikkonen, 2013) Severalgualitative studiegdicatethat employers have high regard for
CCBdegrees (Daugherty et al., 2014; Floyd & 8tnauld, 2007 Grothe, 2002 Others

have found that mosECB graduates are successfully finding éoyment after degree



completionand that earnings are higher after graduatione comparativanalysis of
employment outcomelsetweenCCB and TBAgraduatesn Florida showed that theCB
graduatesn nursing, business administration, and educdtamhhigher postbaccalaureate
earnings than their peers who graduated from ayear colleggSchneider, 2014)
However these results cannot be interpreted as causal effects becastedthdid not
account for selselection into choice of institution typd&o date, o study has empirically
demonstrated th&CB graduates do less well in the labor market than publicyear
college graduateseaving claims thaCCB graduags will be at a disadvantage in the labor
market unsubstantiated
Purpose of Study

The purpose of this study wasmeasure and compare employment outcomitsn
one year after graduation between students w
communitycollegeandthose who graduated frontraditional 4year baccalaureate granting
institution, controlling for major The idea is that employment rates and wages serve as a
proxy for the valughatthe credential holds in the labor market; employers will be more
likely to hire and offer higher wages to individualsomthey believe to have higher ability,
skill, and productivity It is possible that a degree awarded by a community college and one
awarded by a public4ear institutionsignaldifferent levels obility, skill, and potential
productivityto potential employers.

Such a comparison is relatively straightforwaiithe methodological challenge lies in
designing the research study in a wiagt minimizes selection bias, which arises as
individuals make decisiondaut where to enroll in college and what to stadg then where

to work If unobservable factors drive the aforementioned decisiodare associatedith



employment outcomedhén the estimates of the effect of the institution type will be biased
This study will use an instrumental variables approach that exploits exogenous variation in
proximity to public colleges that oHdother bach
institution types to identify a valid comparison group
Research Questions
The questions addressed by tbtisdy are:
1. Are employment rates one year after graduatmmparabldor CCB and
TBA graduates?
2. Are earnings one year after graduattmmparablefor CCB and TBA
graduates?
There are three possible outcome scenarios:
1. CCBcritics contend that a bachelorodos d
college will be of inferior quality to one conferred by a T.BIA this
scenario, postbaccalaureate employment ratesvagdswould be lower for
CCB graduateshan for TBA graduates
2. CCBsupporters maintain that tii€CB degree meets specific local workforce
needs Because employers often have establigied&tionships with the
community colleges, it is likely that they will vie@CB degrees as having
comparableralue as TBA degreedn this scenario, postbaccalaureate
employment rates anglageswill be comparabldor graduates of the two
institution ypes.
3. Another possible outcome scenario is that, for the reasons stated in (2) above,

degrees will be perceivadorepositively than TBA degreedf this is the



case, then it is possible that graduates will exhibit higher postbaccalaureate
employment rate andwages

Data

Washington waselected for this study becausevés one of the earlier states to
allow CCBdegrees, approving a pilot study in 2005 and then in 2010 approving legislation to
all ow all communi ty colebs@agkiament2015)Additiohadlyy b ac h e
Washington has the second highest concentrati@QC&f offerings in the U.S after Florida,
with 17 colleges and 35 degree programs as of 2015 (Poliono & Goldsteinp203p
Washington also maintains a longiinal data system that links education and employment
data, allowing the analysis of the effects of educational attainment on employment outcomes.

To examine the research questions, | obtained data from Washington State that
includes information abouwllege enroliment, degree completion, and employment for all
baccalaureate recipients from a Washington publar 2-year institution between 2007 and
2015 My analysis sample was limited too80individuals who graduated fromGCB or a
nonseletive TBA and majored in a field that was offered by bo@®GB and TBA (business
administration and nursing)
Significance of the Study

To date, there has been no rigorous comparison of employment outcomes between
CCBand TBA graduatesThis sty draws upon existing literature regarding the
relationship between institution quality and employment outcomes and applies-a quasi
experimental methotbthequesti on of the effects of earnir
community college This study uses geographic variation as instrumental variables to

identify the effect ofCCB receipt on employment outcomesurthermore, the analysis uses



longitudinal data from administrative sources (institution and employment records) that
provide more complete and accurate measures of employment outcomes than would
otherwise be obtained from se#ports through survey dat8oth methodological features
allow for estimation of the causal effect of tD€B with the most accurate data possibl
thereby lending credibility to the findings
This study contributes to the existing body of research about the relationships
between institution characteristics and subsequent employment outcpezsfically,
results from this study fill the gapgarding empirical evidence about outcome€6B
graduates relative to their TBA peers
In light of increasing demands for accountability and transparency on the part of
institutions related to employment outcomes (Coughlin, Laguilles, Kelly, & Vgalk@16),
this studyobés findings are relevant to quest:
students with the knowledge and skills needed to succeed in the labor. nafid@hation
about posgraduation earnings can help inform prospectivestude® deci si ons abo
to enroll and what to studyit can also help institutions make decisions about how to allocate
resources and develop instructional programmifagrthermore, information about ha®CB
credentials are valued in the labor nenill help states make decisions about how to
allocate scarce resources for higher education to meet increasing demands for access,
attainment, and accountabilityrhe findings from this study will provide mugteeded data
for higher education policy nkars as they decide whether to adopt and/or exg& 8l

policies to address unmet educational needs.



Limitations

This studyusedadministrative data from Washington State to examine the
relationship between institution type and postbaccalaureate employment outddmoegh
there are benefits to analyzing longitudinal administrative dataationsmust be
acknowledgedEmployment out comes are measured with the
insurance data, which does not contain data for graduates who moved to another state after
graduation In addition,a relativelysmall set of employer types not required to submit
data, so employnme outcomes are unobservable for a portion of the analysis sample

Results from this studgrenot necessarilgeneralizable to other contexts beyond
Washington residents who graduated from a public callédso, due to sample size
limitations, find analyses focus omvo majors: nursing and business administratiGCB
degrees are being delivered in an increasing numbaiadd, and whether the results
presented here extend to other fields is unknown
Summary

Il n response tfooinceedaseddhecess to lidecmeate atlgcatioand
e mp | o yeds fer éducated workers with technical knowledge and skdlistates have
aut horized community colleges to confer bach
fields. Very little is known about howCB graduates fare in the labor market after earning a
bachel ordos degree that wa.sThixdisserfagonsithe filisttby a c o
empirically test whethe€CB degrees and TBA degrees hold the sanarket valuen the
workforceas determined by employment rates and waigs i@ne year after graduation
This studyemploys a quasiexperimental design to isolate the effect of the institution type,

providing an answer to the question about the impacCGifRAdegree on employment



outcomes for critics, supporters, and also for observers whaomsyderadopting a policy

to allowCCB degrees
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CHAPTER 2: LITERATURE REVIEW

Introduction

The community college initially developdéim a need to prepare a trained
workforce and to expand access to higher education beyond secondaryGcheol &
Brawer, 2008) However, communitgolleges have added other functions that have been
responsive to the needs of the local communities they.s@rvextension of this
responsiveness is the community college baccalaureate dEgBe ( i n whi ch a bac
degree requiring four year$ study is conferred by a community college

The CCB (often also referred to as an applied baccalaureate degree) is intended to
increase access to baccalaureate education in communities with unmet need, especially
working individuals, those with faines, those in geographic locations where publicfour
year education is not accessible, and those generally underrepresented in higher education
The CCB provides a more affordable option than public fgear institutions (Floyd &
Walker, 2009; Fultn, 2015) The CCBiis also thought to provide a pathway for those with
some coll ege education t o r,thderaiorebe animportamtar n a
tool to increasdaccalaureate attainment

The needs of local employers also playraportant role in the justification faZCB
degree implementatiomMsnoted CCBpr ogr ams address fdApublic der
programs associated with professions such as health care and edufiatdmthat flagship
public research universitiesd many regional comprehensive fye@ar institutions tend to
under ¢keah & &avdner, 201,30.185)

CCB programs comprise a small portion of baccalaureate programming overall

(Floyd & Walker, 2009) However, recent trends suggest that they eaiitinue to expand,
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with additional states approving policy propodalsillow CCB degrees, includin@alifornia
in 2014(Woods, 2015) and Ohio in 2017 (Morris, 201Furthermorestates with existing
CCB programsareexpanding their offering®tadditional institutions and/or fields of study
("Washington State Board for Community and Technical Colleges," 2016)

Thoughintended to help states meet goals for increased levels of baccalaureate
attainment, concerexistsabout the quality of the degree and the potential stigmaC@Bt
graduates may face when they enter the labor maH@wever,no studycompares
outcomes ofCCB and TBA graduates to empirically test wheth€@B holds the same
value in thdabor market The purpose of this study is to compare employment outcomes
between students who earned an applied baccalaureate degree that was conferred by a
Washington &t e community coll ege with students wh
public fou-year college or universityDr awi ng upon research design
e X p er i(Angristt&didchke, 2009; Dunning, 2012; Wooldridge, 201139 study
exploits exogenous variation in proximity to institutions that confer degrees in seledted fie
to minimize the selection bias that often poses a threat to validity in studies of higher
education and employment outcomes.

In this chapter, | review the literature regarding @@B degree | describe the
purpose of th€CB degree and preseimformation on wher€CB programs have been
implemented | also describe the rationale for the developmel@©B degree programs and
a summary of arguments against @@B. A description of the&CCB in Washington Statis
alsoprovided along with a description of its specific higher education contéatframe the
inquiry into the effects of earning@CB on employment outcomekteview research that

has examined variation in postbaccalaureate employment outcomes as a furibton of
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characteristics of the degrgeantirg institutions This reviewfocusesnot only on the
mechanisms through which institution characteristics influence postbaccalaureate
employment outcomes, but also on the methodological limitations that are afsemipr
when studying employment outcomes among college graduatesclude this literature
review with a discussion of the gaps in existing research and the need for studying the
correlates of th€CB and postcollege employment outcomes.
The CCB Degree
TheCCBdegree is often referred to as a worKk
because it is Adesigned in response to | ocal
d e ma r{Rbgdp2012p.1)and i s Aéextterdnalgluy detdi, malhal eval
(Walker & Floyd, 2005p.98). These degrees are generally offered in applied fields such as
business, education, and nurs{ftpyd et al., 2012) Community colleges are not conferring
bachel ords degreege thelyi bataehdadt §p ber a fAs.L
called a traditi @agan 2050.3).] ege experienceo
TheCCBdegree is a bachelorés degree that i s
college(Floyd, 2005; Floyd & Walker, 2009; Townserf)05) TheCCBis granted by the
community college itself The community college is not a secondary location of a university
that grants the degred@he CCB degree is distinct from other delivery models (such as the
university centers, articuian agreements, and university extension) in which the
community college and university work togetheptovide baccalaureate educatlmecause
in those mstances, the universigwards the degrg€&loyd, 2005; Floyd & Walker, 2009;

Townsend, 2005)
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Figure 1 displays a map of the states in which community colleges have been
aut hori zed t o c oandmdicatétizeydars in which the pdlieygvase e s
adopted There is wide variation in the number of institutions and programs in the states in
which it is available For example, Florida began offeri@fCB degrees in 2001 and
currently has 175 bachel ordés degree progr ams
Alternatively, in 2003 Texasbegan offeringy degree programs through 4 ihstions
California has the largest commundollege system in the countwith 112 colle@s serving
2.1 million studentandpassedegislation to allow &£CBin 2014("California Community
College Chancellor's Office," 2014Most states though ha¥&CB programs in fewer than
five institutions (Fulton, 2015), and lda has allowedCB degrees since 1995 but has yet to

implement one.
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Figure 1. States in which communityoieges are authorized to confer bachelor's degrees
Adapted from (Fulton, 2015; Morris, 2017)
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The CCB Degree in Washington.

Washington has been offering applied baccalaureate degrees through its community
colleges since 2005 when a pilot study was approved. In 2010, S.B. 6355 enabled all
campuses to award bach 8ytloererdof the 2023 academid Ful t on
year, ten colleges have been approved to award applied baccalaureate degrees in 17
programs, and had enrolled about 475 fimie equivalents Kaikkonen, 2013).

About 75% ofWa s hi ngt bacBehbeds degrees are prod
institutions In 200910, Washington led the nation in efficient completion among students
who have enrolled (Washington Higher Education Coordinating Board, p042). But in
the same year, the rate of bachel ords degree
21 5 bachelordés degrees per.alkragedf®6.r esi dent s c
(Washington Higher Education Coordinating Bqat@12 p.50). Inadequate institutional
capacity was cited as a major factor behind the lower productionTaie means thaince
Washington students enroll in college, they successfully complete their deghees
challenge is getting students to enroll in the first pla@ely about 65% of 1-418-yearolds
enroll in college in the year after high school graduation, andh#iese work while they
are enrolled\(Vashington Higher Education Coordinating Bq&@12 p.50). Less than
onethird of Washington high school graduates earn a postsecondary credential by the age of
26, so the goal is to increase that téoAfly the yar 2030 ("Washington Roundtable," 2016
p. 2).

Another specific issue for Washingttre projected percentage of jobs that will

require postsecondary education. Across the U.S. an average of 63% of jobs will require
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some level of postsecondary trainiog 2018 but Washington is sixth with 67%
(Georgetown University Center on Education and the Workf@@¥) cited in Washington
Higher Education Coordinating Board, 2012, p..859r instanceit has a concentration of
aerospace, software, and biomadliodustriesputting it near the top of the list among states
in which jobs will require postsecondary educatidashington alseankedsecond in the
2008 State New Economy indeneflectingthe high demand for workers with advanced

technical skills (paulding, 2010p.1). Yet, the Washington education system is producing

too few qualified candidates for jobs that r
reliant on importing educated worker,pp from o
1).

The applied baccalaureate degrees offered in Washington are intended to help the
state achieve the policy goals stated by Washington State Board for Community and
Technical Colleges to: a) increase educational pathways for graduates with technical
associatebdbs degrees, b) increase the total N
c) better serve employers by expanding the workforce mission of Washington community
and technical colleges (Kaikkonen, 2018nother important policy goal i® improve
equity in educationalacceasnd i ncrease diversity for the #f:
[that] is comprised of a large portion of people of color, older working, adults, and people
(primarily women) who are plad@ound with family responsibtlii e s ¢ ( Kai kkonen,
1).
Rationale for the CCB Degree

Generally, theCCB degree has been developed as a response to the needs of

communities and student$he CCB addresses needs of the community by increasing the
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level of baccalaureate attainment to more adequately meet local workforce déiroand
address the needs of students,@BB is intendedo:
increase geographical, financial, and academic accesghter leducation; promote
cost efficiencies by using existing infrastructure; support success among
nontraditional or returning students through smaller classes, less rigid sequencing,
and greater scheduling options; and respond to comnmeetys for spealized
programs (Walker & Pendleton, 2013%.10)
Specifically, it is intended to improve access to baccalaureate education in applied fields,
particularly for placebound, nontraditional student®augherty et al., 2014; Fulton, 2015;
Walker, 2001) However, the impetus for implementing tBEB is largely dependent on
state contextIn many caes, the challenge is geograpting public fouryear college is not
close enough to attend for individuals who are plamend because they are emploged
have a family Another challenge is capacity; the public fgar college cannot serve the
number of potential sthts or generate enough graduates to meet local workforce demands
Unmet employer demand for fields of study not offered by publicyear colleges and
universitiess an additional factor cited in the need for B€B (EnglandSiegerdt &
Andreas, 2012; FIl oyd & Wal ker, 2009; O0O6Conne
Policies to allownCCB degrees ara response to the limited opportunities sometimes
faced by students who wi Geographic agcessibdityisonaof b ac h e
the key challenges faced by many students, especially nontradgiadaltswho may be
placebound becausé&ey are combining enroliment and employment while supporting
families (EnglandSiegerdt & Andreas, 2012; Floyd & Walker, 2009; Fulton, 2015;

Kaikkonen, 2013; Nicastro, 2014; Phelan, 201B)e CCB also provides a morafordable
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option due to lower enrollment costs and savifigen not paying for orcampus housing
(Floyd & Walker, 2009; Nicastro, 2014; Walker, 200Qommunity colleges are not only
more geographically convenient for many students, but they also peodifferent learning
environment that is often smaller and less intimidating than aykear colleggNicastro,
2014; 0O6Connel | ,. AgothérbenefitWRtHECRIs that i2efablds)
seamless transfer for students who have an appked asi at e(Daughdrty et al.e e
2014; Floyd & Walker, 2009; Ruud & Bragg, 2013)
Arguments Against theCCB Degree

TheCCBis one way that the community college provides a pathway to a
bacc#aureate degreeHowever, there are other arrangements in which the community
college partners with a fowear college to provide baccalaureate programming to
community college student§ hese include articulation models, university extension models,
and university center models (Floyd et al., 2012; Ruud & Bragg, 2@r#jcs maintain that
these other policy models are Awel |,p@Gstablis
andthat strengthening other arrangements between community colleges agddour
colleges would be a better solution (Wattenbarger, 20@6jvever, when the decision is
madeto allonCCBd egr ees, it is Arar el y,pt7d), sugdestimgst r e <
that the policy has been proposed because the other models have not achieved the desired
outcome

Furthermore, th€ CB may lead to competition with fowrear colleges and
unnecessarily duplicate efforts (Daugherty, Goldman, ButtergeMiller, 2014;
O6Connel |, 2 0 1 @GompeRtianswithedyebr jnstiitdris o) student enrollment

is a concern, but there is no evidence @@B implementation negatively affects
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enrollments at nearby fowear institutions (Daugherty elt,a2014; Floyd & Walker, 2009;
Neuhard, 2013)

Community colleges are historically known for their curricular functions of providing
academic transfer, technical education, continuing education, developedntationand
community service (Cohen & Bwer, 2008) Opponents contend that th&B poses a
threat to the traditional mission of community colleges and detracts from the core community
coll ege functions such as open access educat
training and eademic transfer, remedial and developmental education, and workforce
preparation (Eaton, 2005; Farnsworth, 2006; Levin, 2004us theCCB may divert
resources away from community coll ege studen
degree (Fasworth, 2006; Levin, 2004; Wagoner & Ayon, 2012)

Many of the aforementioned concerns have been addressed in the requirements for
approval to develop @CB program Specific requirements vary by state, but most include
stipulations that require demstration of need (local workforce demands, limited
baccal aureate off er i G@Bsggree psograms ¢empayelsefacslth, i nt e
and students), and capacity to deliver baccalaureate program@uongmunity colleges that
wish to develo@a CCB are often required to communicate with local fgaar colleges to
of fer Aright of refusalod to provide the requ

As an illustration of the steps that must be taken to request approval, Appendix A
presents an excerpt of the pogpls that were submitted to the Washington State Board for
Community and Technical Colleges in September 2016 for consideration &@Bw

programs Appendix A also presents a list that documents the status of WashZg®n
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programs by colleganajor, implementation status, number of graduates, antrhdl
equivalent enroliment counts for 2015/16

Though some concerns can be addressed proactively througHlistitgigons and
approval process requirements, others must be assessed througtaeéeyzluation One of
the primary concerns about tG€B relates to qualiy the rigor of the program, the quality
of the faculty, and the quality of the studen@itics allege that graduates ©CB programs
will have earned an inferior degréRussell, 2013; Wattenbarger, 2000), tb&B programs
will be less rigorous than baccalaureate programsyatd# institutions (Russell, 2013), and
that CCB programs will have difficulty recruiting and retaining qualified faculty
(Wattenbarger000) Some have questioned whether appl i
articulate to graduate programs for students who wish to pursue additional graduate
education (Daugherty et al., 2014; Eaton, 2005; Floyd et al., 2012; Nicastro, 2014;
Wattenbarger, 2000)

In most cases;CB degrees have the same educational requirements as TBA degrees
(Daugherty et al., 2014; Floyd & Walker, 2009side from the actual quality of the degree,
there is a concern thatGCB will lack the perceived quality as ogenferred by a fouyear
institution (Levin, 2004; Skolnik & Floyd, 2005; Townsend, 200Byen if theCCBIis
academically comparable, it is possible that perceptions &foBiguality (e.g a signaling
effect) might have a negative impact on émgment outcomesUnfortunately, there has
been little empirical examination @ CBgr aduat es® postbaccal aureat
which suggest equivalence in quality to degrees granted by traditional institudions
gualitative study based on thré€B institutions in different locations found that graduates

felt that they had been well prepared by @@B programs Perceptions of the employers
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interviewed also indicated th&CB graduates had attained the technical and nontechnical
skills needed to meet employer demand

According to surveys conducted with faculty and administrators from 10 community
colleges in Florida about baccalaureate teacher education programs across six states,
licensure pass rates and employment rates amodgajes ofCCB teacher education
programs have been comparable to those of TBA graduates (FloydA&rtatuld, 2007 p.
79). Surveys conducted with key stakeholders in Texas showed that, despite the expressed
concerns of fouyear colleges about theiglity of aCCB degree, employers conveyed no
preference for the type of institution that conferred the degfemp | oyer s al so fir e
strong positive feeling about their local community colleges and said that they would
definitely hire graduates&8 baccal aureate program werne deve
p. 76).

Washington State has prepared reports on the postbaccalaureate outc@w for
graduates but does not compare them with TBA graduates (Kaikkonen, 2@t8yding to
a desciptive evaluation, students who enrolledd@B programs had an employment rate of
82%seven quarters after graduating with median earnings of $32,253 (Kaikkonen, 2013)
Furthermore, within seven quarters after graduation, earnings increased by&arang
WashingtonCCB graduates who were working at the time of graduadimh for whonpre-
and postenrollment wage data were availaff@ikkonen, 2013) Another report estimated
the returngo-earnings for&CBr el ati ve t o an associatebs deg
using a matching method his report found that applied baccalaureate students had higher
earnings (with an average difference of $3,700 to $27,000 annually depending upon the

program)thanassoi at e6s degree gr amd2.ates (Kai kkonen,
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To date, only a single analysis of Florida graduates has compared the employment
outcomes betwee@CB and TBA graduates (Schneider, 2018chneider reports that, based
on earnings one year after gration, CCB graduates do as well as their peers who attended
a fouryear college and usually paid far less for their education (Schneider, 2014)
Specifically,CCB graduates in business administration earned about $3,000 more than their
TBA peers $39,000 vs $36,000;CB nursing graduates earned $10,000 more than TBA
nursing graduates ($61,000 vs $51,000), @@ teaching graduates earned about $500
more ($37,500 vs $37,0Q0T hese results reflect positively @CB outcomes; however,
they are descriptive and cannot be interpreted as causal effects

To summarize, th€CBiis intended to make baccalaureate education more accessible
to students and to meet specific workforce needs by increasing baccalaureate attainment in
high-need felds Despite the need to increase baccalaureate attainment, there is concern that
aCCBdegree will not be viewed as highly as a TBA degree because the degree conferred by
the community college might be of lesser quality

While CCB and TBA posbaccalaureate outcomes have not been rigorously
compared, there is a large body of literature that has studied institution effects in other
postsecondary contextSeveral studies have compared postbaccalaureate outcomes between
four-year colleges by meares of institution qualityAdditionally, a recent study identified
a set of institutional characteristics that are associated with employment outcomes for
community college student®©ther studies have compared outcomes by institution sector,
comparirg for-profit and public institutionsSuch studies can help frame the analysis of the

effects of theCCB institution type and will be discussed in the next section.
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Postbaccalaureate Employment Outcomes

The relationship between postsecondary edutatinn subsequent labor market
outcomes has been studied extensivélys well established that the amount of schooling
and level of attainment are important determinants of employment outcomes (Baum, Kurose,
& Ma, 2013; Card, 1993; Card, 2001; Carne\v&alRose, 2011) Another key determinant of
employment outcomes is field of study (Abel, Deitz, & Su, 2014; Carnevale, Cheah, &
Hanson, 2015; Gelblum, 2014Institution characteristics also help explain variation in
employment outcomes (Baum et al., 20BBck & Smith, 2006; Eide, Hilmer, & Showalter,
2016; Kalleberg & Dunn, 2014; Scafayton, 2016; Zhang, 2009Results from research
on the relationships between institution type, quality, and characteristics provide evidence
that employment outcomeliffer by various institution characteristic¥he next section
reviews the research on the effects of institution characteristics on employment outcomes and
provides context for whether and h@&B outcomes might differ from TBA outcomes

Institution characteristics. Employment outcomes have been shown to vary by
institution characteristics (e.g. sector, selectivitypw institution characteristics affect
employment outcomes is not entirelgar. One possi bl e explanation i
institutions provide a bettaruality education, thereby increasing human capital, so that the
graduate is more productive (Baum et al., 2013; Bills, 2003; Zhang,.28@8}her possible
explanation is thahe quality of an institution is a proxy for the ability of the individual
where higher ability students are admitted to higher quality schools (Baum et al., 2013;
Doyle & Skinner, 2016; Zhang, 2009l is also possible that the underlying mechanism

reflects a combination of the human capital and signaling effects.
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If college graduates were not more productive than others, the earnings and

employment differentials by education level would not persisgher education

credentials do operate as a positsignal to employersThe evidence is strong that

the education behind those credentials also improves the thought processes and

capabilities of student§Baum et al., 201,30.41)

Studies that compared graduates with the same leatfadiment andhie same
major have shown that the quality of institution can impact employment outcéteeslts
are mixedbutgenerally show that graduating from a higher quality institution is associated
with higher earnings (Black & Smith, 2006; Eide et al., 2016;Kkdma, 2009; Kalleberg &
Dunn, 2014) However, two inportant methodological issues shobklconsidered when
interpreting the reported results of institution effedike observed effects of institution
characteristics depend on how institution eBesot measured and how the effects are
estimated.

Measures of institution quality. Prior studies thatxamineemployment outcomes
by institution qualityusedifferent definitions Many studies use institution selectivity as a
single proxy for institution quality (see Black & Smith, 2066 a review) Selectivity is an
institutiortlevelindexthat reflectscollege admisionrates relave to the number of
applicantsand average scores on college admissions tests for entering studtieisstudies
have examinedverage test scores and tuition to capture additional components of
institutional qualityDale & Krueger, 2002) Still otherstudies of institubn effects employ
multiple measures of college qualitBlack and Smith (2006) includbe faculty-student
ratio, the rejection rate among those who applied for admission, the freshman retention rate,

the mean SAT score of the entering class, and meaityfaalariegBlack & Smith, 2006)
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The authors suggest that studies that rely on a single measure of quality may underestimate
the institution effect on outcome# review of studies that estimated causal effects of
postsecondary education on employtn@nd earnings (Mayhew et al., 2016) found that
college quality consistently had positive effects on earnings when multiple quality measures
were used.

Estimaing the value added by institutiomsanother approach fomeauring
institution quality A study based on the 1993/97 Baccalaureate and Beyond Longitudinal
study estimated the average quality of state-f@ar public college systems as measured by
the value added to individual earnin@hang, 2009) After controlling for individual
characterists, Zhang2009)found that measures of faculty quality (salary, facsttydent
ratio) and measures of expenditures and resource allocation were influential for
postbaccalaureate earnings

Themeasuresnentioned above largely refldadicators forfour-year institutions and
maynotbe applicabléo CCB programs Because community colleges provide open access
programming, the fodyear selectivity metrics agenerallynot required by community
colleges for admission and are not appropriatedonparison between the institution types
However, research on community college graduates has identified characteristics of public
two-year colleges that are associated with employment outcafadieberg and Dunn
(2014) nfAconcept uaslinitanes ofichmdteristios of the labarimarketand
areas served by the community college, as well as features of the colleges themselves, such
as their size, financi al resources, demogr ap

(p. 2). Intheir study of North Carolina community college students, they find that, after
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controlling for individual student characteristics, certain institution charactesga®lated
to earnings

Some of the institution characteristics associated witeesyuent earnings relate to
the composition of the student bodyor instance, earnings were higher among students who
attended community colleges with larger enroliments, which may reflect availability of
greater resource€arnings were negatively assated with transfer rates, possibly signaling
an effect of resource allocation that focuses more heavilgetransfer function and less
workforce specific programmingStudents who attended a community college with a
relatively high ratio of appliedourses compared to academic courses earned tomner
earnings were found among students who attended community colleges with relatively high
proportions of nothigh school completers, indicating possible peer efiga#ieberg &
Dunn, 2014)

Alsoimport ant were characteristics of the ¢
market in which the community college is locat&tudents whattended a community
college that servegist one county earned more than students who attended a community
college that served more than one county, perhaps indicating thatsoglsy service
schools are able to tailor their curricular offerings more specifically to local workforce
demands Earnings were higher in areas with lower unemployment, suggesting that
employment opportunities may be higher in areas with lower unemployrmeptilation
density was also examined and was negatively correlated with earnings, though the effect

was not statistically significanfThe authors speculate that more densely ptgdil@areas

! Analyses were conducted separately by gender and sometimes the effects were signifizembiatr not
women, or vice versdn most cases, however, the effect was in the same direction so combined results are
summarized here.
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hawe more employment opportunitibat may also have greater competition for those
opportunities (Kalleberg & Dunn, 2014).

A Brookings report based on government and private data (LinkedIn, PayScale
proposed a method to estimate institution gadded based on a set of metrics that reflect
institution quality for twe and fouryear colleges This reporfound that postollege
economic outcomes wer e arrofeetingst abuthni skids, irstitutianl | e g e 0
completion rates,ral the amount of financial support provided by the institutRothwell &
Kulkarni, 2015 p. 1-2).

This reviewshowsthat, above and beyond individual characteristics, employment
outcomes are related to the type of institution attenttedght of the evidence regarding
institution effects, this research amdauldbe extended to examine the effects of earning a
CCBon employment outcomes

Estimation of institution effects. Research on thdfects of institution
characteristics on posbllege outcomes is vulnerable to bias due to differential selection
Observing all relevant factorslated to the outcomés difficult, and to the extent that
important factors are unmeasuredtimates ofreatment effects will be biase&tudies
regarding education and employment are particularly challenging bestadsats sort into
collegesmajors and employment, and it is possible that outcomes vary by unobservable
factors related to the sorting

Research designs address this selection bias to varying degrees, and the resulting
estimates can be sensitive to the analytic approdsing nationally representative data from
the 19932003 Baccalaureate and Beyond Longitudinal Stiehe et al (2016 conducted a

descriptive analysis of postbaccalaureate earnings by institution selectivity and field of study
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Controlling for a rich set of individual characteristics, they found that earnings were higher
for students who graduated from more selectoleeges Within-major earnings varied by
selectvity most among business maj@nsd were the most stable within STEM majoféie
authors speculate that the curriculum in STEM fieldgy ime more standardizead that
earnings for business majors may dleanfluenced by other factors such as alumni
networks and more variation in curriculum (Eide et al., 20H8)wever, the results of this
study cannobe interpreted as causal

Other studiesiseresearch designs themablethe estimation of causalityFor
instance, Dale and Kreuger (2002) examined the effect of selectivity as measured by SAT
scores They created a comparison group for students who attended a selective institution by
identifying students who had applied and been accepted to thewelastitution but
ultimately enrolled at a less selective institutidesults showed that, after matching on
ability (as measured by SAT scores just above and just below tpeiat), earnings did not
differ for students who attended the less seledtigtitution overall, though there was a
positive effect of selectivity on earnings among students frorinoame families This
study also found that earnings varied by tuition, suggesting that higher tuition schools may
devote more resources to ingttion or other student services that positively impact
employment outcomes (Dale & Krueger, 2002).

Using a discontinuity design, Hoekstra (2009)dusémissions data to compare
earnings between students who atutioewitdtted a st a
earnings of other students who had applied but were not admitted because their admissions
test score (SAT) fell below the admission thresh&dmparing flagship graduates with

those whose score was just below the requiregbount createch comparison group that was
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similar in terms of measured ability but attended a less selective institutibim this
analytic strategy, Hoekst{@009)found that postbaccalireate earnings were 20%gher for
white men who attended the flagship institution

The research described above reveals that, above and beyond individual
characteristics and field of study, institution characteristicengwertant forunderstanding
postcollege employment dcomes The nature and size of the institution effect is dependent
upon how institution characteristics are measargithe estimation strategyrl he institution
characteristics that matter include elements of the student body that capture information
about the abilities of individuals anelements of the institution that reflect institutional
resources and academic prioritidsstimates based on multiple measures of quality are
preferable to single quality measures (eagselectivity score)For bothpublic two and
four-year colleges, higher earnings are associated with institutions thhtséuents with
higher abilityand with institutions that have greater resources to devote to faculty pay,
instructional priorities, and financial aiddndersandinghow institution characteristics relate
to employment in thessontexts can provide guidance forderstanding the ways in which
CCBand TBAinstitutions may be comparalded the ways that they may diffe€CB and
TBA degree programsaydiffer in terms of the key characteristics that have been shown to
influence employment outcomes in other postsecondary contexts, but this has yet to be
examined

Comparisons between fprofit and public institutions may be the most analogous to
an examiation of CCB and TBA outcomesCompared to traditional twand fouryear
colleges, both feprofit andCCB institutions are relatively new to the higher education

landscape, and both provide an unconventional alternative path to an existimgiarede
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through a different institution typeTwo recent experimental studies analyzed the impact of
institution sector and selectivity on employer callbeatles forinterviews with randomized
resume studiesThe research design held individual charastes constant and varied only
the institution type

One of the studies compared results for business and health majors across 1) for
profit and public institutions, 2) fgprofit online programs with feprofit colleges with a
local brickandmortar preence, and 3) more selective public colleges with public less
selective collegefeming et al., 2016)Theyfound that, compared to public college
graduates, callback rates were lower for graduates -@irédit institutions by about 22%
among busiass najors and about 57%wer among health majargiowever there was no
difference in callback rates for health majors by sector in cases when an external credential
such as an occupational license wasrequifeh e aut hor s sur mi se that
profit postsecondary credentials as a negative signal of applicant quality, particularly when
objective measures of quality such as,a |ice
p. 780). Further, the observed differences in callback rates werelated with measures of
school quality, such as completion rates and institution expenditures, suggestihgsbat
guality measures drivihe observed differences mdhan the institution type itself
Whether employers were reacting to the perceguelity of the institution pese or to the
characteristics of students that often attenepfofit institutionsis unclear It has been
shown that students who attendedpoofit colleges are more disadvantaged than students at
public colleges on chacteristics that could also be correlated with product{@gming,

Goldin, & Katz, 2013)
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The other study examined callback rates across six occupational categares
comparisons were made between students who had attendegbdgfiocolleges anghublic
community colleges and 2) fqrofit colleges with students who had not attended college to
assess whether some students attendedmdéit college who otherwise would not have
enrolled(Darolia et al., 2015) This study found that there was rosignificant difference
between fomprofit and public colleges in callback rates, though the estirsatggestea
negative relationshipFurther, little evidencexistedof a positive effect of attending a for
profit college over no collegeDaroliaet al. (2015)notes that their estimated effects do not
account for any effedtomv ar i ati on i n t he -ptpceméniseryicesof a col
Summary

This chapter has defined and describedd® degree The CCB, now allowed in
over 20 sates,is an option tancrease access to baccalaureate education in applied fields to
meet specific workforce need¥he CCB enables state® improve access to baccalaureate
education, especially for nontraditional students who are often workitig addhave
difficulty attending a college that is not geographically accessihmther key goal of the
CCBis to provide the knowledge and skills needed to meet the increasing demand for
baccalaureateducated workers in technical fields

Critics have argued that ti@&CBw i | | be inferior to a bache
a fouryear college or university, but this has yet to be tested empiridadgerimental
studies of institution type comparing fprofit and public institutions have dad evidence
that institution type sends a differential signal of quality such that an applicant with a for
profit credential is less attractive to prospective employers than an identical applicant with a

credential from a public institutionSuch a findng opens the possibility thatGCB
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credential would be viewed negatively compared to the same credential from a TBA
institution.

Prior studies regarding measures of quality at both &nd fouryear institutions and
their effects on employmenutcones have identifiedharacteristics associated with
earnings In both twa and fouryear colleges, characteristics related to the amount and
allocation of resources, curricular functions and priorities, and the makeup of the student
bodyareshown to rela to employment outcomes even after controlling for selection bias
Based on findings from analyses of institution quality effects in other postsecondary
contexts, it is not unreasonable to question wheli@B programs differ from TBA
programs in way that could negatively impact employment outcantéswever, concerns
that theCCB would lead to limited or lowelevel outcomes have not been explobgdthe
scant research conducted so far

Regardinghe quality of CCB programs, it is important to note that they have
undergone a rigorous vetting processior to implementation, community colleges wishing
to confer bachelorés degrees must have demon
has the capacity to @vide the required level of programming, c) that local employers are
interested in hiring future graduates, and d) that potential students are interested in enrolling
in aCCB program One of the hallmarks of community colleges is their ability tqpadad
respond to the needs of the communiBommunity colleges often have weltablished
relationships with the members of the local workforlrefact, manyCCB programs have
been developed as a result of employer requests, whgdestshat enployers would not

perceiveCCB degrees to be of inadequate quali@ne way to assess whetl&CB degrees
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arecomparabldéo TBA degrees is to compare employment outcomes for graduates of the two
institution types

Given the importance of ingition quality measures as shown in prior resleavith
other institution typeand the lack of evidence regardi@§ B quality, empirical evaluation
is warranted This study provides a direct comparison of employment outcom&Br
graduates witltheir counterparts who graduated from fgear colleges with the same
major. The findings of this analysis will have implications for higher education policy
Evidence regarding the perceived value GGB in the labor market can inform decisions
about whether to implement néCB programs or expand existi@CB offerings
Furthermore, this study is the first to employ a qiexgierimental methodology to address

the selection bias inherent in analyses that involve college choice as applie@CB.
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CHAPTER 3: DATA AND METHODS

Introduction

The purpose of this study is to examine employment outcomes of students who
earned an applied baccalaureate degree that was conferred by a community college (hereafter
referred to a€CB institutions) todeterminewhether they fare as well in the laboarket as
their counterparts who graduated from a traditiorgkdr college (hereafter referred to as
TBA institutions) Instrumental variables were used to address the endogeneity of selection
into institution type | obtained dta from Washington Stto compare postbaccalaureate
employment experiences for ab@®61Fst udent s who graduated with
selected fields between 2009 and 20Ithis chapter, | describe the data source, analysis
sample, and variable definitionsthen discuss the instrumental variables estimation
strategy, the associated assumptions, and issues of validity.
Data

The Washington State Education Research and Data Center maintains a state
longitudinal data system that follows students from preschoaligih secondary and
postsecondary education and into the workfofBleese longitudinal data combine
information on public high school completions from the Office of Superintendent of Public
Instructian, postsecondary enrollmesgmpletions data from thgtate Board for Community
and Technical Collegethe Public Centralized Higher Education Enrollment System, and

guarterl y wag emmploymeminduranmatabésat e 6 s

2 Counts have been rounded to the nearest 10.
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Analysis Sample From the postsecondarytdasystem, the Washington State
Education Research and Data Cegteated a studetevel file containing data on college
enroll ment and completions for approxi mately
degree from Washington State publi@®d 4year institutions between 2007 and 20T5he
Washington State Education Research and Data Center then matched the college enroliment
and completions data file with tlmeher data sourcede obtain available information for each
baccalaureate recipient orghischool completion and employment data

The first Washingtoi©CB degrees were awarded in 200Bhe most recent wage
data available are through 2015, so individuals who graduated after 2014 are excluded to
allow for observation of outcomes one ya#ier degree completiorAmong the analysis
sample, abou80 TBA graduates (just under 5%nd fewer than te6@CB graduates (less
than2%9 earned more than one bachélswhidswncase gr e e
| retained the first compliein for analysis purposed he final analysis sample includes
graduates in Business Administration and Nursing from institution®tfeaied faceto-face
programming at both community colleges and minimally or moderately seléqivilic
four-year colleges during the study periddther majors were offered at both institution
types during the study period (e.gospitality Administration, Interior Design); however,
there are not yet enough graduates to support analysis of thesdelds at this time

Table 1 presents the community colleges in Washington that were authorized to

conferCCBduring the study period (2009712014), t&h

3 Programs that were delivered exclusively online were excluded. TheeBs8dministration and Hospitality
Administration programs through Washington State University were only available through online
programming and served students in all WSU branch campuses.

4To maximize comparability across institution types, graduates from the most selective public institution
(University of Washingtoii Seattle Campus) were excluded.
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CCBdegrees, and the majors in which @€B degreesvere available To be included in

the analysis sample, the majors offered @Ca institution must have had one or more
comparison TBA institutions that were minimally or moderately selective, did not offer the
program solely online, and had enowghduates to support statistical multivariate analysis.
Tablel

Washington Applied Baccalaureate Degree Progra@B Institution, and Year of First
Graduating Cohort (20022014)

Bachel or 6s D CCBIlnstitution First Graduating Cohor

Business Administration Peninsula College 2009
Columbia Basin College 2011

Nursing Olympic College 2009

The sample was further restricted to excludeaftdtate students and students who
attended private institution®ne of the primary aims of t@CB degree is to make
baccalaureate education more accessible to students who need convenience and affordability,
especially nontraditional students and those who are place b8&wndents who attend cut
of-state instittions and students who enroll in private institutions are generally less
constrainedy affordability and location whetteciding where to attend collegébout 490
cases were excluded because there was no available data regarding-twdiegedocatio.
The finalanalysis sample includes 6,64 udent s who ear nebdsiness bache
administration or nursing frompublic two or four-year institution between 2009 and 2014
Descriptive statistics for the analysis sample are presenfeble 2 Results are
shown overall and for TBA andCB graduates Relative to TBA graduate§CB graduates
are ol der with aver aegee @ypketion df 36tcompared wR28fdra c h e |

TBA graduates CCB graduatefiaveapproximately one more year of employment prior to



36

enrolling, averaging about 33 quarters compared to TBA graduates who have about 28 pre
enrollment quarters of employmerGraduates from the two institution types aliider in
terms of reported race aethnicity. Examining the pre&ollege county locationshows that
CCBgraduatesend to be from counties witbwer median household income, more poverty,
more unemployment, arttatare less densely populated.
Variables

Outcome variables. Postbaccalaureate employment outcome measures were
obtained from Washington unemployment insurasheta, which are reported by employers
to the state each quarteFhe primary use fonnemployment isurancedata is in the
administration of unemployment benefits, but these data are also a valuable source in studies
of employment outcomesUnemployment insurandata provide an objective and accurate
source of wage informatiaffreldbaum & Harmon, 201%ing & Schexnayder, 1999;
Radwin & Horn, 2014; Rassen, Booth, Falk, & Wyner, 2018jernatively, wage data
collected through surveys may be inaccurate or missing due to recall, social desirability bias,
or nondisclosure due to privacy concefidseuter, Presser, & Tourangeau, 2008)
Researchers interested in postlege employment outcomaxreasinglymatch
unemployment insuranaata to cohorts of former college students to study the relationship
between postsecondary education and employ(emnrews et al., 2012; Gelblum, 2014;
Hoekstra, 2009; Kalleberg & Dunn, 2014; Neild & Boccanfuso, 2010; and Schneider, 2014
are a few examples)

Thoughthe presence of information in theemployment insurancata confirms
employment, the converse is not ttese Individuals who are not employed, either due to

unemployment or because they are not seeking employment, will not have a record in the
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unemployment insurandées. However, an individual could be employed and not be
represented in thenemployment insuranaata due to the type of employer, the location of
the employer, or because of missing or erroneous data in the elements used for file linking
(e.g personally identifying information)First, theunemployment insurandies for a

given state generally only include information on individuals employed in that state;
therefore, individuals who work for employers in another state are not represéhtaegh
there are some data sharing agreements between states, these data aagshavailable to
researchersSecondunemployment insuranaata are available for a large but incomplete
portion of employed individuals because certain categories of emplagkrdingself
employed workers, farmers, and individuals employed by adkdgency are not required to
report tothe unemployment insurance databalsethe Washingtomnemployment insurance
files, about 97%f nonfarm employees are cover@gducation Research and Data Center,
2012). Finally, it is also possible that inddials are not included imemployment
insurancdiles because the match key information is unavailable @ug to missing Social

Security number or name change)



Table2

Descriptive Statistics for Analysis Samg Treatment Status

Mean t-test
Full sample TBA CCB
Student Characteristics
Age at bachel or ds 28.6 28.2 36.0 -15.7  x**
Number.of quarters employed before 28.4 28.2 331 8.0
enrolling rxk
High School GPA 3.4 3.4 3.2 2.7
Percent Female 62.0 62.0 66.0 -14
Percent American Indian 3.0 3.0 3.0 0.1
Percent Asian 14.0 15.0 6.0 3.9 R
Percent Black 4.0 4.0 3.0 1.5
Percent White 68.0 68.0 72.0 -1.4
Percent Hispanic 6.0 6.0 11.0 -3.5
Characteristics of preollege county
2014 Median household income $ 57,760 $ 57,930 $ 54,050 10.0  *=*=
2014 Population Density 299.3 303.5 207.4 1.4
2014 Percent in poverty, all ages 12.4 12.4 12.1 4.6 Fr*
Unemployment averaged over 262915 7.7 7.6 8.1 5.6  **
N 6,610 6,330 280

Note.* p<0.05, ** p<0.01, *** p<0.001.
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Therefore, the employment status carcbefirmed if an individual has a record in
theunemployment insuranakata, but the set of individuals who are not in the
unemployment insuranaata include those who are unemployed, out of the labor force (not
working and not looking for work), wonkg for an employer that is not required to report to
the stataunemployment insuranaata, and those who work in another statbere is no
way to definitively identify the status of those not in tilemployment insuranakata
However, information from bier studies that have usedemployment insuranakata to
examine the relationship between postsecondary education and employment outcomes can
inform the assessment of data coverdgstimates of unemployment insurance coverage
ratesamong the general populatibnthat is, the extent to which individuals who are
employed are represented in unemployment insurancé faesgenerally upwards of 90%
(Connecticut Board of Regents, 2014; Feldbaum & Harmon, 2013; Schrifldéh) This
suggests that the portioof employment that is not observable in unemployment insurance
data is relatively small

Thoughthe match rates described above indicated that coverage idauadg at
former college studentsrovides a different perspectiv€overage rates among college
studentgould be affected by migratiaas graduates move to other stages after college and
may differ by institution type, student type, and m#&eunha & Miller, 2014; Groer2004
Ishtanj 2011) For instance, students whattended private universities were more likely to
move away than graduates of public universities (Gr2@d4). Examiningnational data,

Ishtani (2011) found that graduates of highly selective institutions were more likely to move
to another state antat graduates of institutions located in large cities were less likely to

move away Furthermore, a survey of former students from Washington community and
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technical colleges found that, among those who did not appearunehgployment
insurance datapaut 30%reported that they were employgithe Washington State Board
for Community and Technical Colleges, 2014).

Employment statusEmployment status was measured in the four quarters after
graduation Employment stiaus was set to equal 1 if wages were reported in any of quarters
1-4. As described above, the presence of unemployment insurance data indicates
employment, but lack of unemployment insurance data does not indicate unemployment
The resulting value is nattrue employment rate but rather a measure of employment in
covered occupationsTo allow for estimation of participation in covered occupations,
empl oyment status was assigned one of two
ANot emplowerdedyemplcoyer o since there is
group.

According to the aboveefinition, | calculated that abo@8% of the6,610
individuals n the analysis cohort matched witle Washingtomnemployment insurance
data,indicating that they were employed (by a Washington employer in covered
employment) at some time in the first year after degree compldtiben reviewed the
reportedunemployment insuranceeatch rates in other studies of postlege employment
outcome among formestudents to assess whether the Washington sample match rate is
consistent with that found in other statégout 60%of 2009/10 graduates of Ohio State
Universityi Main Campus were found in the state unemployment insurance database after
graduation(The Central Ohio Compact, 2014hmong graduates of Connecticut $tat
Universities, about 75%ere employed in Connecticut in the first and third quarters after

graduation About50% of Charter Oak State College were employed in Comnegt
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however, Charter Oak State Collagean entirely online programso its graduates may be
residents of other staté€Sonnecticut Board of Regents, 2014)
In addition to the statkevel comparisons, | reviewed the 2008/12 Baccalaureate and

Beyond Lagitudinal Study (B&B:08/12)which is a nationally representative study of

coll ege graduates who compl et edandJute80c hel or 6s

2008 (National Center for Educati@tatistics2012) Appendix B presents the tables that
generated the estimates using B&B datgproximately one year after college graduation:
1 about 7%of the sanple was out of the labor foreethat is, not working and
not looking for work,
1 about 9%of the sample was unemployed, and
1 about 20%of the samplavas sefemployed, in the military, or employed by a
local, state, or federal government agency.
The estimatementioned above suggest that about 3% e B&B:08 cohort would
fall into a scenario that would not be capturedibgmployment insuranaata If the
B&B:08 cohort was matched tmemployment insurance files, approximately 656uld
likely have records in thenemployment insuranddges. Among the 80%of the B&B:08
cohort that was employed one year after graduation whose employer lilgé/isovered by
theunemployment insuranaata, the rate varied by field of studyor instance, about 87%
of graduates who majored in business or
cover edo e.npoughtilese contpgripoes providaly a rough approximation, the
results from the other states and the B&B:08 cohort indicate thah#mployment
insurancanatch rate among the Washington analysis sample is compafailke 3 shows

theWashington unemployment insurance match ratdgehd/of study

h e
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Table3

Match Rates to Unemployment Insurance Data in Year After Graduation, Overall and by
Field

Field of study Match rate in year after graduation
Overall 88.0
Business Administration 86.0
Nursing 91.0

WagesWages were measured in the four quarters after gradudtfm\Washington
unemployment insurance data include both total wages earned and total hours worked per
guarter from which the hourly wage rate can be derfizeldication Research and t@a
Center 2012) Employers report actual hours workeaich quarterounded to the next whole
number. Employers are instructed to report 40 hours per week fainellsalariecand
commissione@mployees whose hours are not ket(Washington State Employment
Security Department, n.d.)

Prior to calculating the hourly wage rate, | adjusted quarterly wages to account for
regional variation in economic conditions and the cost of livilige method | used is like
that developedy Taylor and Fowler (2006) which estimates a comparable wage index for all
school districts from 1997 through 200Bhe purpose of the comparable wage index is to
account for regional variation in wages with differential eufdiving values They firg
estimate the wages that a nationally representative person would earn in each labor market
area and then divide that by the employm&aighted average of local area prediciajes
(Taylor & Fowler, 2006)

The CWI helps confirm that college graduates command different wages in

different parts of the countryThe CWI is constructed as the local wage level

divided by the national average in 199ehe CWI for 1999 ranges from 0.70
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to 1.24, indicating that th@age level for college graduates is 24 percent
above the national average in New York Ci
labor market) and nearly 30 percent below the national average in several
rural areas (Taylor & Fowler, 2006p. 14)
Following the coceptual approach used by Taylor and Francis (2006), | developed an index
that is based on data specific to counties in Washington and that correspond to the years of
interest in my studyUsing countylevel measures of per capita income (UC®partmenof
Commece, Bureau of Economic Analysig0092015), | calculated the inverse ratio of per
capita income for each county relative to the average per capita income for the state for years
2009 2015 For example, in 2015, the ratio for King County,onédfe st at eds we al
counties and the one that includes Seattle, was @fi@refore, wages paid by an employer
in King County in 2015 were decreased by 28% to account for the fact that wages are higher
relative to the state averag€onversely, theatio for Pend Oreille County, located in the far
northeast corner of the state, was 1.48, so wages paid to graduates employed in Pend Oreille
in 2015 were increased by 48% for comparison purpobBes adjustment was made for
each quarter of postbaccalaate employmentFigure 2 presents the 2014 per capita income
by county to illustrate the regional variatiohhe ratios for years 2002015 are presented in

AppendixC. AppendixD presents additional detail regarding coul@yel characteristics.
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To calculate an hourly wage rate, the regity-adjusted wages were addactoss all
employment reported for each quarterd then divided by the total number of hours worked
in that quarter Next, | calculated the median hourly rate as the median of the hourly rates
across the four pograduation quartersiVages were not calculated unlesshbwtges and
hours were repoetd; otherwise they were set to missing
Wages were adjusted for inflation to 2015 values using the Consumer Price Index
usingt he fAWest Urban regi on 0The@mnsamer Pritetindexis/ www . |
commonly used to index wages from differénte points sahatthey reflect the actual value
as of a specific point in tim@bowd, Haltiwanger, & Lane, 200€ducation Research and
Data Center2012) AppendixE presents the index values for the West Urban region for

years 2000 through 2015



45

Treatment variable. The purpose of this study wasassess whether
postbaccalaureate employment outcomes for students who graduatedd@Birestitution
arecompaableto the outcomes of students who graduated from a TBA institulibe
treatment variable, therefore, is an indicat
CCBinstitution Those who earned a bachel orbés degree
constitute the comparison graup listing of colleges that have been authorized to confer
baccalaureate degrees is available through the Washington State Board for Community and
Technical College§'Applied Baccalaureate Degrees," 201The treatmentridicator was
set to equal 1 for sample members who graduated from one $fateeBoard for
Community and Technical Collegasstitutions between 2009 and 201Bable 4 presents
the institutions that awarded baccalaureate degrees between 20@ 4ndtidbth TBA and
CCBinstitutionsand the number of graduates in each institution type famtb@rogram
areas in this studyB{isiness Administration and Nursigrhe analysis sample includes
about280CCB graduates (the treatment conditioand abou6,330TBA graduates (the
comparison group.)

In this study, the treatment is the type of institutionthac onf er s t he bache
- a TBA or aCCBinstitution Differences betweepublic twoyear and publidour-year
institutionscould be relevant in the comparison of employment outcomes between TBA and
CCBgraduates There are two main components of institutions that can vary a&2@Bs
and TBA institutons and t hese differences could be r el
outcomes First, the student populations served by community colleges and pubhyefaur
institutions differ on several dimensions including demographic characteristics, academic

preparation and achievement, noncognitive factors such as motivaticanhatluence a
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studentdos | evel of success in education, and
students may be interested in the fAcoll ege e
while CCB students may prioritize earning the credentaldareer purposes as quickly and

efficiently as possible).

Table4

Number of Graduates by Institution, 20Q914

Number of
Institution type Institution name graduates
TBA institutions
Central Washington University 1,270
Eastern Washington University 600
University of WashingtorBothell Campus 2,090
University of WashingtoiTacoma Campus 550
Washington State University 1,400
Western Washington University 420
TBA total 6,330
CCBinstitutions
Columbia BasirCollege 110
Olympic College 100
Peninsula College 70
CCBtotal 280
Total 6,610

Note.Counts are rounded to the nearest ten.

Second, differences in characteristics of the institutions themselves are important to
consider TBA institutionsgenerally have larger enrollments and larger tuitiorfsis can be
an advantage for TBA institutions because there is more revenue to dedicate to instructional
expenditures and academic services for studeétsvever, the smaller enrollments probably
translate to smaller class sizes, which could, in turn, provide more individualized attention
for CCB students Faculty qualifications may affect the quality of instruction across the

institution types such that it is more rigorous at a TBA institution it is more likely that a
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student will receive instruction from a graduate assistant rather than a faculty member at a

TBA institution.

This set of characteristics across studantéinstitutionsc onst i t ut es t he #ft
and providesthe educat@ri experi ences t hat | e.alerefo®, ear ni
the treat ment i s 0bunrkreatdtbatdarebe elevardin driiirgr e ar e

outcomes So,though outcomes are compared by institution type, it iswtbin thescope
of this studyto clearlyascertairhow, where, or why the treatment achieves the observed
effect

Table 5 presents institution characteristics for the TBAG@®® institutions in the
analysis sample with a focus on the student body and i@tittesources that have been
shownasrelated to employment outcomeat first glance, there are some striking
differences Students who attende&ICB institutions tend to be more nontraditional than the
TBA student populationFor example, there & higher percentage of firgeneration
students among the group that atte@@B institutions The percentages of students aged 25
and above and those who are financially independemhach greater fo€CB than for
TBA institutions

Conversdy, students whattendedl'BA institutionshave some advantages over those
who attendedCB students For instance, TBA institution studerttave higher average

family incomes than do the students who enroC@®B institutions There are more Re

Grant recipients among students who attended TBA institutions, likely because of the lower

tuition and fees AECB institutions Metrics related to institution characteristics show that

5 The results for CCBA institutions are based on the entire institution and do not nigcassarately reflect
the subset of CCBA students, however, the data needed to subset to CCBA $tudlease institution
characteristics aneot available.
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theaverage enroliment size for TBA institutions is more ttvene that of theCCB

institutions Tuition and feesndinstructional expenditures are higher at TBA institutions
Faculty are paid more and are much more likely to betifukt at TBA institutions

Selectivity metrics for the TBA institutions show that for the schools in the analysis sample,
the admissions rate is relatively higBelectivity metrics are not reported fo€CB

institutions because they are generally open admissiowever we ca see that the four

year institutions in the comparison samplerasevery selective, with an average admission
rate of 80%

Field of Study.The sixdigit NCES Classification of Instructional Programs (CIP)
codeidentfe d t he field of study associated with t
EducationStatistics2010). Table 6 presents the fields of study in which, as of 2014,
students could earn a baccalaureate degree in Washington State at either a TE&/or a
institution. Results show the number of graduates overall and by institution type. Business

administration is the major with the largest number of students, followed by nursing
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Table5
Characteristics of Analysis Sampiestitutions, by Institution Type
Variable label TBA Institution: CCB
Institutions
Student characteristics (Percentage of undergraduate esmglkiag students)
Female 54.2 55.7
Aged 25 and above 25.1 55.8
First-generation students 32.2 49.1
White 53.2 62.6
Black 3.4 5.4
Hispanic 6.1 10.7
Asian 8.8 7.3
American Indian/Alaska Native 0.9 1.6
Native Hawaiian/Pacific Islander 0.4 0.2
Two Or More Races 1.5 2.4
Non-Resident Aliens 1.7 29
Race is unknown 8.2 6.9
Pell Grant recipients 23.7 135
Financially independent 28.9 68.1
Financially independent, family income betweer3$0000 23.1 77.8
Average family income of dependent students in real 2015 dollal $82,120 $36,035
Average family income of independent students in real 2(@1l&rs $26,340 $21,738

Institution characteristics
Number of undergraduate certificate/degseeking students

) 9,940 2,670
enrolled in fall
In-state tuition and fees $7,030 $3,055
Instructional expenditures per fulme equivalent student $7,920 $5,090
Average monthly faculty salary $7,620 $5,850
Percentage of faculty that is fdlme 69.4 30.4
Admission rate 79.8
Midpoint of the ACT cumulative score 22.0
Average SAT equivalent score of students admitted 1029.0

Note: TBA institutions include Central Washington University, Eastern Washington University, University of
WashingtorBothell Campus, University of Washingtdmcoma Campus, Washington State University, and
Western Washington Universit€CB institutions irtlude Columbia Basin College, Olympic College, and
Peninsula College.

Source:College Scorecard Data (U.S. Department of Education, 2017).
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Table6

Number of Graduates by Field of Study and Institution Type,i 2009

Field of Study CCBgraduates TBA graduates  Total graduates
Business Administratior 180 3,780 3,960
Nursing 100 2,550 2,640
Total 280 6,330 6,610

Note.Counts are rounded to the nearest ten.

Table 7 presents the CIP codes, titles, and definifmmthe three majors analyzed in
this study To assess the comparability of degree programs across institutions, | reviewed the
websites for each degree program with a focus on stated learning outcomes, accreditation,
admission requirements to the degpeegram, credit requirements, and graduation
requirements There is variation across institutions in the wag requirements are
describpedh owever, all require either a transfer
from an accredited institutioor application into the degree program after completing some
undergraduate work at the institutioAll programs require a minimum GPA for admission
into the degree program and have minimum GPA requirements for major courses
Table7

Classification of Instructional Program (CIP) Definitions

CIP Title Definition

Code

52.0201 Business Administration A program that generally preparieslividuals to plan, organize,
and Management, direct, and control the functions and processes of a firm or
General organization. Includes instruction in management theory, huma

resources management and behavior, accounting and other
gquantitative methods, purchasing and logsstorganization and
production, marketing, and business decisitaking.
51.1601 Nursing/Registered Nurse A program that generally prepareslividuals in the knowledge,

(RN, ASN, BSN, techniques and procedures for promoting health, providing care

MSN). sick, disabled, informed, or other individuals or groups. Include:
instruction in the administration of medication and treatments,
assisting a physician dugrtreatments and examinations, Referri
patients to physicians and other health care specialists, and
planning education for health maintenance.

Source:(National Center for EducatidBtatistics2010)

\
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Individual degree programs can also vary in teofrthe quality of instruction within
and across institution type$Vithin TBA institutions, selectivity measures such as college
admissions test scores and admissions rates can help to establish biitydzeaveen
institutions However,even within tle subset of minimally selective public feyear
colleges, the quality of the educational experience at one institution could be different from
that at another institution in the same prograknd at this time, there is little information
available with viich to judge the comparability of programming within a field of study
across TBA an€CBiinstitution types, since theCB institutions do not report the
selectivity metrics One measure that can be used to assess comparability across institutions
is the accrediting bodyAll of the institutions in the analysis sample are accredited by the
Northwest Commission on Colleges and Universities
Accreditation of an institution of higher education by the Northwest Commission on
Colleges and Universitieindicates that it meets or exceeds criteria for the assessment
of institutional quality evaluated through a peer review procAssaccredited
college or university is one which has available the necessary resources to achieve its
stated purposes througppropriate educational programs, is substantially doing so,
and gives reasonable evidence that it will continue to do so in the foreseeable
futureé Accreditation by the Northwest Co
not partial but applies to thestitution as a wholeAs such, it is not a guarantee of
every course or program offered, or the competence of individual gradéatteer,
it provides reasonable assurance about the quality of opportunities available to
students who attend the institin. ("Columbia Basin College Accreditation," n.d.,

para 2-3)
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In addition to the regional accreditation by the Northwest Commission on Colleges
and Universities, there are specialized accreditations for business and.nlirg@npBA
institutionsthatoffer degrees in Business Administratiame also accredited by the
Association to Advance Collegiate Schools of Businé®e\CSB accreditation is the
benchmark of quality worldwide and most widebught after by business schablkess
than 5% worldwWdelra ve earned t he achievemento (" Milga
Accreditation,” n.d., parab). The fact that the TBA business programs have the additional
accreditatiorthatthe CCB business programs do rfrvesuggests that there are likely
differencedn the quality of instruction by institution type

Among the nursing programs, however, both@@B and TBA institutions are
accredited by th€ommission on Collegiate Nursing Educatinraddition to the regional
institution accreditationsuggeshg that both th&€€CB and TBA nursing programs are
meeting the same standard requirements for nursing instruction.

Officially recognized by the U.S. Secretary of Education as a national accreditation

agency, the Commission on Collegiate Nursing Edapétis an autonomous

accrediting agency, contributing to the improvement of the public's h&akh.

Commission on Collegiate Nursing Educatemsures the quality and integrity of

baccalaureate, graduate, and residency programs in n(lidmgrican Assoation

of Colleges of Nursing," n.d., para. 1).

CovariatesIndividuallevel characteristics were obtained from the Washington
Education Data Resource Cent&ecause the data were compiled from different
administrative sytems (the State Board for Community and Technical Colleges, the Public

Centralized Higher Education Enrollment System, and the Office of Superintendent of Public
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Instruction), a limited set of variables was available for @B and TBA graduates
These included age, sex, race and ethnikigh school grade point averagad prior
employment informationThe individuatlevel data were supplemented with coulayel
data including population density, median household income, percent ohtesidpoverty,
and the average rate of unemployment.
Estimation with Instrumental Variables

The primary question of this study is whetl&B and TBA graduates experience
similar postbaccalaureate employmeuntcomes The relationship between institon type

and postbaccalaureate employment outcomes can be expressed as shown in equation 1:

OaNaé WEODDEATQ T 6660 | © ‘ (1)

whereEmployment_outconrepresents the dependent variable of interest (enmaot
status owagesone year after graduation) for individualCCBis the treatment status
indicator for individual, andX captures observable individual characteristics that are related
to the treatment aneémployment outcomes (e.gjeld of study)
|l deally, to answer this question, individ
randomly assigned to attend eithe€@B or TBA, and then employment outcomes would be
compared after degree completidRandom assignment would alldor estimation of the
causal effect of institution type on postbaccalaureate outcomes since, due to the
randomization, the two groups would have an equal chance of selection into the treatment
group and would be equivalent with the exception of thenresat assignmentin this study,

however, individuals have not been randpadsigned to institution typednsteadthey
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chose where to apply to college amdat field to study Therefore, the treatment is likely
related to unobservable factpwghich volates the assumption that each independent variable
is uncorrelated with the error term>E$=0), otherwise known as endogendMyooldridge,
2013) Endogeneity is often due to omitted variables, which occurs when unmeasured
factorsthatdrive treatmet and affect the outcome are nohtrolled for in the model,
leading tobiasedestimates of the treatment effe@ndogeneity can also be the result of
measurement error, simultaneity a reciprocal relationship between the treatment and the
outcome Ordinary Least Squares (OLS) regression requires the assumption that there is no
correlation between any of the predictor variables and the error term; othéheisgodel
estimates will be biased

The treatment variable, institution typg@@B or TBA), is endogenous because
individuals make decisions about where to attend college, and it is likely that there are factors
that affect the choice of college tteatalsorelated to employment outcomesor instance,
it could be that theypes of students who choose to atte@iCB institution are more similar
to the community college slent population than to the foyearb a ¢ h e | o0 rséekingd e gr e e
population This difference could be associated with other attributes such as baukgrou
characteristics (e.gSES) or academic characteristics (eafility) that could also be
responsible for differential employment outcom@® really understand whether it is the
type of institution that confaealsethatalshaffeccsac hel o
employment outcomes, the two groups being compared must be similar in all respects except
for the treatment conditionlf the two groups being compared are not similar at the baseline

(e.g pretreatment), then any pexisting dfferences between the groups could confound
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the relationship between the treatment and outcome and bias estimates of the treatment
effect

Estimation with instrumental variables. The instrumentalariables (IV) approach
provides an alternative method to address endogeneity when random assignment is not
feasible The IV approach is used to remove the correlation between the treatment and any
unmeasured factors that might relate to the outcomeasdyualso be related to selection into
treatmen An instrument is a variable (or set of variables) that is related to the treatment
variable such that it can be used to predict the actual treatment cof@iignist & Pischke,
2009; Card, 1993; Dunning022; Wooldridge, 2013)The instrument helps to simulate
random assignment because it is usually something external to or outside the control of the
individuals being studied (Dunning, 201Xowever, for the instrument to address the
problem of the endgenous treatment variable, the instrument must be unrelated to the error
term of the outcome equation (Angrist & Pischke, 2009; Card, 2001; Dunning, 2012;
Wooldridge, 2013) In fact, an instrumental variable can be thought of as simulating random
assignmat because it essentially serves the purpose of assigning cases to treatment in a way
that is ignorably random, or as good as random conditional on covariates, precisely because it
influences treatment condition without having any effect on the outcomer btan through
the treatment) or being relatedth® error term in the outcome model

In this study, the treatment variable is the institution typ@g or TBA). The
instrumental variables chosen to predict treatment include measures of proximity to the
nearesCCB and TBA institutions Equations 2 and 3 illustrate how the ingtental

variables approach works by estimating a-stage least squares (2SLS) rabdn the first
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stage, | predict the endogenous treatment variable with the distance instruments using the

general equation:

000660 +w| +1 (2)

where0 0 0 @ treatment status indicator for individuand theZ; includes the distance to
the nearesSECB and TBA institutions from individuab s -cpllege location¢ represents
individuatlevel covariates (such as age, race/ethnicity, sex, employment experiende), and
captures unmeasured factors for indizati.

In the second stage, the predicted value for the treatment status (institution type)
estimated in the first stage (Equation2)ysed in place of the actual institution type as

shown in equation (3):

OaNUE GEODHENDEED T & - 3)

where # # "is the predicted treatment status from the first stage; ataptures unmeasured
factors for individual.

Distance measures as instruments for college choic€o address the endogeneity
of the treatment variable, an instrument that is predictive of which type of institution an
individual will choose is required, but this instrument must be otherwise unredated
employment outcomeslhe endogenous treatment variable is instrumented by measures

related to the proximity of the nearest public t+wad fouryear institutions that award a

bachel orés degree i n a maj-anmdfou-yea institutensav ai | ab
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Table 8 presents a description of the-po#lege locations and sources of data for the
distance measuresJp to three preollege locations were available for the analysis sample:
the high school attended, the county of emplaytnand the county of residence at the time
of the college applicationl calculated the distance from each availablequiéege location
to all publictweand foury ear i nstitutions that awarded
the majors availakl at both public twoand fouryear institutions Geographic coordinates
for high schools were obtained from the Common Core of Datafilasonal Center for
EducationStatistics 2003/04- 2009/10) Geographic coordinates for each college were
obtainal from the Integrated Postsecondary Education Data Syster(ifil@sDepartment
of Education, National Center for EducatiBtatistics2009) For the precollege county of
employment and preollege residence, | used coordinates that reflect the gaputznter

The concept of the center of population as used by the CeSsus Bureau is that of

a balance pointThe center of population is the point at which an imaginary,

weightless, rigid, and flat (no elevation effects) surface representatibe cbunty

would balance if weights of identical size were placed on it so that each weight

represented the location of one pers@.S. Census Bureau, 201f. 2)

Most sample cases had more than onecphege location measure available. To deteemin
the best preollege location to be used for the instrumehtisen ranked the sourcas
follows:

1. If the measure for thieigh school attendedas available, then was selected as

the primary precollege location since it is arguably the least eedogs to
college choice Families do make decisions about where to live based on the

quality of nearby K12 schools, but it is unlikely that those decisions are also

b a
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influenced by the proximity of public collegek is possible that students

attended digh school ther than their assigned schaotwever, it is unlikely

that this scenario would be very problematic for the distance calculations,
assuming that any high school attended would be in generally close proximity to
oneds as s.iGpordnates forchiglosehools were obtained from the 2003
Common Core of Data fileThe high school attended savailable for about

32%of the sample.

If the high school attended was unavailable, then thegtege employment
location was useds the best preollege location when it was availabl€he pre
college employment location is defined as the county of employment one or more
years prior to th college enrollment start dade reported on thenemployment
insurancalata file It is certainly possibl¢hat a potential student would seek
employment in an area because they have plans to enroll in a nearby college, but
it is unlikely that an individual would move a year or more before enrolling if
their real intentions were to move to that area to wodkedtend school after a

year or more The county of employent is used for about 3786 the sample.

. Absent high school and poollege employment locations, the county of
residence at the time of college application was used for the primary distance
measue. As with the employment measure described in (2) above, coordinates
for Washington county population centers were used to calculate distances to
CCBand TBA institutions ("U.S Census," 2010.) The college application

measuravas usedor about30% of the sample
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Table8

Description of Distance Measures Used to Assign@®wlege Location

Location Source of Coordinates Number of  Percent of
cases cases
WashingtonCCB Institution coordinates from 2009 6,610 100.0
institutions IPEDS Institution Characteristics
Header file
Precollege high High School coordinates from 2,230 32.4
school 2003/ 04712009/ 10
Data files
Precollege Washington countpopulation center 2,560 37.2
employment coordinates from the U.S. Census
county Bureau associated with employer i

reported in WAunemployment
insurancevage data.

County of residence ~ Washington county population centel 2,090 30.4
at time of college coordinates from the).S. Census
application Bureau associated with county

reported on PSE application

Descriptive statistics are presented for the analysis sdwyphe best preollege
locationused for the instrumeniis Table9. Compared to students whose bestqolege
location was based on county of employment a year or bedoge enrolling, the cases for
whom high school information is available are in general younger and by definition have less
pre-college employment histpr There was less poverty in pecellege counties for students
with high school informationResults are also shown for the set of cases for whom no pre
college location information was availabl€hese cases have been excluded from the
analysis, but th descriptive statistics indicate thétoughthere are some differences in race

and ethnicity, lte exclusion of these cases does not appeairtaluce serious bias
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Table9

Descriptive Statistics for Analysis Sample, by-8uéege location

Precollege Precollege Precollege
Variable label Full sample location: high location: Iocation: cpllege No location info
(n=6,610) school employer application (n =490)
(n=2,230) (n =2,560) (n =2,090)
Student Characteristics
Age at bachel o
completion 28.3 22.7 31.5 31.2 25.3
Number of quarters employed
before enrolling 19.8 14.0 23.2 22.0 10.3
High School GPA 3.4 3.4 3.4 3.4 3.3
Percent Female 63.2 56.9 67.4 64.7 62.8
Percent American Indian 2.9 2.9 2.8 2.8 3.3
Percent Asian 14.9 14.9 12.6 15.7 23.4
Percent Black 4.0 1.9 5.0 5.4 1.9
Percent White 66.0 73.5 67.7 64.9 26.5
Percent Hispanic 6.1 6.3 6.2 6.7 2.3
Characteristics of preollege county
2014 Median household income  $63,680 $64,785 $64,436 $61,957
2014 Percent in poverty, all age 13.2 12.8 13.3 13.8
Unemployment averaged over 8.5 8.5
20092015 ' ' 8.4 8.7

2014 Population Density 512.5 530.5 564.2 430.2
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Usingthe Stataosrmtimecommand (Huber & Rust, 201,8)calculated travel distance
in miles from the pre&ollege location to the nearest baccalaurgad@ting institution by
sector:CCB, nonselective public fouyear, private netor-profit, and private foprofit
institutions The travel distance gerated bysrmtimeuses the public road network and
therefore captures a more precise measure of how far apart two points asgreightline
distance measuresd how long it takes to travel between thdmaddition to distance in
miles, Icalculated various transformations of distance, including squared miles, log miles,
and inverse logAmong the transformed versions, the log of miles to the nearest institution
by sector is the strongest and is the one that will be discussed in thisrchapt

Figure3 shows the predicted probability of graduating fro@@B institution by the
distance from the preollege location to the nearég3€CB, nonselective public fouyear,
private notfor-profit, and private foprofit institutions Thisfigure shows that, as distance
totheneare€CBi nst i tuti on increases, the predicted
degree from £CB institution decreasesConversely, as the distance to the nearest non
selective public fouear instituton increases, the predicted probability of earning a
bachel or 6 s CGRirgreases A similar but veeaker relationship is observed for
distance to the nearest private-fmtprofit institution Distance to the nearest private-for
profit ingtitution does not appear to have much effect on the predicted probability of being a
CCBgraduate Though the choice set for an individual includes institutions from all sectors,
the two strongest predictors of treatment status, distance to theti@aBxsnd the nearest

TBA institutions,areused in the final IV regression models.
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Figure 3. Predicted probability of graduating fronC&LB institution, by distance to nearest
institution

Instrumental variables assumptions Several conditions must be met for the
instrument to successfully remove the endogenditygrist, Imbens, and Rubin (1996)
outline the five key assumptions that mheld in an IV analysis: (a) nonzero causal effect of
instrument on treatment, (b) random assignment, (c) exclusion restriction, (d) monotonicity,
and (e) stable unit treatment value assumption (SUT\B&Jow, | discuss each assumption
in the context ofhe instruments selected for this study.

Nonzero causal effect of instrument on treatmenfthis assumption states that there
must be a relationship between the instrument and treatmegrirassit A strong
instrument will be correlated such that treatment assignment can be predicted based on

values of the instrumental variablan instrument that is only weakly correlated with the
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treatment variable in effect has very little influencerdveatment assignmenAs a

consequence, a weak instrument may produce biased estimates and large standard errors that

can impact hypothesis testi(gngrist & Kreuger, 2001; Murray, 2006; Stock & Yogo,
2005)

Much of theresearch on outcomes relatedobstsecondary education has used
distance to instrument for college choid@istancels an important determinant of whether
and where an individual enrolls in collefgard, 1993; Card, 2001; Dee, 2004; Doyle &
Skinner, 2016; Jepsen & Montgomery, 20R@ne & Rouse, 1993; Long & Kurlaender,
2009) Distance to the nearest collégea good candidate to serve as an instrument for
college choice because institutions that are nearby can be more affordable in terms of living
expenses and travel costs, legge getting to and from school, and closeness to family,
thereby influencing the treatment decision

Evidence shows that many students attend a nearby colletfeeir discussion of
Aeducation deserts, 0 Spons| er aneerfdyeographylirma n
the college access caemngation, noting that 79%f communitycollege students and 536b
public fouryear students attend a college that is within 20 miles of their home, and that
location can be particularly important for student®wahe also juggling work and family
(Sponsler & Hillman, 2016)Such students comprise a Aivial portion of undergraduates;
data from the 20212 National Postsecondary Student Aid Study (NB3A&) show that
about 28%of all undergradates hadlependents, 62%orked while enrolled, and 43%ere

enrolled exclusively patime (Radford, Cominole, & Skomsvold, 2015Among 201112

6 There are many variations on distance instruments, including number of nearby instithéiatistance to
certain types of institutions, interactions with distance and institutional characteristics such as tuition and
enrollment size.

(2
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undergraduates overall, the median distance
miles, but was 29 miles faraditional students and only 11 miles for nontraditional students,
(author calculations using NPSAS:12 data; table specifications are presented in Appendix B.)

Table10 presents descriptive statistics on the distance measures to the nearest
colleges bysector overall and for each of the ym@lege location groupsOn average,
students who earned a bachel ordés degree fron
administratioror nursing lived abou1 miles from the neare€CB institution and abou20
miles from the nearest neselective public foufear college Distances to the nearest
private notfor-profit institution were a bit closer, averagibfymiles, ando private for
profit institutions atL8 miles.

The strength of an instrument can Bsessed by reviewing the magnitude of the
correlation betweerhe instrument and the treatmeamt! by theF-statistictesting that the
instrument coefficient in the first stage equation is equal to(Baroning, 2012; Murray,
2006; Stock & Yogo, 2005; Wddridge, 2013) Correlations between the treatment and the
distance measures are shown in TddleResults are shn for the full sample anfibr the
subsets of cases for whom high school data are available and the subset with prior
employment In all cases, the relationships are in the expected directions: being in the
treatment condition is negatively correlatedhadistance to the nearé3€B and is
positively correlated with distance to the nearest TBA the distance to the near€sIB
institution increases, the | i keCOBimgiitatdn of ear n
decreasesAs the distance to the nearest fyear institution (nosrselective public, private
not-for-profit, and private foprofit) increases, the likelihocdlf ear ni ng a bachel

from aCCB institution increases.
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Table10

Descriptive Statistics on Instrumental Variables, by Sample Type

Sample type Variable Label Mean Median Min  Max SD
Full sample (n=6,610)
Miles to neares€CB institution 21.3 21.2 05 203.2 35
Miles to nearest neeelective public fouyear institution 20.2 18.8 0.6 156.7 2.5
Miles to nearest private ndéor-profit institution 11.3 71 0.4 1652 3.2
Miles to nearest privat®r-profit institution 18.4 10.1 0.3 2284 3.5
Sample with High School information (n=2,140)
Miles to neares€CB institution 20.1 20.0 0.5 2024 35
Miles to nearest negelective public fouyear institution 18.4 18.8 0.6 156.7 2.8
Miles to nearest private ndor-profit institution 11.9 10.7 0.4 165.2 3.2
Miles to nearest private fgorofit institution 15.7 11.6 0.3 207.0 3.8
Sample with prior employment (n=2,470)
Miles to nearesCCB institution 18.5 10.7 2.7 203.2 34
Miles tonearest nofselective public fouyear institution 23.4 18.8 5.4 1489 2.2
Miles to nearest private néor-profit institution 10.7 71 29 1454 3.0
Miles to nearest private fgorofit institution 19.0 10.1 5.2 2284 3.2
Sample with PSE applicatiqn=2,000)

Miles to neares€CB institution 27.0 21.2 2.7 2032 3.3
Miles to nearest negelective public fouyear institution 18.4 18.8 5.4 150.3 24
Miles to nearest private néor-profit institution 11.3 71 29 1454 33
Miles to nearesprivate forprofit institution 21.1 10.1 5.2 184.0 3.6

Note: The untransformed version of miles is shown here for ease of interpretation.

Tables12 and13 present results from the first stage dopres for both outcome
measures employment status and wages the year gfi@duating First stage results are
presented for two specifications: a) estimating the effect of the treatment on the outcome and
b) estimating the effect of the treatment on the outcome with covariate cortsodsgeneral
rule, theF-statistic from the firsstage equation should batistically significanbut should
also be greater thahe critical value of the highest acceptable error level for the 2SLS Size
of nominal 5% Wald test (Stock & Yogo, 2005)hes will be discussed further inh@pter

4.
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Tablell

Correlations Between Treatment Status and Distance to Nearest Institution,
By Sector and Preollege Location

Institution sector Full Precollege Precollege Precollege
sample location: location: location:
(n=6,610) high school employer college
(n=2,140) (n=2,470) application
(n=2,000)
NearesCCB -0.21 -0.11 -0.21 -0.31
Nearest nosselective public
four-year 0.25 0.19 0.26 0.31
Nearest private ndbr-profit 0.20 0.15 0.24 0.23
Nearest private feprofit 0.17 0.16 0.19 0.17

TheF-statistics from the first stage equations satisfy the recommended threshold in
most specifications, even when covariate controls are incluéleang the full sample, the
F-statisticis 20 or above fobothmajors It is strongest for business majors at 2Among
the subsample with high school information, employment outcomes can only be tested for
business @ministration majorsvith anF-statisticof 36. Among the subsample witbrior
employment, both nursingnd bisiness administration exceed Wih values at 18 and 140,
respectively As a point of comparisomnother study that uséide inverse log distance to
the nearest public twgear institution tanstrument for educatioal attainment in an analysis
of earnings yielded a firsttageF-statistic that ranged from 58.9 to 43.6, exceeding the
minimum eigenvalue of 13.9 for one endogenous regressor and three excluded instruments
(Doyle & Skinner,2016 table 1).

Furthermorethe partialR? values are greater than 0, suggesting sufficient strength
(however, note that there are no agreed wupon

R?value) Additionally, the linear probability coefficient for distance to the nea€&# on
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treatment is0.01, which translate® a 1 percentage point decrease in the probability of
enrolling at aCCB for every 10 mile increase in distance

Ingnorably random assignmentThis assumption requires that the instrument must
affect assignment to treatment status in a way that is random, or as good as random, such that
there is no relationship between the instrument and the error term in the second stage
eqguation, conditional oa set of covariatesDunning (2012) suggests that the plausibility of
whet her an i-hetramdom e 5 fandsanbdeassassedoynt i nuum
considering the following: (1) whether individuals might have information about treatment
assignmet (2) whether individuals might have the capacity to control treatment assignment,
and (3) whether individuals might have incentives to select into the treatment canfdition
this assumption holds, then the treatment and comparison groups will detednaseline
equivalence opre-treatment characteristics.

To address the first point above as to whether individuals might have information
about treatment assignment, tB€B degree programs in Washington have been in existence
since the pilot studydgan in 2005 (Kaikkonen, 2013Jherefore, it is possible that prior
knowledge of the availability dECB programs could influence pmollege location; an
individual could decide to move to a location ne&@GB institution with the intention of
enrolling in itsCCB degree programThe second point concerns whether individuals have
control over the assignment proce¥gith an instrument based on distance from an
individual 6s residence to nearbyontolol | eges,

treatment assignment given that they decide where to live.
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Tablel2

2SLS First Stage Statistics for Year One Employment Status, By Field of Study and Sample Type

Full sample Sample with HS informatior Sample with prior

employment
F- Partial F- Partial F- Partial
. R- N . N .
statistic statistic R-square statistic R-square
square
Model without covariates
Business
Administration 3,960 490.13 0.20 1,680 94.40 0.10 1,190 254.90 0.30
Nursing 2,640 98.79 0.07 460 1.52 0.01 1,280 48.98 0.07
Model with covariates
Business
Administration 3,650 182.71 0.44 1,510 23.09 0.21 1,140 109.43 0.61
Nursing 2,430 45.02 0.23 390 2.22 0.09 1,190 30.01 0.29

Note.Counts havéeen rounded to the nearest terstatistics > 9.93are in boldface.
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2SLS First Stage Statistics for Year One Wages, By Field of Study and Sample Type
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Full sample

F- Partial
statistic R-square

Sample with HS informatior

F- Partial
statistic R-square

Model without covariates

Business
Administration 3,410 423.70 0.20
Nursing 2,410 87.37 0.07

Model with covariates

Business
Administration 2,130 101.40 0.49
Nursing 1,540 29.86 0.28

1,489 82.95 0.10
410 1.45 0.01

830 14.33 0.27
180 1.16 0.12

Sample with prior
employment
F- Partial
statistic R-square

1,040 214.49 0.29
1,190 45.24 0.07

700 57.43 0.62
830 25.07 0.38

Note.Counts have been rounded to the neareststatistics > 9.93are in boldface.
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The third point addresses whether there may be incentives to select into the treatment
condition The instruments in this study relate to distanc€@®B and TBA colleges For
these instruments to be consideradrd om ( or fas good as random,
covariates,o0) then there should be no differ
CCBinstitutions and those who live farther awayhe question that must be asked here is
whet her a nprecalege lecationmad iriflsenced by a desire to live in a location
that is near £CB institution, and whether individuals who live n€XCB institutions differ
in important ways from those who live farther away

Figure4 presents a map of Washington and highlights the locations @fGBsand
TBA institutions Two of theCCBiinstitutions are located in the Puget Sound area, which
encompasses Seattle, Tacoma, and Olymipias area is home to about tlurds ofthe
st at e d6s (AnmerranlFactFinden 2011 About 48%of adults over age 25 in this
region have a bachel orés dedg(fEdueationamne of t he
attainment in King County," 2015). ppendixD presents additional informah on county
level characteristics, including population density, per capita income, unemployment rates,
poverty rates, and high school graduation rafescording to these data, counties in the
Puget Sound area are more densely populated, have highlerdéeducation (high school
graduation and baccalaureate attainment,) higher income, less unemployment, and less
poverty than other parts of the staféhe high level of education among residents in this area
and the relative wealth would suggest tifnat quality of its publieschool systems is also
very good, which could be related to better postsecondary and employment outcomes relative
to students from other parts of the stafd&e individuals who reside in these counties, which

are closer t&€CB institutions, differ from Washington residents in other parts of the state
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that are farther away fro@CB institutions Therefore, countyevel measures are included
as covariates to account for regional differences in factors that could be telated

employmenbutcomes.

TBA Institutions
— CWU = Central Washington University
CCBA Institutions EWU = Eastern Washington University
~ . WWU = Western Washingten University
oc = OI‘,'I:I‘Iplc College WSU = Washington State University
PC = Peninsula College UW-BC = University of Washingten — Bothell Campus
UW-TC = University of VWashington — Tacoma Campus

CBC = Columbia Basin College

Skamanin =
S | Business
I

Figure 4. Map of Washingtor€CB and TBA institutionsncluded in the analysis sampkdapted from
AExpl ore Our Coll egesodo r et r-coleges/ekpldranleges/default.aspx. / / www. s b c

Returning to Dunningods (2012) <criteria fo
instrument is ignorably random, we must judge th&umsent according to whether
individuals have the knowledge, the capacity, or an incentive to sort into treathinent
proposed distance instruments fall short of definitively meeting the criteria to be considered
ignorably random However, the next seon discusses the steps that were taken to
maximize the plausibility that the distance instrument is as good as random, conditional on

covariates These include the careful operationalization of thecotkege location measure
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and the selection of covates that are used to control for imbalance ortne@ment
characteristics between the treatment and comparison groups

The rationale for use of distance as an instrument for institution type rests on the
assumption that college choice is at leastiparfunction of precollege location When it
was available, distance was calculated as the miles between the high school attended
(measured by coordinates attached to the CCD code) and the @2Bsstd TBA
institutions The high schodhatan individual attends is most often determined by decisions
made by the parents about where to.lixdout 32%of the sample had information on the
high school attendedT he aver age age at the time of bach
group whose preollege distance is from their high school is about 22, suggesting that they
began college soon after high school graduation, which would indicate that if they relocated
to attend college, they did so after high school

When the precollege high school locath was not available, the peellege location
was set to the county of employment among those who were employed at least one year
before enrolimentIf high school data were missing, | selected the location of employment
one or more years prior to thellege enroliment start date as the-padlege location The
fact that distance was calculated based on the location at least one year before enroliment
should minimize the chance that the-padlege employment location was related to college
choice Assuming that those who move to be near colleges would do so closer to the
beginning of enroliment, going back one year should guard against using the wrong starting
point in the distance calculatioi\lso, for those whose pieollege location is based oniqr
empl oyment, the average age at bachel orbés de

employment location is a better measure ofqoiege location than high sablosince most
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in this group wouldhave completed high school several yeaysand their place of
residence was more likely dictated by their place of employment

For the remaining 30%f the sample, distances to the nea@®3SB and TBA
institutions were calculated based on the county of their reported residence at the time they
applied for college This goup is the most suspdotcause it is plausible than individual
lives one placéhen moves to beloser to a particular collegad then applies to that college
However, this group closely resembthas group with prior mploymentwith an average age
atbachel or 6s de @Taadcaboutd ygars & pe@aralmenteemploymentin a
study of community college enroll ment among
distance was found to be an important determioétite decision to enrofindfor school
choice(Jepsen & Montgomery, 2009%iven the nontraditional makeup of this group, it is
unlikely that many students moved prior to enrolling in college to be closer the institution.

An empirical way to examine vetther the instrumerservego randomize the sample
to CCBor TBA institutions is to review theegressions between the instrumental variables
and pretreatment covariates (Dunning, 2012)able 14presents theegressiorcoefficients
between the distance instruments by sector and individual and geographic covHriages
distance instruments are as good as random, then they should be unrelated to the covariates,
indicating that the covariates do not vary as the distameasures changé@s shown in
Table 14, the regression coefficients between the distance instruments and demographic
characteristicsre significant but small witkhe exception of higechool GPA and percent
Asian

Theregressiortoeffidentsfor the distance instruments and couldgyel measures

are sizeable, howevei hese resultsndicate that there are regional differences between
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areas close to and areas far fr6@Bs. The average rate of unemployment in the pre
college countys moderately and positively related to the distance to the n€xC&st

institution, indicating that unemployment is higher in counties that are farther away from
CCBinstitutions The 2010 preollege county median household income and povetgsg ra
are strongly correlated with distance and show that the counties cl@&€Btimstitutions are
much better off economicallyPopulation density is moderately and negativelgited to
distance to the neareSCB institution As shown in Figte 4 above, th€CB institutions

are somewhat clustered in the Puget Sound arable 5 displays countyevel

characteristics for Washington State and for the subsets of counties based on the
concentration o€CB institutions King and Kitsap ounties are the most populous areas and
have higher earnings and less poverty than other areas of theT$tatstatistical

significance and magnitude of the coefficients vary by instrument and sample type, but the
results indicate that the instrumentatiables are not ignorably randormherefore,

covariates are included in the 2SLS model to control for regional variation that could be

related to employment outcomes.
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Regression Results Predicting Distance InstrumlentSovariates
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Instrument Covariate n B SE b p

Log miles to nearesECB institution
Age at bachel oro6s degl 6,610 -0.01 0.00 -0.04 0.00 ***
Number of quarters employed before enrolling 6,370 0.00 0.00 -0.02 0.17
High School GPA 2,410 0.68 0.05 0.24 0.00 ***
Percent female 6,610 0.16 0.03 0.06 0.00 ***
Percent American Indian 6,610 -0.19 0.09 -0.03 0.04 *
Percent Asian 6,610 -0.49 0.04 -0.14 0.00 ***
Percent Black 6,610 -0.46 0.08 -0.07 0.00 ***
Percent White 6,610 0.32 0.03 0.12 0.00 ***
Percent Hispanic 6,610 0.08 0.06 0.02 0.21
Median household income of county 6,610 0.00 0.00 -0.76 0.00 ***
Percent in poverty, all ages 6,610 0.21 0.00 0.65 0.00 ***
Unemployment averaged over 262915 6,610 0.47 0.01 0.67 0.00 ***
Population Density 2014 6,340 0.00 0.00 -0.71 0.00 ***

Log miles to nearest neselective public fouyear institution
Age at bachelordés degi 6,610 0.01 0.00 0.09 0.00 ***
Number of quarters employed before enrolling 6,370 0.00 0.00 0.04 0.00 **=*
High School GPA 2,410 0.16 0.04 0.07 0.00 ***
Percent female 6,610 0.17 0.02 0.09 0.00 ***
Percent American Indian 6,610 0.10 0.07 0.02 0.12
Percent Asian 6,610 -0.30 0.03 -0.12 0.00 ***
Percent Black 6,610 -0.23 0.06 -0.05 0.00 ***
Percent White 6,610 0.13 0.02 0.07 0.00 ***
Percent Hispanic 6,610 0.27 0.05 0.07 0.00 ***
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Medianhousehold income of county 6,610 0.00 0.00 -0.18 0.00 **=*
Percent in poverty, all ages 6,610 0.01 0.00 0.06 0.00 ***
Unemployment averaged over 202915 6,610 0.18 0.01 0.36 0.00 **=*
Population Density 2014 6,340 0.00 0.00 -0.13 0.00 ***

Note.Counts have been rounded to the nearesttpr0.05, ** p<0.01, *** p<0.001
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Exclusion restriction The instrument must be related to treatment assignimant
there must be only one path between instrument and outemch@ must pass through the
treatmen{Angrist & Pischke, 2009; Dunning, 2012)his assumption is named as such
because the instrument could be excluded from the causal model sinceéiasad to the
outcome (Angrist & Pischke, 20Q9T here is no empirical way to fully test this assumption,
S0 a strong theoretical justification is required to demonstrate that there are no alternate
causal pathways between the instrument and the out@amgeist, Imbens, & Rubin, 1996)

As shown in Tabld5, economic conditions vary across the counties that G&E
institutions and the areas that do.nlbtis possible that public K2 schools in the Puget
Sound counties are better resourced than schools in outlying @esialy equipping nearby
residents with better quality education so they are more academically prepared, which could
in turn lead to better employment outcomé&sie key point of the exclusion restriction
assumption is that there should be no plausilie Ipatween distance to nearby institutions
and employment outcomes other than through the mechanism of the effect of distance on
treatment status; however, in Washington, it appears that economic conditions in the more
densely populated areas are diffefientays that could lead to better employment outcomes
To the extent that there are coutgtyel differences in terms of population and economic
characteristics that could affect employment outcomes, then the exclusion restriction is
violated To addres this, countylevel covariates are included to minimize the threat of

confounding.
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Table15

Characteristics of Washington Counties, by presen€GB institutions

Washington ~ CCB counties in OtherCCB Non-CCB

State (all Puget Sound area counties counties
counties) (King and Kitsap)  (Clallam and
Franklin)

Population density 104.9 800.7 55.7 101.9
Median household income  $61,540 $68,820 $51,100 $49,840
Percent in poverty 13.2 11.3 16.8 16.3
Number of counties 39 2 2 35
Number ofCCB 4 2 2 0

institutions

Monotonicity. Monotonicity assumes that the effect of the instrument on the
treatment conditiomorks in the same wawr all individuals Therefore peing closer to an
institution should increase the likelihood of attending that institutidrose who attend the
nearest i nstit ut Therearealsoesonte o wduld alwayd be ia thes 0
treatment condition regardless of the instrumerd (thi a t m&yYs s 0) and t hose
never be in the treatment <cond~FHtaikcenfheroegar dl e
Anetvaker so would be t hoseyewnhro cwoolulledg eo ntloy eaatrt
degree and would not go tdC&B even if it were closer than the nearest TBHis group is
the most likelytooccurThe fAdlavkeeyrss o are thoseC@Bho woul d
regardless of distance, but it is difficult to imagine this scenario, particularly because one of
the main justifications forth€eCBi s t o make bachel orbés degree |
geographically accessiblédt is also possible that some will take the opposite condition that
they wer e as s ithaughdidscéndrid ie fiof very comniandis hard to
imagine in the case of college chaiCEhe presence of defiers violates the monotonicity
assumption Therefore |V results must be interpreted as the local average treatment effect

(LATE) which describes the effeof the treatment on the owimeonly for those who
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comply with their treatment assignmemn this study, | estimate the effect of earning a
bachel or 6 s CGRoga T84 insfitutianfor students who enroll in t6€B
because it is closer than a TBA, and those wholkein a TBA because it is closer than a
CCB. Interpreting the LATE means that | do not estimate the treatment effect for students
who would only attend &CB, or would only attend a TBA regardless of proximity

Stable Unit Treatment Value Assumption (SUTVAThe SUTVA assumption, also
referred to as Anoninterf@renae@sont hidatr ¢ hteme
condition of Person A is unrelated to the outcomeesgéh B If the outcomes of Person B
are affected by the treatment of Person A, then the consequence is that the treatment effect
would be underestimaté®unning, 2012) Because the treatment in this study is the type of
institution attended forthebace | or 6 s degree, it is difficult
employment outcomes of Person B could be influenced by the institution type attended by
Person A.

Summary of instrumental variables diagnostics One of the main challenges
associated with the instrumental variables approach is that good instrumentsgeage
strong and valid) are difficult to findThe instrumental variables approach to estimation is
oftenillustrated n t he context of #fAnatur al experi ment
situations where the forces of nature or government policy have conspired to produce an
environment somewhat aki(Angristé&Kr@uger,200tpo/8).i zed e X
Assessing the quality of an instrument to determine whether it meets the required
assumptions is yet another mattéris imperative that significdrattention be paid to assess
the quality of an instrumental variabl@houghthe mechanics of IV analysise relatively

straightforward, the credibility of the analysis depends upon the argument that the instrument
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meets the required assumptions (Dunning, 2012; Murray, 2d0@refore, much of the
effort for an IV analysis involves working through how waall instrument adequately meets
the required assumptians

There are many examples of the use of instrumental variables based on distance in
studies of postsecondary educatidine distance measures used as instruments in this study
demonstrate sufficigrstrength and validity to produce unbiased estimates of the effect of
earning a bachel orés degree onTheressltsbfthe cal aur
correlations between covariatand the distance measures #raltheoretical arguments
about egional variation in resources and opportunities warrant the inclusion of covariates to
remove any endogeneity between the distance instruments and employment autcomes

Subgroup Analyses The analysis sample contains a set of cases with data on the
high school attended and GPA hese additional data elements enable a separate analysis
that incorporates a measure of individual academic ability as well as information about
guality of the high school attendeResults of this subsample analysis will rdwehether
the estimates of the treatment effect are sensitive to additional covariates that control for
variation in high school quality, which could possibly impact employment outcomes
Estimation with fixed effects regression

While the IV method impnges upon OLS regression by minimizing selection bias in
the treatment variable, it is effective in doing so only to the extent that the instrumental
variables meet the required assumptiofise review of the relationship between proximity
to the neares€CB and TBA institutions and the likelihood of bein@&B graduate
mentioned abovmdicates that there may be some lingering endogenkitgve argued that

the distance instruments are ignorably random, conditional on the inclusion of coyariates
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however, confidence in results from IV estimation is strongest when covariates are not
required to meet the ignorably random assumptis a robustness check, | also estimated
the effect of earning @CB on wages using fixed effects (FE) regressishich has
advantages over OLS and IV regression because it controls for alittiple characteristics
(both observable and unobservable), making it an attractive option when there is concern
about omitted variable biasSimilar results from the fixedffects model will strengthen
confidence that the IV results are unbiased.

Fixed effects regression is an appropriate method to use with a panel data set that
includesmultiple measurements of the dependent variabée time(Allison, 2009;
Wooldridge,2013) Another requirement is that there are measures of key predictor
variables that do vary in value over tim@/ith these conditions, we can estimate the gains to
earnings fr om c o Hevetigceeasé in earnings ketweem time peariads a |
Aéwhen individuals have an award compared wi
awar dé[ a npmkison sharacteiistics that are typically unobserved (e.g., ability) should
be differenced out of the ideddtified returns

| used fixed effects to estimate the effect of graduating fr@@B on wages in the
year after graduation and ran models separately by midjamited the sample to the subset
of cases with at least 4 quarters of employment prior to enrollmdritzserved wages
through the fourth quarter following graduatiofihe data includes wages presienthe
unemployment isurance data files back to 20f@2 a maximum o#8 quarters of pre
completion employmentl estimated théixed effects modelisingthe Statatregcommand

with the following equatiori4):
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66060 (4)

whereDd € { 006G Q® the median hourly wage measured for each individual in each
quarter 0 ¢ dNa'‘xxmQE & ndi cator of bachel ocodedOiMlegr ee
all quarters until degree completion and is then coded as a 1 in all subsequent observations
Because all cases in my sample earned a bach
with treatment statusd € & 1 aEQ dO0QE 6 Gs an interaction term that allows the effect of

degree completion on wages to vary by treatment stdtois is the key coefficient of

interest and indicates whether there is a differential effect of degree completion on wages
betweenCCB and TBAgraduatesCe i ¢ a és'Q @ummy variable that is set to 1 for all

quarters in which an individual was enrolled in college to control for any change in earnings

due to enrollmentThis is also interacted with treatment status as indicat&kby ¢ a @ QQ

0 0 0 0 To account for the phenomenon in which wages tend to decrease prior to enrolling

in college (often referred to AAshenfelterds
model set by Dadgar and Trimble (2015), | includendchy variables i (D "@ifoft to

indicate the 2, 3, and 4 quarters just prior to beginning enrollnfém@se indicators are

interacted with treatment status as indicate® WD "@ifoft 20 6 0 0 Jiis a dummy

variable that captures thedividual fixed effect which controls for all tiragtable

characteristics of that individuald; is a dummy variable that captures quarter fixed effects

to account for variation in economic conditions over time that would affect all. c3$es

o

errorerm i s represented by U
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CHAPTER 4: RESULTS

This study examined the relationship betw

conferred by a community college apolstgraduation employment outcomes (as measured
by the state unemployment insurance daRgsults presented in this chapter are organized
by employment outcome and by estimation methodS regression results are presented
followed by IV estimates usinthe strongest instruments based on the diaigrtests
described in chapter $)e distance in log miles to the neai@8&iB institution and distance to
the nearest neselective public fouear institution First, | examined the effect of earning a
CCBon the likelihood of being employed in any of the four quarters after degree completion
Next, | examined median hourly wages in the same grastuation time frameResults are
presented separately belfil of study and by subgroujiEstimates ofCCB effects varied by
model specificatiomut in general provide evidence tf&ECB graduates fare as well or better
than their TBA counterparts in the labor market in terms of employment status and hourly
wages in the year after bachel orés degree
Employed Within One Year of Graduation

OLS estimates of employment status within the year afteugtenh are presented in
Table1l6. Among gradates who majored in nursing, there was no statistical difference in
the likelihood of employment, indicating thaCB and TBA nursing graduates were equally
as likely to be employed in the year after graduatidmong business majors, the effect was
significant and positive CCB graduates who majored in business were about 8 percentage
points more likely to be employed than TBA business majors.

Employment status was also analyzed for two subgroups (identified by their best pre

college location):lte sample with high school information, which allowed the inclusion of

c

0
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high school GPA as an additional covariate, and the sample with prior employhhent
CCB effect was not significant for nursing majors in either the high school or prior
employmen subgroups While CCB business majors were significantly more likely to be
employed among the full sample, there was no difference bef@@Brand TBA graduates
in the high school subgroup (which added a control fotq@@ment ability) or therior
employment subgroup.

IV estimates of the effect of earningC&€B on postgraduation employent status are
shown in Tablel7. In the first stage, treatment status was predicted with two instruments:
the distance in miles to the near€€lB institution and distance to the nearest-setective
public fouryear institution The second stage results, presented below, estimate employment
status based on the predicted value of treatment status from the firstAsaggscribed in
chapter 3,V estimates the local area treatment effect, or the effect of the treatment on the set
of cases whose institution choice is predicted by its proximity

Among the full sample, the IV estimatéthe CCB effect on employment statis
similar to the OIS estimate in that it is significant and positive, though the effect is slightly
larger at jusibove 8 percentage pointEhoughthe OLS model did not detect a difference
betweenCCB and TBA nursing majors, the IV model estimates @@B nursinggraduates
are about 33 percentage points more likely to be employed than TBA nursing graduates
Like the OLS models, the IV models showed that there was no statistical difference in
employment status betwe@CB and TBA graduates in either nursingbarsiness majors for
the high school and prior employment subgroupse effect observed in the full sample is
driven by the remaining cases not included in either subgrouptfegases whose best pre

college location was based on residence repottéaedime of application).
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As described in chapter 3, it is important that the instrumental variables are strong
predictors of treatment statub/ estimates based on weak instruments can be even more
biased than an OLS estimate and are less efficiant@iLS To determine if the instruments
are weak, | checked the following for each model:

1 The firststageF-statisticis statistically significant at the 0.05 level,

1 The firststageF-statisticexceeds the critical value for tBSLS size of
nominal 5%Wald test at the 10% leveThis is a test of the null hypothesis at
the 5% level that the maximum relative bias is at least 10% (Stock & Yogo,
2005 p.32).

The firststageF-statistics are shown in Takl€, and can be compared with the
2SLS size of nominal 5% Wald test for the modeith one endogenous regressor and two
instrumentsvhichis 19.9 (Stock & Yogo, 2005, table.2)Veak instruments can lead to bias
in estimators and can also result in rejection rates of null hypothesesdkat 5% All
models can reject the null hypothesis that the instruments are weak excephfmsthg
graduates in the high school groupherefore, we should not have confidence in the result
for this one specification due to the weak relationskeiwben the distance instruments and

treatment status for the high school subgroup that majored in nursing.



Table16

Employed Within One Year of Graduation, OLS RegressiontResul

Full Sample High School Subgroup Prior Employment Subgroup
Variable Nursing Business Nursing Business Nursing Business
CCB Graduate 0.034 0.075*+* 0.146 0.091 -0.015 0.041
(0.032) (0.027) (0.158) (0.062) (0.039) (0.042)
Age at graduation 0.003 -0.014** 0.133 -0.009 0.009 -0.031***
(0.005) (0.006) (0.272) (0.055) (0.006) (0.011)
Age atgraduation, squared 0.000 0.000 -0.003 0.000 0.000 0.000**
(0.000) (0.000) (0.006) (0.001) (0.000) (0.000)
Number of quarters employed before graduation 0.002** 0.002*** -0.001 0.002* 0.002* 0.003**
(0.001) (0.001) (0.002) (0.001) (0.001) (0.001)
Female 0.028* 0.043** 0.065 0.034** -0.002 0.055**
(0.016) (0.010) (0.049) (0.015) (0.021) (0.020)
Black 0.039 -0.039 0.097 -0.066 0.050 0.056
(0.027) (0.032) (0.154) (0.051) (0.035) (0.063)
Asian 0.007 -0.042** 0.048 -0.057** 0.001 0.003
(0.023) (0.018) (0.067) (0.027) (0.030) (0.036)
American Indian 0.012 -0.005 -0.009 0.006 -0.002 -0.047
(0.038) (0.030) (0.1112) (0.041) (0.045) (0.063)
White 0.024 0.013 -0.002 0.010 0.010 0.047
(0.017) (0.016) (0.050) (0.024) (0.022) (0.029)
Hispanic -0.049* 0.024 -0.019 0.035 -0.049 0.065
(0.026) (0.024) (0.065) (0.038) (0.037) (0.045)
Median household income of county, logged -0.045 0.106 0.032 0.140 -0.096 0.174
(0.101) (0.103) (0.258) (0.160) (0.155) (0.194)
Percent in poverty, all ages 0.002 0.004 0.013 0.005 -0.003 0.010
(0.004) (0.004) (0.013) (0.008) (0.007) (0.009)
County unemployment rate, 2009 -0.012%** 0.004 -0.013 0.007 -0.019*** 0.005

(0.004) (0.006) (0.012)  (0.008) (0.006) (0.012)
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County population density, 2010 0.000 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
High School GPA 0.036 -0.004
(0.034) (0.018)
Constant 1.325 -0.159 -1.238 -0.613 1.933 -0.774
(1.155) (1.190) (4.541) (1.979) (1.770) (2.253)
N 2,440 3,670 410 1,530 1,210 1,150

Note Countshave been rounded to the nearest ten. Standard errors in parenthepeg). @, ** p<0.05, *p<0.1

Tablel7

Employed Within One Year of Graduation, IV Regression Results

Full Sample High School Subgroup Prior Employment Subgroup
Variable Nursing Business Nursing Business Nursing Business
CCB Graduate 0.327*** 0.083* 4.469 0.104 0.074 0.070
(0.093) (0.050) (3.501) (0.170) (0.103) (0.061)
Age at graduation 0.000 -0.014** -0.243 -0.008 0.008 -0.030***
(0.005) (0.006) (0.549) (0.058) (0.006) (0.011)
Age at graduation, squared 0.000 0.000 0.005 0.000 0.000 0.000**
(0.000) (0.000) (0.012) (0.001) (0.000) (0.000)
Number of quarters employed before graduat 0.002*** 0.002*** 0.001 0.002* 0.002* 0.003**
(0.001) (0.001) (0.004) (0.001) (0.001) (0.001)
Female 0.025 0.043*** 0.019 0.034** -0.004 0.056***
(0.016) (0.010) (0.090) (0.015) (0.021) (0.020)
Black 0.036 -0.039 0.133 -0.066 0.050 0.058
(0.027) (0.032) (0.260) (0.050) (0.034) (0.063)
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Asian 0.000 -0.042** -0.066 -0.057** 0.000 0.004
(0.023) (0.018) (0.145) (0.027) (0.030) (0.035)
American Indian 0.020 -0.005 0.049 0.006 0.001 -0.047
(0.038) (0.030) (0.191) (0.042) (0.045) (0.063)
White 0.023 0.013 -0.070 0.010 0.010 0.048
(0.018) (0.016) (0.100) (0.024) (0.022) (0.029)
Hispanic -0.052** 0.023 -0.156 0.034 -0.048 0.064
(0.026) (0.024) (0.155) (0.038) (0.037) (0.044)
Median household income of county, logged 0.058 0.111 0.632 0.142 -0.043 0.193
(0.107) (0.106) (0.650) (0.161) (0.164) (0.195)
Percent in poverty, all ages 0.010* 0.004 0.059 0.005 0.001 0.011
(0.005) (0.004) (0.043) (0.008) (0.008) (0.009)
County unemployment rate, 2009 -0.005 0.004 0.006 0.007 -0.016** 0.004
(0.005) (0.006) (0.025) (0.008) (0.007) (0.012)
County population density, 2010 0.000 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
High School GPA 0.153 -0.003
(0.1112) (0.017)
Constant 0.082 -0.214 -4.490 -0.650 1.291 -0.992
(1.229) (1.227) (8.064) (2.024) (1.893) -2.264
Observations 2,440 3,670 410 1,530 1,210 1,150
First Stage Fstatistic 162.3 781.0 1.1 1131 99.7 526.4
PartialR-squared 0.12 0.30 0.01 0.13 0.14 0.48

Note Countshave been rounded to the nearest ten. Standard errors in parenthepeg). %, ** p<0.05, *p<0.1
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Median Hourly Wages Within One Year of Graduation

In the next set of models, | examined #ffects of graduating from@CB on post
graduation wagesHere | included wages in various quarters prior to degree completion
addition to the covariates used in the models of employment status to control for wages
associated with employment before or during enrollment that ceuldlated to post
graduation wagesl tested 3 models with different time controls (2, 4, and 6 years before
degree completio)ecause of the variation in age at degree completion and amount of prior
work experience among the analysis sampl&ages frontwo years prior to degree
compl etion could be an i mportant control for
degree anavere working fulltime beforeenrolling to complete the last two years of the
bachel or Eosstudeatgwhe were enrolledlftime for four years, wages prior to
enrollment (e.g four or six years before degree completion) might be a better commable
18 presents results of OLS regression models estimating median hourly waG&Bfand
TBA graduates whmajored in mrsing, and Tabl&9 presents OLS estimates for business
major graduatesOLS estimates indicate that pagtduation wageare not statistically
different for nursing or business majamsany of the specifications controlling for pre

completion wages
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Table18

Wages for Nursing Majors Within One Year of Graduation, OLS Regression Results

Variable Model 1 Model 2 Model 3
CCB Graduate 1.709 1.049 1.323
(1.512) (1.448) (1.579)
Age at graduation 0.125 0.654*** 0.616**
(0.255) (0.245) (0.311)
Age at graduation, squared -0.001 -0.007** -0.007*
(0.003) (0.003) (0.004)
Number of quarters employed before graduat -0.076* -0.029 -0.076
(0.043) (0.042) (0.057)
Female 0.223 -0.186 0.313
(0.800) (0.770) (0.907)
Black -1.009 -0.460 -0.916
(1.201) (1.175) (1.320)
Asian -0.213 -0.056 1.561
(1.201) (1.139) (1.336)
American Indian 0.617 -0.560 -0.574
(1.951) (1.829) (2.063)
White -0.073 0.462 1.536
(0.875) (0.831) (0.956)
Hispanic 0.085 0.473 0.567
(1.324) (1.261) (1.426)
Median household income of county, logged 8.218 5.713 9.175
(5.770) (5.367) (6.559)
Percent in poverty, all ages 0.246 0.043 -0.037
(0.234) (0.225) (0.271)
County unemployment rate, 2009 0.545** 0.649*** 0.766**
(0.255) (0.242) (0.305)
County population density, 2010 -0.005** -0.006*** -0.009***
(0.002) (0.002) (0.002)
Quarterly wage pre-completion Q9 0.072***
(0.027)
Quarterly wage preccompletion Q10 0.149%**
(0.034)
Quarterly wage preccompletionQ11 0.139%**
(0.031)
Quarterly wage pre-completion Q12 0.161***
(0.035)
Quarterly wage precompletion Q17 0.255%**
(0.044)
Quarterly wage pre-completion Q18 0.109**
(0.043)
Quarterly wage pre-completion Q19 -0.009
(0.040)
Quarterly wage pre-completion Q20 0.067*

(0.036)
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Table18 Continued
Quarterly wage pre-completion Q25 0.037
(0.047)
Quarterly wage pre-completion Q26 0.274%%*
(0.072)
Quarterly wage pre-completion Q27 0.045
(0.059)
Quarterly wage pre-completion Q28 0.070
(0.059)
Constant -74.040 -53.340 -87.450
(65.920) (61.410) (75.180)
Observations 1,120 1,300 860

Note.Counts have been rounded to the nearest ten. Standard errors in parenthgse®.0'¢*** p<0.05, *

p<0.1 Model 1 includes controls for wages measured 2 years before degree completion. Model 2 includes
controls for wages measured 4 years before degree completion. Model 3 includes controls for wages measured 6
years before degree corafibn.

Tablel9

Wages for Business Majors Within One Year of Graduation, OLS Regression Results

Variable Model 1 Model 2 Model 3
CCB Graduate 0.734 1.454* 1.420
(0.835) (0.873) (1.294)
Age at graduation 0.283 0.498** 0.062
(0.221) (0.232) (0.376)
Age at graduation, squared -0.003 -0.005 0.000
(0.003) (0.003) (0.005)
Number of quarters employed before
graduation -0.035 -0.033 -0.044
(0.032) (0.034) (0.065)
Female -0.362 -0.232 -0.043
(0.357) (0.376) (0.655)
Black -1.195 -2.080* -2.239
(2.176) (1.193) (1.860)
Asian -0.263 -1.121* -0.944
(0.632) (0.678) (2.179)
American Indian -0.905 -0.733 -1.527
(2.109) (1.224) (2.258)
White 1.061** 0.630 0.938
(0.515) (0.546) (0.926)
Hispanic 0.699 0.668 1.269

(0.776) (0.827) (1.327)
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Median household income of county, logg 0.582 4.993 5.310
(3.542) (3.615) (6.600)
Percent in poverty, all ages 0.008 0.158 0.105
(0.146) (0.152) (0.263)
County unemployment rate, 2009 -0.226 -0.056 0.127
(0.276) (0.267) (0.540)
County population density, 2010 -0.002 -0.002** -0.002
(0.001) (0.001) (0.002)
Quarterly wage pre-completion Q9 0.168***
(0.027)
Quarterly wage pre-completion Q10 0.0515*
(0.027)
Quarterlywage- pre-completion Q11 0.274***
(0.034)
Quarterly wage pre-completion Q12 0.293***
(0.041)
Quarterly wage pre-completion Q17 0.157***
(0.026)
Quarterly wage pre-completion Q18 0.0752**
(0.030)
Quarterly wage pre-completion Q19 0.181***
(0.026)
Quarterly wage pre-completion Q20 0.127***
(0.028)
Quarterly wage pre-completion Q25 0.188***
(0.058)
Quarterly wage pre-completion Q26 0.200***
(0.054)
Quarterly wage pre-completionQ27 0.217***
(0.055)
Quarterly wage pre-completion Q28 0.060
(0.059)
Constant -1.577 -52.610 -49.130
(41.310) (42.090) (76.860)
Observations 1,300 1,590 750
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Note.Counts have been rounded to the nearest ten. Standard errors in parenthgse®.0'¢*** p<0.05, *

p<0.1 Model 1 includes controls for wages measured 2 years before degree completion. Model 2 includes
controls for wages measured 4 years before degnepletion. Model 3 includes controls for wages measured 6
years before degree completion.

Tables20and 2 provide IV estimates of the effects on median hourly wages one
year after degree completion for nursing and business majors, respeciineBSLS size of
nominal 5% Wald test for the modgisesented in Table¥) and21is 19.9, and all

specifications exceed this thresholimong the set of cases whose decision to atteDGR
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is influencedby distance (e.gcompliers),CCB graduates earned significgnhigher wages
by about $7 per hodhan TBA nursing graduates in the year after graduation when
controlling for wages earned in the 2 years and 4 years before comphafimn wages
from 6 years before completion were inadgdthe effect was no longer significantit the
size of the coefficient is similar, about &r hour As shown in Tabl@1, postgraduation
wages folCCB and TBA business majors were statistically equivalent.

Table20

Wagedor Nursing Majors Within One Year of Graduation, IV Regression Results

Variable Model 1 Model 2 Model 3
CCB Graduate 6.895** 7.520** 5.027
(-3.320) (-3.499) (-3.106)
Age at graduation -0.147 0.611** 0.669**
(-0.202) (-0.246) (-0.272)
Age at graduation, squared 0.002 -0.007** -0.007**
(-0.003) (-0.003) (-0.003)
Number of quarters employed before graduai -0.056* -0.032 -0.076
(-0.029) (-0.042) (-0.053)
Female 0.061 -0.237 0.010
(-0.655) (-0.771) (-0.813)
Black -0.956 -0.570 -1.286
(-1.048) (-1.177) (-1.256)
Asian -0.227 -0.176 1.098
(-0.976) (-1.141) (-1.206)
American Indian 0.905 -0.247 -0.438
(-1.563) (-1.836) (-1.925)
White -0.264 0.470 1.051
(-0.739) (-0.832) (-0.883)
Hispanic -1.081 0.547 0.711
(-1.110) (-1.262) (-1.320)
Median household income of county, logged 9.319** 8.727 10.570*
(-4.618) (-5.570) (-6.062)
Percent in poverty, all ages 0.453** 0.261 0.151
(-0.207) (-0.249) (-0.276)
County unemployment rate, 2009 0.455** 0.843*** 0.691**
(-0.216) (-0.260) (-0.286)
County population density, 2010 -0.004** -0.004** -0.008***

(-0.002) (-0.002) (-0.002)
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Quarterly wage pre-completion Q9 0.0915%**
(-0.023)
Quarterly wage pre-completion Q10 0.102***
(-0.027)
Quarterly wage pre-completion Q11 0.128***
(-0.026)
Quarterly wage pre-completion Q12 0.192%**
(-0.029)
Quarterly wage pre-completion Q17 0.261***
(-0.045)
Quarterly wage pre-completion Q18 0.102**
(-0.043)
Quarterly wage pre-completion Q19 -0.009
(-0.040)
Quarterly wage pre-completion Q20 0.0698*
(-0.036)
Quarterly wage pre-completion Q25 0.010
(-0.042)
Quarterly wage pre-completion Q26 0.2971***
(-0.063)
Quarterly wage pre-completion Q27 0.069
(-0.055)
Quarterly wage pre-completion Q28 0.035
(-0.051)
Constant -83.970 -90.060 -105.800
(-53.060) (-64.040) (-70.010)
N 1,500 1,300 1,030
First Stage Fstatistic 137.2 132.8 137.4
PartialR-squared 0.15 0.17 0.21
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Note.Counts have been rounded to the nearest ten. Standard errors in parenthgse®.0'¢*** p<0.05, *

p<0.1 Model 1 includes controls for wages measured 2 years before degree completion. Model 2 includes
controls for wages measured 4 years before degnepletion. Model 3 includes controls for wages measured 6
years before degree completion.
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Table21

Wages for Business Majors Within One Year of Graduation, IV Regression Results

Variable Model 1 Model 2 Model 3
CCB Graduate 0.799 1.013 1.383
(1.215) (1.492) (1.661)
Age at graduation 0.268 0.489** 0.052
(0.177) (0.231) (0.314)
Age at graduation, squared -0.002 -0.004 0.000
(0.003) (0.003) (0.004)
Number of quarters employed befgmduation -0.035* -0.032 -0.045
(0.021) (0.034) (0.054)
Female -0.596** -0.236 0.038
(0.276) (0.374) (0.539)
Black -0.449 -2.082* -1.976
(0.942) (1.186) (1.549)
Asian -0.554 -1.130* -1.440
(0.487) (0.674) (0.964)
American Indian -0.627 -0.745 -1.055
(0.819) (1.217) (1.670)
White 0.905** 0.631 0.290
(0.412) (0.542) (0.769)
Hispanic 1.027* 0.693 0.159
(0.624) (0.825) (1.060)
Median household income of county, logged 3.410 4.677 4.386
(2.799) (3.697) (5.472)
Percent in poverty, all ages 0.069 0.145 0.203
(0.118) (0.155) (0.225)
County unemployment rate, 2009 -0.024 -0.033 -0.055
(0.190) (0.274) (0.438)
County population density, 2010 -0.002*** -0.002** -0.002
(0.001) (0.001) (0.002)
Quarterly wage pre-completion Q9 0.161***
(0.021)
Quarterly wage pre-completion Q10 0.0598***
(0.020)
Quarterly wage pre-completion Q11 0.270***
(0.024)
Quarterly wage pre-completionQ12 0.172%**
(0.025)
Quarterly wage pre-completion Q17 0.157***
(0.026)
Quarterly wage pre-ccompletion Q18 0.075**
(0.030)
Quarterly wage pre-completion Q19 0.181***
(0.026)
Quarterly wage pre-completion Q20 0.127***

(0.028)
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Table21 continued

Quarterly wage pre-completion Q25 0.164***
(0.050)
Quarterly wage pre-completion Q26 0.208***
(0.049)
Quarterly wage pre-completion Q27 0.231***
(0.050)
Quarterly wage pre-completion Q28 0.068
(0.052)
Constant -32.790 -49.120 -38.180
(32.440) (42.920) (63.370)
N 2,150 1,590 960
First Stage Fstatistic 524.2 400.1 386.8
PartialR-squared 0.33 0.34 0.45

Note.Counts have been rounded to the nearest ten. Standard errors in parenthgse3®.0't*** p<0.05, *

p<0.1 Model 1 includes controls for wages measured 2 years before degree completion. Model 2 includes
controls for wages measured 4 ydaefore degree completion. Model 3 includes controls for wages measured 6
years before degree completion.

Table22 presents OLS estimates of wages among the high school subgroup, and
Table23includes results for the prior employment subgrolypestimates of wages are
shown for the high school and prior employment subgroups in T2&4ksd 25,
respectively The subgroup models include wages from four years prior to degree
completion The OLS models for both subgroups show no detectableetitfe in wages for
either major In the IV model fomursing majors in the high school subgroup, the first stage
F-statisticof 1.4is below the with th@SLS size of nominal 5% Wald test for the models
whichis 19.9 indicatingthat the instruments ared weak to estimate the treatment effect
CCB nursing majors in the prior employment subgroup, however, earn about $8 more per
hour than TBA graduatesAmong business majors, there was no significant difference in

postgraduation wages faZCB and TBA graduates in either subgroup
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Table22

High School Subgroup Wages Within One Year of Graduation, OLS Regression Results

Variable Nursing Business
CCB Graduate -1.979 3.065*
(8.424) (1.655)
Age at graduation -0.331 1.576
(22.600) (1.316)
Age at graduation, squared 0.013 -0.027
(0.481) (0.026)
Number of quarters employed before graduation 0.202 0.018
(0.272) (0.054)
Female -1.163 -0.389
(3.837) (0.459)
Black 1.687 -0.011
(9.744) (1.436)
Asian 2.705 -1.394*
(5.205) (0.815)
American Indian 15.470 -0.270
(10.280) (1.274)
White 1.059 -0.023
(3.770) (0.682)
Hispanic -1.074 0.785
(5.237) (1.056)
Median household income of county, logged 42.92*%* -0.086
(20.700) (4.789)
Percent in poverty, adges 1.386 0.023
(1.048) (0.241)
County unemployment rate, 2009 0.275 0.177
(0.954) (0.293)
County population density, 2010 -0.0193** 0.001
(0.008) (0.001)
Quarterly wage (earnings/hoursp17 0.428 0.482***
(0.359) (0.080)
Quarterly wagdearnings/hours) Q18 -0.050 -0.049
(0.633) (0.047)
Quarterly wage (earnings/hoursp19 -0.063 -0.034
(0.392) (0.058)
Quarterly wage (earnings/hoursp20 -0.128 -0.0797*
(0.510) (0.043)
High School GPA -0.155 1.281**
(2.754) (0.539)
Constant -461.300 -13.640

(388.000) (58.570)
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Table22 Continued
Observations 150 580
R-squared 0.12 0.12

Standard errors in parentheses
Kokk p<0.011 *% p<0.05’ *p<0-1

Table23

Prior Employment Subgroup Wag@sthin One Year of Graduation, OLS Regression Results

Variable Nursing Business
CCB Graduate 1.586 1.567
(1.750) (1.226)
Age at graduation 0.556 0.213
(0.342) (0.373)
Age at graduation, squared -0.007 -0.002
(0.004) (0.005)
Number ofquarters employed before graduation -0.067 -0.135%**
(0.055) (0.052)
Female 0.821 0.377
(1.003) (0.619)
Black -1.194 -2.695
(1.487) (2.026)
Asian -0.089 -2.827**
(1.475) (1.175)
American Indian -0.593 0.394
(2.139) (2.150)
White 1.183 -0.287
(1.059) (0.942)
Hispanic -0.644 -0.180
(1.743) (1.351)
Median household income of county, logged 0.308 6.347

(8.369) (6.047)
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Table23 Continued
Percent in poverty, all ages -0.174 0.505*
(0.377) (0.306)
County unemployment rate, 2009 0.527* -0.704
(0.313) (0.459)
County population density, 2010 -0.005** -0.004**
(0.002) (0.002)
Quarterly wage (earnings/hourspl7 0.288*** 0.117***
(0.051) (0.031)
Quarterly wage (earnings/hoursp18 0.059 0.189***
(0.047) (0.052)
Quarterly wage (earnings/hoursp19 0.005 0.171%**
(0.044) (0.043)
Quarterly wage (earnings/hoursp20 0.063 0.256***
(0.042) (0.055)
Constant 12.130 -58.830
(96.060) (70.660)
Observations 720 570
R-squared 0.40 0.51

Standard errors iparentheses
Kkk p<0.01’ *% p<0.05, *p<0-1

Table24

High School Subgroup Wages Within One Year of Graduation, IV Regression Results

Variable Nursing Business
CCB Graduate 12.3D -1.110
(54.19) (3.7®@)
Age atgraduation -6.636 0.966
(31.69) (1.388)
Age at graduation, squared 0.147 -0.04
(0.67) (0.028
Number of quarters employed before graduation 0.196 0.020
(0.257) (0.0%3)
Female -1.430 -0.405
(3.74) (0.4%9)
Black 2.628 -0.088
(9.806) (1.421)
Asian 2.096 -1.434*
(5.3RB) (0.806)
American Indian 15.54 -0.0a
(9.667 (1.267
White 1.271 0.038

(3.69) (0.675)
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Table24 Continued
Hispanic -0.444 0.8
(5.4%9) (1.045)
Median household income of county, logged 44 26)* -0.148
(20.08) (4.73)
Percent in poverty, all ages 1.567 0.0319
(1.19%) (0.239
County unemployment rate, 2009 0.490 0.1
(1.108) (0.290)
County population density, 2010 -0.017 0.0aL
(0.01m) (0.0Qr)
Quarterly wage pre-completion Q17 0.436 0.474***
(0.339 (0.079
Quarterly wage pre-completion Q18 -0.04 -0.082
(0.619) (0.046)
Quarterly wage pre-completion Q19 -0.042 -0.028
(0.377) (0.057)
Quarterly wage pre-completion Q20 -0.174 -0.08*
(0.508) (0.043)
High School GPA 1.129 1.173**
(5.441) (0.539)
Constant -411.1@ -5.93
(409.9@) (58.2M)
N 150 580
First Stagd--statistic 1.4 67.6
PartialR-squared 0.02 0.20

Note.Counts have been rounded to the nearest ten. Standard errors in parenthgsed.0't*** p<0.05, *
p<0.1 Models include controls for wages measured 4 years before degree completion

Table25

Prior Employment Subgroup Wages Within One Year of Graduation, IV Regression Results

Variable Nursing Business
CCB Graduate 8.170** 2.525
(3.752) (1.776)
Age at graduation 0.503 0.247
(0.342) (0.370)
Age at graduation, squared -0.006 -0.002
(0.004) (0.005)
Number of quarters employed before graduation -0.075 -0.139%**
(0.055) (0.051)
Female 0.724 0.375
(2.001) (0.609)
Black -1.263 -2.618

(1.482) (1.996)




101

Table25 Continued
Asian -0.164 -2.806**
(1.470) (1.156)
American Indian -0.254 0.502
(2.139) (2.120)
White 1.223 -0.279
(1.055) (0.927)
Hispanic -0.705 -0.241
(2.737) (2.332)
Median household income obunty, logged 6.585 7.068
(8.921) (6.029)
Percent in poverty, all ages 0.254 0.520*
(0.433) (0.302)
County unemployment rate, 2009 0.781** -0.767*
(0.337) (0.460)
County population density, 2010 -0.003 -0.005***
(0.002) (0.002)
Quarterly wage pre-completion Q17 0.2971*** 0.118***
(0.051) (0.031)
Quarterly wage pre-completion Q18 0.053 0.188***
(0.047) (0.052)
Quarterly wage pre-completion Q19 0.006 0.170***
(0.044) (0.042)
Quarterly wage pre-completion Q20 0.065 0.256***
(0.042) (0.054)
Constant -62.800 -66.700
(102.900) (70.330)
N 720 570
R-squared 0.39 0.51
First Stagd--statistic 96.3 235.8
PartialR-squared 0.22 0.46

Note.Counts have been rounded to the nearest ten. Standard errors in parenthgse3.0%** p<0.05, *
p<0.1 Models include controls for wages measured 4 years before degree completion

As a sensitivity check, | ran an individual fixed effects model to comp@®and
TBA postgraduation wagesThe OLS models relied on observablatrol variables to
estimate the relationship between institution type andgrastuation wagesThe IV models
relied on measures of proximity to the nea@SB and TBA institutions to isolate the effect
of theCCB on wages With fixed effects egression, each individual serves as their own
control because the outcome is measured over time and compared before and after the

treatment occursTherefore, the fixed effects model controls for all individiexiel



attributes that are constant overdinTable26 provides results of the fixed effects
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estimation Both nursing and business majors experience a significant and positive effect on

wages after graduationhe coefficient of interest for this study, however, is the interaction

of bachel ords degree

compl eti on

and

treat men

completion forCCB graduates The fixed effects regression results show that thereaare n

significant differences betwe&CB and TBA graduates in hourly wages measured in the

year after graduation for both nursing and business majors

Table26

Wages Within One Year of Graduation, Fixed Effects Regression Results

Variable Nursing Business
Bachelor's degree completion indicator 6.584*** 7.418***
(0.628) (0.387)
Bachelor's degree completion indicator * treatment status  -1.091 -1.498
(1.509) (0.960)
Enrollment status indicator 3.529%** 6.227***
(0.411) (0.282)
Enrollment status indicator * treatment status 0.512 -0.807
(0.913) (0.700)
Two quarters before enroliment 1.123* 1.368***
(0.446) (0.356)
Three quarters before enroliment 0.671* 1.468*+*
(0.379) (0.342)
Four quarters beforenrollment 0.645* 1.319%**
(0.359) (0.335)
Two quarters before enroliment * treatment status -0.191 1.276
(1.408) (0.955)
Three quarters before enrollment * treatment status 0.753 2.585
(1.955) (1.615)
Four quarters before enrollment * treatmstaitus 1.224 1.615
(1.527) (1.025)
Constant 18.45** 11.49*%*
(0.560) (0.732)
N (observations) 51,100 57,80
R-squared 0.16 0.08
N (graduates) 1,300 1,590
Quarter Fixed Effects Yes Yes

Note.Counts have been rounded to the nearest ten.
p<0.05, *p<0.1

Robust standard errors in parenthes@g ¥ **
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Summary

This study used multiple techniques to estimate the effect of eardi@fgan
employment status and wages inthe yearddfic he |l or 6 s d e g@ndfeundtibab mp | et i
the results were sensitive to the estimation stratdgyong nursing majorghe OLS model
found no difference in employment status, but the IV model estimate@@agraduates
were over 30%nore likely to be employed in the year after graduatibnis effect was not
observed among either the high school or prior employment subgroups, however, so the
effect was driven largely by the sample not classified in either suhgAoapngthe full
sample ofbusiness majors, the OLS model showed @@B graduates were about 8%ore
likely to be employed in the year after graduatiout the IV model detected no difference
No differences in employment status were found among business majwheiroéthe
subgroups analyzed.

In terms of wages, OLS models showed no difference bet@€&and TBA
graduates among business majdrke IV models estimated th@CB nursing graduates
earned between $6.90 and $7.52 per hour more than TBAajeadn models that controlled
for precompletion wages in the 2 and 4 years prior to graduation, respecti@iyever,
upon inclusion of /ear precompletion wages, theéCB effect became nasignificant
Among business majors, there was no obd#evdifference in wages betwe@&tCB and
TBA graduates in any specificatiomhe FE model also showed no difference in wages
betweenCCB and TBA graduates in both field¥ables 27, 28, and 2%ummarize the
effects of graduating from@CB on employment status and wages one year after degree

completion
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Table27

Summary o€CB effect on employment status, by field and estimation method

Employed

Estimation Method OLS v
Nursing

Full sample No effect Positive

High school subgroup No effect No effect?

Prior employment subgroup No effect No effect
Business

Full sample Positive No effect

High school subgroup No effect No effect

Prior employment subgroup No effect No effect

! F-statistic didnot exceed the critical value to reject the null hypothesis that the instruments are weak.

Table28

Summary o€CB effect on wages for Nursing Majors, by estimation method

Wages
Estimation Method OLS v FE
No
effect

Controls for wages measured 2 years prior to de No effect Positive
completion

Controls for wages measured 4 years prior to de No effect Positive
completion

Controls for wages measured 6 years prior to de No effect No effect
completion

High school subgroup with controls for wages  No effect No effect?
measured 4 years prior to degree completion
Prior employment subgroup controls for wages No effect Positive
measured 4 years prior to degree completion
! F-statistic did not exceed the critical value to reject the null hypothesis that the instruments are weak.




105

Table29

Summary o€CB effect on wages for Business Administration Majors, by estimation method

Wages
EstimationMethod OLS \Y FE
No
effect

Controls for wages measured 2 years prior to dec No effect No effect
completion
Controls for wages measured 4 years prior to dec No effect No effect
completion
Controls for wages measured 6 years prior to dec No effect No effect
completion

High school subgroup with controls for wages No effect No effect!
measured 4 years prior to degree completion
Prior employment subgroup controls for wages  No effect No effect
measured 4 years prior to degree completion
1 F-statistic did not exceed the critical value to reject the null hypothesis that the instruments are weak.
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CHAPTER 5: DISCUSSION

Summary of methods and findings

The purpose of this inquiry was to assess
community college holds the same value in th
same field awarded by aygar college or university as measured by employmeiutsséad
median hourly wages in the first year following degree completinitics of theCCB
contend that a bachelords degree conferred b
and will put graduates at a disadvantage in the labor markéttoYdate, there has been no
empirical comparison of employment outcomes betw&€B and TBA graduatesThe
results of this study providaedibleevidence that the sheterm employment outcomes for
graduates o€CB and TBA institutionsvho majaed in nursing and business administration
are comparablevhich refutes the unsubstantiated concerrG@B critics.

Using administrative data obtained for st
a Washington State publie @r 4-year institution betweer2009and 2014, hpplied quasi
experimental estimation techniques to compgemgloyment outcomes measured in the year
after graduation betweddCB and TBA graduatesThe analysis sample included graduates
who majored in the two fields with the most graduates in both institution types: nursing and
business administratiorin addition to the full sample, | also identified two subgroups of
interest based on individuaharacteristics: cases with high school information available to
include a measure of paollege academic ability, and cases with employment history prior
to enrollment The high school subgroup was analyzed separately because they are on
average youngdaverage age at degree completion is 22.7), have a lower percentage of

female graduates than the overall sample (57 vs 63 percent female), aagpraxenately
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3.5 years of prior employment history (see TableT)e subgroup with prior employment is
older (average age at degree completion is 31.5), have an average of 5.8 years of employment
experience, and is about 67 percent female.

First, | estimated employment status with OLS and IV regression by field and by
subgroup | then modeled posgiraduationvages in the year after degree completion with
OLS, IV, and FE The OLS and IV wage models included measures of weayeedorior to
degree completion in addition to the other model covaridtbe FE models were run on the
sample of cases includedtime IV wage models and required fm@mpletion wage
observations
Discussion of Findings

Employment status The effects of earning@CB on employment status were
somewhat sensitive to estimation methdd discussed in chapter 3, it is likely that the OLS
estimates are biased due to selection into institution type, so the estimates produced by the IV
models are the more credible findings when comparing thesapproachesAmong
business administratianajors, theCCB effect on employment status was positive based on
the OLS modein the full sample specificatigiut not significant in the IV modelThis
suggests that, to the extent that the distance instruments used in the IV model simulated
random assignment, the OLS estimate is biased upwalts positive effect observed in the
OLS model of the full sample became rgignificant in the high school and prior
employment subgroups.

For nursing majors, the opposite was true: OLS showaeliffeamence in employment
status, but the IV model estimategley largepositive effect indicating that nursifgCB

graduates werabout 33% morékely to be employed than their TBA counterpariisis
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possiblethat this large effect is related twetlocation of th€€CB institution that awarded

nursing degreesk-or instance, the demand for BSN nurses could be higher in the service area
of this institutionthan in other areasThere couldalsobe a higher concentration of residents

who are elddy or very young, both being populations that require more intensive health care
than residentsNo difference was observed in the subgroup analyses of nursing graduates

In summarynone of the specifications showed a negativect of earning £CB
degree. Assuming that the IV estimates are more cretidahethose from the OLS modegels
thenCCB graduates were as likely or more likely than TBA graduates to be empiotfesl
year after graduationThus,there is no evidence to support the hypothesispibizntial
employers view th€CB as a signal that the degree is of lower quality than a TBA degree in
the same major.

As discussed in the literature review, analyses of the effects of education on
empoyment outcomes have often been examined through the lens of signaling effects where
the credential is believed to reflect the underlying ability of an individual more so than the
knowledge and skills obtained through education (Baum et al., 2013;288; Darolia et
al., 2015; Deming et al., 2013; Monks, 2000) the current study, a negative effect on
employment statulr the treatment group could suggest thatGB sends a negative
signal of applicant quality to prospective employers. Bygis may assume that the TBA
would provide a more rigorous program of study, but it could be simply because community
colleges are generally open admission. It may be not widely know@@®&programs are
not open admission and have admission reguents that are comparable to fsahective

TBA institutions.
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The lack of a negativ€CB effect on employmennhay seem somewhat surprising in
light of the negative signaling effects found in experimental studies of resumes to examine
the impacts of gaduating from a feprofit institution (Darolia et al., 2015; Deming et al.,

2016). Darolia et al., (2015) found no difference in interview request rates between
applicants with a feprofit college when compared to a community college, but they also
found no difference in rates between applicavit® had earned far-profit credentialand
applicants with no college at all. On the other hand, Deming et. al. (2016) found a clear
negative effect on interview callback rates amonepfofit graduates relate to those from a
nonselectivepublic institution. Among business majorsn  De mi n elatsets t udy
graduates of aonselectivepublic institution, forprofit business majors were 22 percent less
likely to receive a call for an interview requestowever, they note a qualification to this
finding: Aéapplicant s-anamartdr fodprafis colfegeowithas mal | er
local presence are not significantly less likely to receive a callback than applicants with BAs
from publ i c mingst@ali 200l6ipi 09.s 0 ( De

This allows us to drawa parallel to theCCB analysis. Community colleges are, by
definition, physically present in the community, and have historically maintained close
relationships with the local employment communiBaugherty et al. (2014) noted that,
because of their close relationships vathployerscommunity collegesvere better able to
develop programs specifically tailored to meet the workforce needs of the local service area,
and havegenerallyprioritized local employment needs to a greater degree than regional
universities. Often, @mmunity colleges and stakeholders from local businesses worked
together early in the planning stages to develop programs with the specific knowledge and

skills required for the specific occupations of the local business representdinese
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features of CCB programs could partially explain why a negative effect was not observed
the current study

Another interesting finding from Deming et al., (2016) was that the negative effect of
attending a foprofit institution disappeared when there waditonal information
available. For instance, among those in health fields, a similar negative effect was observed
except when there was another piece of information available to indicate applicant quality,
such as an occupational license. It is qukelyi that a similar mechanism is present in the
case of the nursing graduates. The BSN degree, whether conferr&@CiB/oas a TBA, is
held to the same accreditation standards, and nurses are required to pass the same licensing
exam, so it makes seng®t the specific institution that conferred the degree would hold less
relevance when it is not the only indicator of application skill and abilitythe case of
business majorsioweverthere is a broader range of flexibility éarriculum, and theris no
comparable licensure requirement as that required for nurses.

Wages There is currently very little existing information about the fgwatiuation
wages ofCCB graduates and how they compare to TBA graduates with which to set the
context tounderstand the findings of this study. Schneider (2014a) reported that earnings of
CCBgraduates in Florida one year after graduation were higher than those of TBA graduates
in nursing, business, and education, however this comparison does not foortiad due to
selection into institution typeTheresults of this study showed that tB€B effect on wages
varied by major None of theOLS specificationdoundadifference in wages betwe€&CB
and TBA graduates in either major, with the exception of a positive effect among nursing
majors in the prior employment subgrougkewise, no difference in wages was measured

among business majors with the IV modefsnong nursing majors, however, thé models
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estimated a positive CB effect inthreeof thefive specifications; all but the full sample
model that included wages measusedyears before degree completion and the high school
subgroup In the model of the full sample that includedttols for wages measurstk
years before degree completion, the coefficient was in the same direction and of a similar but
smaller magnitudenowever, the sample size was reduced by about 500 cases, possibly
reducingthe statisticapbower to detect a ddrence In the high school subgroup model, the
sample size was reduced to about 150 cases and th&tdysF-statistic did not meet the
critical value to yield an unbiased estimate

As a robustness check, wages were also estimated with FE regresssoiming that
there are no unmeasurallenfounderghat vary over timand individualsthe FE method
produces an unbiased estimate of the effect of graduating f@@Ban wages When
individuaklevel and quarter fixed effects were includedréh@as no significant effect of
institution type on posgraduation wages

To summarize the findings of ti&CB effect on wageghe IV estimates provide
evidence to suggest a positive effect on wages among nursing .midmsever, this result
wasnot supportedby the FEanalysis When the assumptions of IV analysis are met, all
unobservable factors (both tirséable and tim&arying) are controlledWhen FE
assumptions are met, all unobservable {gtable characteristics are controlldd the
context of this study, it is probable that the IV estimates are somewhat confounded by
regional characteristics that are not controlled for with the covariates available for this
analysisTherefore, the FE results provide a more conservative estiméte ©CB effect,
suggesting that posfraduation wageare not significantly different fa€CB and TBA

graduates.
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As noted in the literature review, one of the nmshmonly expressed concerns
aboutthe CCBiis that it will be viewed as inferiobta degree conferred by aydar
institution, citing difficulties in recruitingand retainingyualified faculty, contending with
faculty and resources that might be substandardinstructionthatmight be less rigorous
than that offered by a TB/Russd| 2013; Townsend, 2005)Though, Walker (2001)
countered such criticisms by noting that,
Community colleges are accredited by the same regional accrediting associations as
universities, and the same standards woul
Community college students are not taught by graduate assistants in classes with as
many as 500 people in therihey will continue to be taught by quality faculty who
emphasize learning~or these reasons, the community college baccalaureate degree
would beome a first class degre@Valker, 2001 p.21)
We might expect to find differences in pagaduation wages if differencestween
TBA andCCBiinstitutions equip their students widlfferent levels of skills and knowledge
(Baum et al., 2013; Bill2003; Card, 2001)There may be reaiariationsin quality between
CCBand TBA institutions thatouldlead to different levels of productivity in the labor
market The literature review demonstrated that measures of institution quality can affect
employment outcomes. While there is wide variation in how institution quadisybeen
operationalized, certain characteristics were shown to be important in understanding the
relationship between the quality of education and employment outcespecially
characteristics related to the student body (Black & Smith, 2006; Eide et al., 2016; Hoekstra,

2009), the availability and allocation of institutional resources (Black & Smith, 2006; Dale &
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Krueger, 2002; Kalleberg & Dunn, 2014; Zhang, 2009), and thbwts of the service area
in which the institution is located (Kalleberg & Dunn, 2014)

As shown in Table 5, TBA andCB institutions vary quite a bit on many of the
relevant characteristics known to impact employment outcomes, so it stands talmaason
these differencesighttranslate to varied levels of instructional qualhgt couldieadto
different outcomesFor instancethe student populations are different, with students at TBA
institutions being younger, less financially independert,feom wealthier backgrounds
With larger enrollments and higher tuitions, TBA institutions have greater financial resources
to devote to instructional spending, including faculty salaries and academic services. On the
other handCCB institutions ae known for their focus on teaching (as opposed to research),
and smaller class sizes may enable more individualized instru€@iOB.institutions are also
renowned for their technical expertise in applied fields, those in v@¢iBidegrees are
offered.

Another feature of community colleges is that, apart from programming dedicated to
preparing students for university transfer, their termapgllieda s soci at aé s degr ee
generally occupationally specific. Other work has demonstrated a pasitdct on earnings
among majors that have fAéthe most functional
(e.g. computer science, social work, nursing, and accounting)" (Mayhew et al., 2016, p.
449). It could be that, becauSEB degrees are offered in majors that are generally tightly
linked to occupations, the positive effect due to the congruence between major and
occupation counteracts any potential negative signal of quality.

The key message from the results of these anailysleat there is no evidence of a

penalty in employment status or median hourly wages in the first year after degree
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completion forCCB graduates who majored in business administration or nurgigen an
effect was detected, it was positive, indiegtthatCCB graduates faredetterthan their
TBA counterparts Despite differences in the student characteristics and institutional
resources o€CB and TBA institutions, employment outcomes @B and TBA graduates
are comparable.
Policy Implications

The results of this study provide evidence that, once implementedCiBequips
graduates with B a ¢ h edegoee that yields value in the labor market equivalent to degrees
conferred by 4year institutions, and this finding has impottanplications for many
stakeholdersstates, institutions, and students.

Implications for states. Information about successful employment outcomes of
CCB graduates will be helpful for statevel higher education policy makers as they consider
ways to allocate limited resources while making strides towards achievindestataccess
andattainment goalsThe decision to impleme@CB programming is not trivialas the
process to develop proposals, obtain approvals, and develop and impkdieaegree
programs is costly and requires a significant level of effort on the part of many stakeholders
(Daugherty et al., 2014; Englat®legerdt & Andreas, 2012; Floyd & Walker, 2009;
McKinney, Scicchitano, & Johns, 2013Jhis study has shown th@étashingtonCCB
graduates experienced shtetm employment outcomes comparable to graduates of TBA
institutions, which can help other states decide ifG8 might be a good option.

This study othe CCB s specific to the geopolitical artonomic conditions in
Washington, and there will be some similarities and some differences with the conditions in

other statesWashingtorfaces challenges with increasiogllegeenrollment among recent
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high school graduates and among the populatenatl. Relative to other states,

Washington igpredicted to have a higher percentage of jobs that will require postsecondary
educationCarnevale & Rose, 2011As state funding of higher education has decreased and
the state population has grown, staitgher education leaders hadecided that th€CBis a

good option for meeting strategic state goals for higher education pBhgjandSiegerdt &
Andreas, 2012)

For statesvith the goalo increase access to baccalaureate education may wish to
considerCCB programmingit can be a good investment since, while it does require
significant effort to start up, it gains efficiencies by making use of existing infrastructure.
CCB upper division tuition does cost more trerbbaccalaureate cormity collegetuition,
but is less than TBAsand the affordability is an important element of increasing access to
postsecondary educati¢Daugherty et al., 2014; Floyd & Walker, 2009)/ashingtorhas
also demonstrated that tB&€B has helped to increase enrollments and completions among
underrepresentestudent populationandhasincreased diversity in enrollmentsjnging the
statecloser to meetinghe specified strateggoals for increasing equity in education
(Kaikkonen, 205).

Implications for institutions. Washington has demonstrated that close connections
between community colleges and local employers and businesses have helped to facilitate
successful development of baccalaureate programming that serves the needsitsf @tade
employers.One issue in particular for institutions to consider is how to build upon existing
applied associates degrees and expand into applied baccalaureates when sufficient demand
by students and employers can be demonstrated. This may betbageasons whCB

outcomes fare comparably to TBAhatthey have beedesigned with the specific skills
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needed by local employers who work with the school to develop the desired programming.
This is also importarttecaus@xpanding existing pgrams to the baccalaureate lewl
help ensure seamless transfer, which tends to be more problematic for students with applied
associ at thad sftende prradiailate well to feyear institutions.The findings of
this study suggest that iitsttions should considéZCB degrees a viable option for
expanding programming to meet the needs of the communities in which they are situated.
Implications for students. Studentdhhave many options with which to pursue higher
education, and face makhallenges as wellFor students, key decisions revolve around
whether to enrollywhat level ofdegree to pursue, where to enroll, what to study, and how to
payfor it (e.g. work while enrolled, take out student loans, or)boilineCCB gives studets
another way to earntaa ¢ h e | o rthatanminihzes soeme of the challenges associated
with attending a TBA TheCCB is more affordable both in tuition and living expensgsr
students with an apCeBimmpales aasfersucdess anel misimizes gr e e
credit loss.
Students should recognize ti@Bd e gr ees wer e pmowdethalesi gned
typical college experienéend is not geared towards students who want to study liberal arts
or humanities. Rather t&CBwas developed to enable students to earn an applied
bachel ords degree from a community coll ege t
more tailored to specific workforce skill€CB institutionsmay providestudents with a
different educatiorieexperience that hasnaller classes with more individualized
instruction. For students who want an affor
anapplied field that is tightly linked to employment opportunities in the area, th&ldBe

may prove to be a good optiofhe findings from this studyegardingCCB employment
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outcomegrovide valuable information for students and their families as they make decisions
about how to invest in higher education by choosing the institutioptbaides the best fit
for their available resources and educational goals.
Implications for Research

The CCB has been growing steadily and looks like it will continue. It still accounts
for a relatively smalportion of students, but to be good stewards of the precious resources
available to be spent on higher educatibis, important tanvestigateCCB outcomego
assess whether it is helping to achieve the goals for which it was developed, and also to
ensure that the students who inveSE{DB degrees are experience the benefits of earning a
bachel or bherefatee ateane institutionghat have implementedCB programs
should work with their state data systems to link education aptbgment records to enable
analysis of outcomedn particular, states should partner with other states to develop
regional data sharing agreements to minimize the issugseafiployment insuranakata
coverage limitations. Institutions showopursite opportunities to conduct followp
surveys of former students (including rRoompleters) to collect data on migration and
employment patterns in the shogtm and longeterm outcomes at the institution level.
Limitations

The results of the analyses geated here should be interpreted with caution
Students who attend a community coll ege to e
important ways from students who attengear colleges and universitiek fact, this is one
of the primary reasonsth@CBp r ogr ammi ng h &€Bpogransarg usti fi edi
designed to improve access to baccalaureate education for students who have been

historically underserved by TBA institutionstook steps to control for these pegisting
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differences in th@nalysis before comparing outcoméssing measures of distance as
instruments to predi«€CB status improved upon the OLS estimation by purging the
endogeneity due to the correlation between unmeasured factors that are related to outcomes
and the erroterm, thereby minimizing bias in the resulting estimafies meet the
assumption that the instruments are ignorably random conditional on covariates, | included a
set of controls to address the remaining variation, especially with regards to chaiectdris
the precollege county However, it is possible that there is sorasidualbias in the 1V
estimates Thus, as an additional check, | estimated FE regression models of wages and
found that the positiv€CB effects among nursing disappeared

With IV estimation, covariates are not needed with an instrument that is ignorably
random The distance instruments used in this study required the inclusion of covariates to
meet the assumption of random assignméiierefore, an important limitatiorf this study
is the limited availability of individualevel covariates to better evaluate and ensure baseline
equivalence between the treatment and comparison groups with IV estimaftide high
school GPA was available for a subset of my sample,stmiasing for most cases
Additional information about preollege academic achievement and colkxyel course
taking and academic achievement would improve the ability to control for indivished!
cognitive attributes that relate to employment ontes. Furthermore, to really understand
CCB effects on employment outcomes, analyses should include controls for regional
characteristics such as local demand for occupations.

Another possible source of bias is the comparability of the quality ofigtgin in the
degree programs | studietiran separate analyses by major, but it is difficult to control for

the variation in programming and quality of instruction across institutipagempted to do
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this by limiting the comparison set of institut®to norselective public 4/ear institutions,
and reviewing program characteristics including admission requirements, credit
requirements, graduation requirements, and accrediting body for each mayeever, it is
possible that unmeasured differenceprogram elements such as curriculum, instruction,
faculty, internship requirements, etc., have introduced bias to estimate<G@ Beffect A
program that provides better instruction may impart human capital that leads to greater
productivity whch in turnis more desirable for potential employarsl will result in better
outcomes CCBIn the current study, this is less likely to be problematic for nursing majors,
as the curriculum and requirements are standardized and tightly connected to specific
occupational skills Business administration programs allow for more variation in curmnculu
and requirements, so it is likely that differences in programming across institutions present
more of a threat to internal validity of the comparison betw&€B and TBA graduates.
Another limitation relates to the issue of missing data for someowrkportion of
the sample where | was unable to observe outcoir@samined employment outcomes with
a data source that linked college enrollment and completion data with unemployment
insurance dataAs described in chapter 3, unemployment insurancedtz¢s not provide
perfect coverage, and there may be patterns in what is not captured that are systematic and
biasinducing It is not possible to report true employment rates because unemployment
cannot be determined basedlack of coverage The unerployment insurance data provide
information on individuals who are employed in Washington by an employer that is required
to provide reports to the statExcluded from my analysis sample are individuals who a)
moved to another state (or are otherwiseleyga by an oubf-state employer, perhaps in a

neighboring state), b) are selnployed, c) are federal employees, or d) farm workers
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Due to these limitations, my results do not reflect employment outcomes for
graduates who meet the above critetibowever, it is likely that the excluded group from my
analysis sample of graduates from fs@hective public institutions is relatively smahs
noted earlier, 75 percent of bachel orés degr
public institution Washington Higher Education Coordinating Boa2012), and other
research on posiollege migration has found that those most likely to moveobatate after
completing college include those who attended private or highly selective institutions (Groen,
2004; Ishtani, 2011).

Finally, policies that allonCCB degree programs are inherently dependent on
regional context so the findings of this study based on Washington may have limited external
validity. The CCBdegree programs in Washington have b#ereloped specifically to meet
the needs of students and employers in that redioaddition to nursing and business
administration, Washington has developed or prop@sef degrees in fields such as IT
application development, teacher educationeartly learning, behavioral health care,
funeral services, digital filmmaking, cyber security, and community health (see Appendix A)
California has pilote€€CB degrees in fields such as Airframe Manufacturing Technology,
Industrial Automation, Emergey Services and Allied Health Systems, and Respiratory Care
(California Community Col Hosvegversthe@bulisrotcttesl | or 6 s
study can be informative for other states with similar economic, employment, and
educational conditions
Future Research

The research presented here represents an important first step toward understanding

the effects on employment outcomes of earnin
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college These initial results show th&CB and TBA graduates expence similar levels of
success in the labor market as measured by employment status and median hourly wages
Sincethis studyis the first, though, additional work is needed before drawing definitive
conclusions abouECB effects Recommendation®f future research int6CB outcomes
include building upon the current study in the following ways: a) analyze ldegar
outcomes, b) make use of experimental designs that examine responses to resumes, c) study
CCB effects for graduates in othigelds of study and in other locations, d) investighte
benefits relative to coster CCB relative to TBA degrees, and e) analyze whether allowing
CCBdegrees significantly increases bachel or 6:
Thepresent study examined outcomes within one year of degree compléi®n
possible that the results observed within one year change overRimmeeresearch should
analyzdongerterm outcomes texamine whethdhe trajectory of wage growth is
compaable forCCB and TBA graduateslt could be that shotierm employment outcomes
are influenced more heavily by signaling effects, but that over time, employers observe
productivity and the initial signal becomes less relevant than markers of lvapitzh
(Altonji & Pierret, 2001, cited in Zhang, 2009%uch an analysis will be possible with the
dataobtained from Washington by including data from additional graduates as they become
available
Experimental designs provide the best opportunitydlaie causal effects
Following the models set by Darolia et al., (2015) and Deming et al., (2016), an experimental
resume study to designed to compageB and TBA institutions would contribute valuable

information about houCCB degrees are peraed by prospective employesnd would
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supply further evidence with which to assess the credibility of estimates based en quasi
experimental techniques

Affordability is one of the key benefits GCB degrees This study has shown that
there is naCCB penalty in employment outcomes, and it is likely that the costs @@
degree were less than they would be at a TBA institutfmresearclon this topic
continues, it will be important to incorporate the costs associated with earniregthke | or 6 s
degree along with pogfraduate wagesScottClayton (2016) examined both employment
and debtrelated outcomes among baccalaureate recipients, with a focus on institution type
and field of study It would beworthwhileto examineCCB costsand returns within a
similar framework.

Despite the fact that West Virginia had the fie€2B program nearly thirty yeamgo,
in 1989 (Fulton, 2015), the number@€B programs and graduates has remained small
enough that they comprise just a small portion of all baccalaureate compldtioass
changing though aSCB programming continues to expaneor Washingtonthe number of
graduates will also increaseglding opportunitie$or additionalresearch on nursing and
business majors, but also to study outcome€{oB graduates in other fields of stud
will also be important to examin@CB employment outcomes in other geographic and
economic contes.

Finally, because this study focused on ou
it cannot assess the extent to whisterallb ac hel or 6 s dethestaofpr oduct i «
Washington may have been affected since the additiQ€C&degrees in @05 Future work
should examine rates of baccalaureate completions by major before an@dGBidegrees

were implemented to assess whether the additi@Cdé degree options has encouraged
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those who otherwise would not have completed a degnebeather, due to convenience and
affordability, individuals who would otherwise have attended a TBA decided to attend a
CCBinstead
Conclusions

Research on the effects of institution quality and-4goatiuation outcomes is
evolving Higher educatiomesearchers and policy makers are paying more attention to the
employmentnd earnings of graduate§onsidering theising cost of obtaining a college
degree, thgrowthin the percentage of students who borrow, andntreasingamounts
borrowed among¢ghose who take on student loans, institutions are being held accountable for
the ability of their graduates to find gainful employment and repay their student loans
("College Scorecard," 2013At both state and national levelsgher education leadesase
makinginstitution-level data orstudentutcome to assisthe publicin college choice
decisions Methodologically, the research is evolving both in terms the increasing use of
statistical technigues to control for selection bias, and the increasaigbility of
unemployment insurance data that enables research designs to study employment outcomes
that were not possible not that long ago.

Simultaneously, much of the discussion in higher education policy is devoted to
expandingaccess to postsecary education and increasing attainment ragsabling
community colleges to confer bachel orés degr
CCB program implementation is continuing to expand as states that already allo@Bne
are developingew programs and adding to existing offerings, and other states are approving
proposals to developCB programs for the first timeUntil now, there has only been

descriptive information to indicate how wélCB graduates fare after degree contiple
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This is the first study to apply quaskperimental techniques to estimate the causal effect of
graduating from &€CB on shoriterm employment outcomes relative to graduating from a
public 4year institution, and the findings can serve as alin@sassessment for future
research While additional study o€CB effects is required to determine whether the results
observed here can be replicatda tesults of this studyrovide valuable insight into the
employment outcomes experienced@@B nursing and business administration graduates in

Washington, and how they compare to TBA graduates in the same field af study
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