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ABSTRACT

The economic impact of community colleges has become an important factdr at bot
state and national levels. The purpose of this study was to identify and underst#id spe
factors such as gender, age, degree attainment and annual gain in ebatimfsiénce
fifth-year post-college earnings of lowa community college studentr@ecand technical
education in selected national career clusters. This study analyzed ticevye @dwer of
community college students’ background characteristics and their highaast atained to
their fifth-year annual earnings.

Existing data sets were matched to capture information on students’ education and
earnings. These data sets were: lowa Department of Education’s Memdeformation
System (MIS), lowa Workforce Development’s Unemployment Insurange¢odrds, and
the National Student Clearinghouse.

The results in the Manufacturing; Science, Technology, Engineering athd Ma
(STEM), and the Transportation/Distribution and Logistics clusters waiasi In these
clusters gender, age, economic status, community college degree and annualagaings e
were significant predictors of a student’s fifth-year annual earningsalEe and traditional
age students should be aware that, if they do not receive an associate degreenihgir e
potential is significantly less than that of males.

The Architecture and Construction cluster varied in the results. In this desteer,
age and annual gain in earnings were significant predictors of a studehtigehit annual
earnings. Females and traditional age students are at a disadvantage in ¢nigclust

relationship to their fifth-year annual earnings.
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In the Arts, Audiovisual Technology and Communication cluster gender, community
college degree and annual gain in earnings were also significant prediditirsyafar
annual earnings. Females need to understand that if they do not receive an aksgreiate
their earning potential is significantly less than males.

Community colleges are encouraged to consider these results when providing career
information and guidance to students. Earning potential based on an award is an important
variable to consider; however, it is only one of multiple variables that should be cedsider
Students who leave community college without an award find themselves eassnigdn

the median annual earnings of those who received an associate degree.
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CHAPTER 1. INTRODUCTION

The economic impact of community colleges has become an important fact@atdor s
and national legislators when appropriating funding to higher education. Publicrgpisndi
being scrutinized and legislators continue to increase the accountabilityeregoirwhen
public funds are invested. Legislators also have an increase emphasisiog areat
workforce that can compete on a global level and regain the competitiveheddeited
States has enjoyed in the past. Showing a return on investment is desired. In 2003, lowa
community colleges engaged in an economic benefits study. This studydshthat for
every dollar of state or local tax money invested in the lowa communitgedietem, the
state received a cumulative return of $11.00 over 36 years (Christophersen & Robison,
2003). Economic impact studies provide community college with valuable information that
can be shared with legislators. When a return on the state and local investment can be
shown, there is the potential to alter the way the public looks at higher education.

Christophersen and Robison (2003) conducted economic impact studies for several
other states including, lllinois, Maryland, Mississippi, New Jersey, OklahOmnegon,
Washington and Wisconsin. They conducted impact studies for individual colleges;
however, the focus in this study was only the statewide studies. The nine statexhies
provided a picture of the economic impact of each statewide community cejistgen,
which may be used to shape public policy on community college funding. In lowa, being
able to quantify the economic impact of lowa community colleges has beercianef

public policy conversations among state legislators.
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One factor that Christophersen and Robinson (2003) examined in their study in lowa
was the future earnings of community college graduates. This study indicdtsilitleats
gain 23% annual return on their investment of time and money for community college
education. For every $1.00 the student invests in a community college education, he or she
will receive a cumulative $6.47 in higher discounted future earnings over the needr36 y
This illustrates an economic impact of community college education; howegestuby
was not able to show how program of study and the level of degree attainmenhaffect t
potential future earnings of community college students.

Stoik (2004) researched lowa Unemployment Insurance (Ul) wage records for
individuals who attended Western lowa Tech Community College (WITCC) tossdithe
extent to which students benefit by attending WITCC as measured by poge@dimings.

She found that there was an economic benefit to an individual who attended WITCC.
Furthermore, in the first three years of completing a degree, stwdemt®ceived a degree
earned more than students who did not complete a degree. The study provided lowa with
detailed information regarding economic benefit as related to one institution.

A commissioned evaluation study by the lowa Department of Education with lowa
State University examined national and statewide data files that indimdad
Unemployment insurance records (Ul), Department of Education Managementatiéorm
system (MIS) and the National Student Clearinghouse (Laanan et al., 2007}judyhe s
provided descriptive statistics of post-college earnings of all lowa conyraatiege
students disaggregated by demographic information, four award categoriessteosrgud
leavers. It was the statewide data system that allowed this dissestatily to be conducted.

The current study did not duplicate the commissioned study. It sought to augment the
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commission study by exploring specific career areas: (1) Architeatwr€onstruction; (2)
Arts, Audiovisual Technology and Communications; (3) Manufacturing; (4) Sgience
Technology, Engineering and Math (STEM); and (5) Transportation/Distribution and
Logistics. Specifically, the current longitudinal study examined the ingfdotva
community college student’s background characteristic, their highestl aecaived and
their annual post-college earning on their fifth-year annual earnings.

Although there are 16 national career clusters, only five clusters weoteskhs the
focus of the current study (see Table 1.1). These clusters represent the skidded tr
occupations. Many of lowa’s community colleges are structured around tled stade
occupations. Therefore, it was believed that focusing around the five clusteisnee
earlier would provide a comprehensive look at one discipline area. In addition, the curre

study was initiated at the same time the Compton (2008) study was being condieted. T

Table 1.1. Sixteen National Career Clusters

1. Agriculture, Food & Natural Resources @shitality & Tourism
*2 Architecture & Construction 10. Human Services

*3. Arts/Audio Video Technology & Communications 11. Information Technology

4. Business Management & Administration 12. | Bwblic Safety, Corrections & Security
5. Education & Training *13. Manufacturing

6. Finance 14. Marketing

7. Government & Public Administration *15. Sciend echnology, Engineering and Math
8. Health Sciences *16. Transportation, Distitnut& Logistics

Source: National Association of State Director€afeer and Technical Education Consortium.
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two studies intended to augment each other and advance the research to the gesatest ex
possible. It was determined that the Compton (2008) study would focus on business related
clusters and this study would focus on the skilled trade clusters. Although thestadies
did not address some career clusters, the majority of career and techniaingroffered
by lowa’'s community colleges are represented in these two studies

When focusing on the economic impact of lowa’s community colleges, it is helpful to
understand that community colleges have a wide range of curricular functions whicleprovi
multiple services to students. The curricular functions in community colledadenc
academic transfer preparation, vocational-technical education, continuingi@suca
developmental education, and community service, therefore, the reasons studssits sel
community college varies greatly (Cohen & Brawer, 2008). Students may tesb®in
the minimum training needed for obtaining a job through continued education courses or
individual credit courses. Others may choose technical training throudicasstor
diploma programs or through more comprehensive associate degree programsjofitye ma
of community college students seek a degree at the community college witletitéant
transfer to a four-year college or university. lowa’s community collelgespaovide General
Education Diplomas (GEDs) for adults. Although not all of these functions provide & direc
and immediate economic benefit to students or the state, each function is desigsed to a

students in achieving their educational goals and become productive and resparzshke ¢

Statement of the Problem
In general, students who obtain higher levels of education will enjoy a greater

economic return (Compton, 2008; Friedlander, 1993a, 1996; Grubb, 1999; Laanan, 1998,
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1999; Laanan et al., 2007; Stoik, 2004). However, the majority of the research that supports
this statement has, historically, been conducted using data from four-yéatioms. The
economic return of a community college degree does not enjoy the same level of
documentation through research.

This lack of research at the community college level has implications on public
perception of a community college degree and the value state and federatideghce on
education at community colleges. Parents want the best for their children and theliea
four-year college degree is the pathway to success. The pathway through a adgmmuni
college is not well understood. As students move through their high school experience many
develop the aspiration of obtaining a four-year college degree. However, a growingrnum
of high school students are seeking to enter higher education through a commurgéy colle
(Laanan, Compton, & Friedel, 2006a). These growing numbers of people who are choosing
community colleges are doing so with less information regarding the behtfé
community college.

As state and federal legislatures increase accountability and deteimailevel of
funding to invest at the community college level, it is important to show a return datie s
and federal investment. The federal Carl D. Perkins Act of 2006 added additional
performance indicators that focus programs on high wage, high skill and/or high demand
employment and hold community colleges accountable for credential atginon-time
completion, placement and baccalaureate degree attainment. The fedenal IBgislation
augments state legislation in lowa that requires community coltegdter career and

technical programs that prepare student for high demand areas.
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In 2005, the state of lowa passed legislation that emphasized three tandastdas:
(1) Advanced Manufacturing, (2) Biotechnology, and (3) Insurance and Finaeoiaies.
These three industries were seen as major growth areas that tisbatddefocused on
strengthening. These focused efforts were precipitated by a reductionvalpsy low-
skilled manufacturing jobs in the state and the need to replace these jobs ethwage
jobs that require more verbal, math, and technology skills (Laanan et al., 2006a).

Community colleges were viewed as critical partners in preparing veoidenigher
wage jobs in these industries; however, because the economic benefitsdhgtte
community college were not understood as well as the benefit of a four-yeee degne
may have been skeptical of the value of community colleges. Research on delgnees b
baccalaureate degree has increased since 1998. The use of unemployment insurance
guarterly wage-earning data has allowed researchers the abilitasuraehe economic
impact of a community college award with a higher degree of accuracy.

lowa community colleges offer certificate, diploma, associate ofexpptiience
(AAS), associate of applied arts (AAA), associate of general studieS)(ASsociate of
science (AS), and associate of arts (AA) awards to their students butdatita to
understand the impact these awards have on a students post-college earniddisionna
students who receive awards, community colleges also struggle to understand theimpa
the students who elect to exit the community college before obtaining an awasd The
students are identified as “Leavers” in this study.

The two-year credit students in lowa’s community colleges seek acapsgrams
that prepare them specifically for a technical career or to transfdrdocalaureate granting

institution. Table 1.2 illustrates the distribution of lowa community collegéitcstudent
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Table 1.2. lowa Community College — Credit Student Award by fiscal year

Fiscal Year 2001* 2002 2003 2004 2005
AA 3,809 3,916 4,120 4,164 4,722
AS 940 936 947 1,021 1,076
AGS 33 53 52 67 63
AAA 82 64 68 83 76
AAS 3,511 3,832 3,949 4,075 4,343
Diploma 2,779 2,891 3,183 3,247 3,307
Certificate 912 982 1,155 1,221 1,348
Other 65 90 102 66 88
Total 12,132 12,764 13,576 13,944 15,023

AA=Associate of Arts; AS=Associate of Science; AGS=Associat8aferal Studies;

AAA=Associate of Applied Art; AAS=Associate of Applied Science;

Note: Students may receive more than one award.

*Fiscal Year Unknown 1

Source: lowa Department of Education, Bureau of Community Colleges and Qateer a

Technical Education.
awards from 2001 through 2005. The majority of student awards fall into one of the
following categories: certificate, diploma, associate of applied sc{@#®) and associate
of science (AS) awards, all of which are technical degrees. This wid&ulistn of awards
illustrates the need to better understand how each award impacts students ureheAsit
community college students make educational decisions on which career field togmasue
what educational level to obtain, they do so with limited information on how a given award
will prepare them for the workforce.

This study examined four categories of educational attainment: (¢¢le#2)

Certificate, (3) Diploma, and (4) Associate degree. This research foooselimited
number of career fields. Of the 16 national career clusters, five clustergxamined in

this study: (1) Architecture and Construction; (2) Arts, Audiovisual Technaagdy

Communications; (3) Manufacturing; Science, Technology, Engineering and S$IE);
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and (4) Transportation/Distribution and Logistics. For the purpose of the cuudnt s
Manufacturing and Science, Technology, Engineering and Math were combined into one
cluster (Manufacturing; Science, Technology, Engineering and MataNtyTobecause they

are related to manufacturing in the Classification of Instructional &m§CIP).

Significance of the Study

The implications of this study include public policy and practice, college decision
processes, student decision-making, an understanding of the students served, and additiona
research agendas. The ability for lowa community colleges to link their pparioe to
economic indicators has the potential to position them well to receive strongert$tgrpor
local communities and the state legislature. By demonstrating througinatepesitive
influences of community college education in lowa and post-college earnings, bettare
able to explain the economic benefit of obtaining an award at a community coltegesa
implications on both local as state tax revenues. Showing these linkages ménaaggotbe
public perception of educational funding from a drain on the state budget to an investment i
the future.

This research provides community college leaders with an understanding of the
relationship between a student’s background characteristics, their highestreeeved,
their post-college median annual earning and the students’ fifth-year aamiags.
Understanding what programs and awards position students for greater finaregassnc
the workplace or lead to further education may assist students as they magdubaironal
choices while attending a community college. Community college leadsralso gain an

understanding of the relationship background characteristics and previous educabion has
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the post-college median quarterly earnings. This information may be usafldadating
resource in order to ensure the success of all students who attend a communéy colleg
This study adds to the research by exploring factors that predict the pogecolle
earning in (1) Architecture and Construction; (2) Arts, Audiovisual Technology a
Communications; (3) Manufacturing; Science, Technology, Engineering and M&M{|S
and (4) Transportation/Distribution and Logistics national career clustenultiple
regression analysis was utilized to understand the relationships betweEmstu
background characteristics, degree attainment and fifth-year posiecelienings. Ultilizing
five years of earnings data provided an opportunity to study the impact of a cognmunit

college award.

Purpose of the Study

The purpose of this quantitative study was to better understand the relationship
between community college students and their post-college earnings. Thisrgtlyded the
predictive power of a community college student’s background characteribeir highest
award attained, four consecutive years of gains in median annual earnirggaderd’s fifth-
year annual earnings in the (1) Architecture and Construction; (2) Arts, Audhbvis
Technology and Communications; (3) Manufacturing; Science, Technology, Enginaedin
Math (STEM); and (4) Transportation/Distribution and Logistics nationalecaiuster.

Community colleges, students and legislators may benefit from the results of thi
study. Community colleges need to clearly understand the economic impact of the
community college experience. This study has augmented the existagcteby Laanan

(1998), Sanchez (1998), Grubb (1999), Christophersen and Robinson (2003), and others by
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focusing specifically on programs and the awards that are received by stuskerntsnts
need to better understand the value of the community college experience arahthmie
benefits of the different award options that are provided to them through the community
colleges. The lowa legislature has linked education to economic development theugh t
lowa Industrial New Job Training Program (260E) and the lowa Jobs TrainingaRrogr
(260F) (Laanan et al, 2006a). However, they need to clearly understand the Imapact t
community colleges can have on economic growth of a region or the state.

The state of lowa has identified three major targeted industry sectorsl|ciodws
the state’s economic development resources in these areas. The targetedsndciside;
advanced manufacturing, biosciences, and information solutions/financial servius

study focuses on two of the three targeted industries that the state lowantifisdde

Research Questions

In order to identify and understand specific factors such as gender, age, and degree
attainment that influence fifth-year post-college earnings of lemantunity college
students in career and technical education in (1) Architecture and Constructitris(2)
Audiovisual Technology and Communications; (3) Manufacturing; Science, Tegynol
Engineering and Math (STEM); and (4) Transportation/Distribution and Lcgjisétional
career clusters the following research questions were proposed:

1. What are the background characteristics of lowa community college ttuhetine
(1) Architecture and Construction; (2) Arts, Audiovisual Technology and

Communications; (3) Manufacturing; Science, Technology, Engineering and Math
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(STEM); and (4) Transportation/Distribution and Logistics national catasters,
who received an award or left without receiving an award?

2. Among students who worked full-time, what are the median annual earnings and the
annual percent gain in earnings of lowa community college students in the (1)
Architecture and Construction; (2) Arts, Audiovisual Technology and
Communications; (3) Manufacturing; Science, Technology, Engineering and Math
(STEM); and (4) Transportation/Distribution and Logistics national catasters?

3. Among students who worked full-time, to what extent do their background
characteristics, highest award (certificate, diploma, or associate afdappience
degree) received and annual gain in earnings in the (1) Architecture and Qamstruc
(2) Arts, Audiovisual Technology and Communications; (3) Manufacturing; Science,
Technology, Engineering and Math (STEM); and (4) Transportation/Distribution and

Logistics national career clusters predict students’ fifth-yeavual earnings?

Theoretical Perspective

The theoretical framework utilized in this study is the human capital thddmig
theory posits that society and individuals derive economic and social benefit from
investments in improving the lives of individuals within the society (Becker, 1993).
Community colleges play an important role in developing human capital (Laanasy, Eard
Katsinas, 2006) because of their close partnerships with business and industryrdadusei
on preparing students for the world of work, making this theory an appropriate choice.

The human capital theory (Becker, 1993) is useful in studying the impact on post-

college annual earnings. Becker (1964) found that education and training aretthe mos
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important investments in human capital. Economists understand that a substanttalrgrow
income in the United States remains after the growth in physical capitall@rdlre
accounted for which has lead some economists to place and emphasis on education and
training in promoting economic development.

Although the concept of viewing humans as capital has been controversial in the past,
it has gained acceptance not only in economics, but also in other disciplines andtznong
general public. In his research, Becker (1994) calculated a person’s retigrofan
investments in human capital. These investments may come in a number of ways such a
on-the-job training, apprenticeship training, formal schooling and other knowledge.ofEac
these ways of investing in human capital require costs to acquire the capitatiand ea
investment will have some impact on future earnings. The rate of retuas pla@conomic
value of an investment in human capital with can assist in determining if sreeraalue to
invest in human capital.

The better one understands how human capital is impacted by education and training
the better one will be able to assist community college students invest in thdiuavan
capital. Although the current study did not address the financial investmentsrd states
in his or her educational training which is needed to calculate the economic forpact
student, it has identified factors that influence post-college earnings afwaty college
students. Chapter 2 presents additional literature regarding the humantbapitablnd

calculating economic impact for the student.

The purpose of this study was to identify and understand specific factors such as

gender, age, degree attainment and annual gain in earnings that influengesfiffost-
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college earnings of lowa community college students in career and tecluhicatien in the
(1) Architecture and Construction; (2) Arts, Audiovisual Technology and Commiamsat
(3) Manufacturing; Science, Technology, Engineering and Math (STEM); and (4)
Transportation/Distribution and Logistics national career cluster.

The human capital theory provides a theoretical rationale to view students’
background characteristics and the award they received as investments in hpitahnTdae
use of students annual gain in earnings are viewed as intervening variabkse|C 2003)
that influence the predictive power the other independent variables have on the single
dependent variable. Annual gain in earnings was used as the intervening variahteohst
median annual earnings to better represent students with all income levelg.tHésannual
gain in earnings variable allows every case to be represented equitdddy@gression
model.

The independent variables in this study support the human capital theory by
representing investments in a student’s human capital. As each variabletevad eto the
linear regression model their predictive power was determined. It was wsahdlyze the
predictive power of background characteristics and the award the studevedebewever,
the greatest benefit of the annual gain in earning variables was the inflbesee/ariables
had on background characteristics and the awards a student received.

The dependent variable in the study was the fifth-year annual earnings of students
who either left or completed an award at an lowa community college and workchéul
from 2002-07. Several independent variables were used in the study to determine a

relationship to fifth-year post-college earnings.
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Definition of Terms

The following terms were defined for use in this study:
Associate of Applied Arts (AAA) degrelerimarily intended for career training in providing
students with professional skills that will allow them to gain employment incfisfesld
of work in the arts and humanities areas. An AAA degree has a minimum of 72 semester
(108 quarter) credit hours and a maximum of 86 semester (129 quarter) credit hours,
including general education requirements, which exceed the requirementsstugate of
Applied Science degree.
Associate of Applied Science (AAS) degragrogram of study intended to prepare students
for entry-level career/technical occupations. A minimum of 72 semester (108ryjoeetit
hours and a maximum of 86 semester (129 quarter) credit hours which include at least 12
semester (18 quarter) credit hours of general education.
Associate of Arts (AA) degre€onsidered a “transfer” degree that provides a strong general
education component to satisfy the lower division general education requireoremnts f
baccalaureate degree. An AA degree contains a minimum of 60 semester (90 ljoarser
and a maximum of 64 semester (96 quarter) credit hours.
Associate of General Studies (AGS) degieesigned primarily for acquiring a broad
educational background rather than pursuing a specific college major or
professional/technical program. It is intended as a flexible program andhohaga specific
curriculum in lower division transfer, occupational education, and professiohaldat
education. An AGS degree requires a minimum of 60 semester (90 quarter) hours and a

maximum of 64 semester (96 quarter) credit hours.
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Associate of Science (AS) degré&rimarily intended to encourage exploration of academic
options, which require a strong background in math and/or science, and prepare students to
initiate upper-division work in baccalaureate programs or prepare for emplbydue AS
degree contains a minimum of 60 semester (90 quarter) credit hours and a max®dum of
semester (96 quarter) credit hours.

Career Clusters:A grouping of occupations and broad industries based on commonalities.
The 16 Career Clusters organize academic and occupational knowledge andtskall
coherent course sequence and identify pathways from secondary schools to two- and four-
year colleges, graduate schools, and the workplace. They are: Agriculturetarad Na
Resources; Construction; Manufacturing; Logistics, Transportation, antbDitn

Services; Information Technology Services; Wholesale/Retail SateServices; Financial
Services; Hospitality and Tourism; Business and Administrative SerHeadth Services;
Human Services; Arts and Communications Services; Legal and ProtestiveesS;

Scientific, Engineering, and Technical Services; Education and Training&srand Public
Administration/Government Services.

Certificate: Designed for entry-level employment and has a minimum of 12 semester (18
guarter) credit hours and a maximum of 18 semester (27 quarter) credit hoursificateer
may be used toward subsequent completion of a diploma or associate of applied science
degree and may be in rapid response to business and industry.

Classification of Instructional Programs (CIPA national classification system to provide
taxonomic scheme that will support the accurate, tracking, assessment andg epdktlds

of study and program completions activity.
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Completer: A student who completed an associate’s degree, a certificate, or a diphoima, a
was not found to be enrolled in any postsecondary institution in the year following
completion (2002-2003).

Diploma: Represented by a coherent sequence of courses consisting of at a minimum of 15
semester (22 quarter) credit hours and not to exceed 48 semester (72 quarténuedi
which include at least 3 semester (4 quarter) credit hours of general educatliploma

may be used toward subsequent completion of an associate of applied scieree degre
Full-time working status:A student who was reported in the Unemployment Insurance (Ul)
wages as having worked three out four quarters within the year.

Gain in Median annual earningsCreated by calculating the difference between the median
annual earnings from student® and 2% year, 3% and & year, 3 and 4" year and % and

5" year.

Highest award receivedThe hierarchy of awards is certificate being the shortest award, a
diploma and then an associate degree. A student who receives more than one award would
be categorized in the higher award category.

lowa Workforce DevelopmenA state department in lowa that contributes to lowa’s
economic growth by providing quality customer-driven services that support ptgsperi
productivity, health and safety for lowans. In conjunction with state and local economic
development efforts, IWD also assists businesses to fulfill their workfeeds.

Leaver A student who left the community college after completing at least one cradg dur
the academic year without receiving an award and who was not found to becemralhy

postsecondary institution in the following year (2002-2003).
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Lost wages (Forgone wagesYage potential of a student while attending a community
college.

Management Information system (MIyn lowa community college individual student
record management system that is managed by the lowa Department didaduca
Median annual earningsThe sum of all quarterly earnings, delimited to students who
earned wages in three out of four quarters.

National Student Clearinghouse (NSC)he nation’s trusted source for post-secondary
student degree and enrollment verification. Through its verification reportiagosd, the
NSC helps colleges and universities improve efficiency, reduce costs akidadoand
enhance the quality-of-service they provide to their students and alumni, lendirugiomstjt
employers, and other organizations. All NSC programs are designed to reconembsr
schools’ administrative burden of providing educational record verification while
maintaining the confidentiality and privacy of records in their care in fullpti@mce with
the Family Educational Rights and Privacy Act (FERPA). The NSC has aat frgek
record of working with higher education professionals to transform studentnegmbohnd
degree verification.

Occupational Information Network (O*NET)This classification is the Department of
Labor’s replacement for the venerable Dictionary of Occupational T#esgforementioned
definition). The latest versions are based on the Standard Occupational Ctassifithe
O*NET consortium has also developed an on-line viewer for accessing infonnahtut

O*NET occupations.
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Occupational Outlook HandbookA nationally recognized source of career information,
designed to provide valuable assistance to individuals making decisions aboutttineir f
work lives. This handbook is revised every two years.

Program completer:A student who successfully completes the requirements of a community
college degree program.

Standard Occupational Classificatigh998/2000, SOC) The SOC is the federal
government’s official classification structure for occupations. Allfglderograms that

classify workers use or are based on the SOC.

Targeted IndustriesDefined in lowa as: Advanced Manufacturing — Industries dedicated to
the rapid introduction of new processes, materials and technologies to mamiacturi
applications; Biosciences — Industries involved in the application of biological and
biochemical sciences to plant, animal, processed foods and humahspamation
Solution/Financial Services — Businesses experiencing huge growth inuhenices and
financial services/information technology industry.

Unemployment insuranceéiVage data used by lowa Workforce Development to calculate
financial benefits to qualified workers who are unemployed. Ul contains the indiwdgal

data from all employers for each quarter of employment.

Summary
This quantitative study sought to expand the literature on the nation level and provide
new research within the state of lowa about the economic impact of communitgsolleg
Specifically, this study examined the relationship between lowa comnuatiége students’

background characteristics, award completion and gain in median annual earnirsgudihe
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focused attention on students’ fifth-year annual earnings in selected natogal clusters at
lowa community colleges. The National Student Clearinghouse was used toufilteose
students who transferred from an lowa community college to another higher education
institution.

Multiple state and national data files were utilized to better understand the
relationship between the different lowa community college degrees astlittent’s post-
college annual earnings. The lowa Department of Education manages thargsgmm
college Management Information System (MIS). All 15 lowa community codege
required to report student information within this system. This database cottdiests’
background characteristics, major codes and educational attainment, whicimaref she
independent variables that were used in this study. The lowa Workforce Developme
manages the Unemployment Insurance (Ul) database for the state ofltaveaemployers
are required to report earnings of their employees on a quarterly basis. taHikdaas
used to construct the remaining independent variables and the dependent variable wssed in thi
study. The National Student Clearinghouse (NSCH) database contains ifdortnat
assisted in determining cases, in the MIS database, that are enratlbdri higher education
institutions. Although, it was not possible to account for all cases in this studNS@id
did account for some of the missing cases in the MIS database.

Chapter 2 provides a review of existing research on economic impact and post-
college earning of community college students and shows the evolution of thelreSdaec
review of literature also provides information on the career and technicahsyskewa, the
national career clusters, and shows how the usage of Ul wage information hasidhang

way research is conducted. Although the amount of research regarding conuuolleds
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student post-college earnings is sparse, there has been a recent surgeesesuch.r The
use of the Ul wage information has contributed to this surge because it is memieas
acquire wage data which has greatly increased the reliability ofchssaeconomic impact
and post-college earnings.

Chapter 3 describes the general methodological approach, data sources atesvaria
used in the study. This chapter provides greater detail on the state and wlatianal
collection systems used in the study. The participants in the study anéedsnd
descriptive statistics are provided on the sample size and background ciséicactérhe
sensitive nature of these data required security agreements betwaemnddi#orce
development, the lowa Department of Education, and lowa State University. The
data/statistical analysis procedures are explained for each reseastibrgand the
limitations and delimitations of the study are also explained in this chapter.

Chapter 4 presents the findings of the study. This chapter addresses the findings
related to each research question. The demographic characteristics, anedi@rearnings,
percent increase in annual earnings and the multiple regression analgsidrassed
separately for each of the four national career clusters that are etbitithe study.

Chapter 5 provides a discussion of the findings by the selected career @ndtbgs
the independent variables. This is followed by the implications, recommendation and
conclusions of the study. Legislative interest in the economic impact of woitymoolleges
was a significant reason for this study. The policy implications of this stedydalressed in

this chapter along with suggestions for conducting future research.
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CHAPTER 2. LITERATURE REVIEW

The community colleges, as a system, serves the diverse needs of all stndents
each of the awards granted by the community colleges serve a valid fumittionthe
educational system. Depending on the students’ needs and interests they can chbose whic
award option is right for them. Since the majority of students seek their educatioa f
community college to gain employment, it would be important to assess which ogtion wi
yield them the greatest financial return throughout their careers. {Enéuire review
focuseson a review of career and technical education in lowa, the national cargter<|

and research studies that address the economic benefits of a communitydemiege

lowa Community College System

lowa’s community college system, as it is known today, began to take shape in 1965
when lowa passed Senate File 550, the Area Schools Act. This act provided the basic
governance structure (local boards with state oversight), funding structuref(iocal
property taxes state general aid and tuition), and mission (provision of diversenaica
liberal arts, adult education, and training programs) for fifteen regiosi#utions (Varner &
Friedel, 2004). Each of these institutions serves a specific geographif #ne state and
has evolved into lowa’s comprehensive community college system. In 2004, nearly one in
four lowans between the ages of 18 and 64 enrolled in an lowa community collegeofferin
(Varner & Friedel, 2009).

lowa’s community colleges have always been viewed as providing techninaidrai
to prepare students to enter the workforce or upgrade their skills to adapt theghangi

workforce. However, it has only been since the late 1980s when the community college
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really began to be viewed as a transfer college. lowa’s community collegessar in arts

and science enrollments in the 1980s and in 1987 the fall headcount of credit arts and science
enrollment surpassed the vocational technical enrollment for the firstitioeel972

(Friedel & Varner, 2004). In 2008, credit enrollment in arts and science progras

76,895 or 60% of the total credit enrollment in lowa’s community colleges. This cesmpar

40,500 students who were enrolled in career and technical programs (Utman, 2008).

National Career Clusters

The national career clusters are comprised of 16 individual groupings, or clusters, of
occupations/career specialties that can be used to organize curriculum antlanstruc
Occupations/career specialties are grouped into the career clusestobascommon set of
knowledge and skills that are needed for career success. The knowledge and skills
represented by career clusters prepare learners for a full rangaupfibons/career
specialties, focusing on the holistic, polished blend of technical, academic pluyaiity
knowledge and skills. This approach is perceived to enhance the more traditionallapproac
to career and technical education that tends to focus on specific occupatiorsatskikeded
in industry.

In 1994, Goals 2000: Educate America Act created the National Skills Standards
Board (NSSB). This board was charged with identifying broad occupatioséid and
creating a system of standards, assessments and certificatieastiariuster. During this
same time the National School-to-Work Opportunity Act created the NatiochabBto-
Work Office (NSTWO. In 1996, the NSSB, NSTWO, and the Office of Vocational and

Adult Education (OVAE) teamed together on project called “Building Link&yegect” that
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lead to the release of the 16 clusters (see Table 1.1) by OVAE in November 1999

(NASDCTEC, 2008).

In 2002, OVAE did not renew funding for career clusters and the National
Association of State Directors of Career and Technical Education began to provide
leadership for career clusters under the name “States’ Career €lagiative”
(NASDCTEC, 2008). The NASDCTE have continued to manage this initiative to thetprese
date.

In the state of lowa, the lowa Department of Education recognizes the 16 caree
clusters. All career and technical programs in lowa’s communitygeofigstem are
categorized by career clusters, and educational data are reported bydhect @lasters.
Each career and technical education program is assigned a Classificalistricction
(CIP) code, which is defined by the federal Department of Education and repottied i
Integrated Postsecondary Educational Data System (IPEDS). A congilefedIP codes
by national career cluster is provided in Appendix A. The Manufacturing chrstethe
Science, Technology, Engineering and Math (STEM) cluster were combined furgoses
of this study. The rationale for this recoding was because all of the progdas that
constitute these two career clusters are career and technicahpscgrd related to the
manufacturing industries. Although there are several distinctions betweenwioedusters,
this study was delimited to only career and technical programs within commahéges.
Therefore, only a subset of Science, Technology, Engineering and Math (Sa&lategi r
programs were identified.

The lowa Department of Education and lowa Workforce Development partnered

together to produce publications that demonstrate the relationship between educationa
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attainment, ranging from high school to a bachelor’s degree, and current seraptoy
opportunities. These publications are organized produced for each of the 16 carer: clust
The first study to use the national career clusters as framework yopstsidcollege
earnings using lowa community college students was conducted by Compton (2G08). Hi
study utilized the same secondary data set utilized in this dissertatign Jtuel Compton
study focused on the business, information technology and marketing career clusiters. T

research study complements the Compton study by focusing on other carees.clust

Economic Impact Studies

The economic impact of community colleges has become an important factiatdor s
and national legislators when appropriating funding to higher education. Thisveas dri
several community college systems to invest in economic impact studies. In 2008;ahe
community college system joined lllinois, Maryland, Mississippi, New ye@klahoma,
Oregon, Washington and Wisconsin in conducting an economic benefits study. This study
concluded that for every dollar of state or local tax money invested in the lowauodynm
college system, the state received a cumulative return of $11.00 over 36 years
(Christophersen & Robison, 2003). One area that Christophersen and Robinson examined in
their study was the future earnings of graduates. This study indicatedittettstgain 23%
annual return on their investment of time and money. For every one dollar the student
invests in a college education, he or she will receive a cumulative $6.47 in higher didcounte
future earnings over the next 36 years. The future earnings of graduttissstudy could
not address specific subgroups of students, background characteristics or daigreerat

therefore, limiting the impact and use by community colleges. In addition totéteitevel

www.manaraa.com



25

economic benefit studies, Christophersen and Robinson also conducted studies for individual
colleges.

Economic benefit studies provide community college with valuable information that
can be shared with legislators. The results of this economic benefits sttedyhaesd with
lowa legislators in 2005 when the Grow lowa Value fund was established atedci@va’s
three targeted industries. The study was able to demonstrate a return amdsiiatala

investments and did impact the final language of the legislation.

Theoretical Perspective

The human capital theory (Becker, 1993) is useful in studying the impact on post-
college annual earnings. Becker found that education and training are thenpwant
investments in human capital. Becker developed his human capital theory oveeéiis car
Economists understand that a substantial growth in income in the United States raieali
the growth in physical capital and labor are accounted for which has lead someistotim
place and emphasis on education and training in promoting economic development.

Although the concept of viewing humans as capital has been controversial in the past,
it has gained acceptance not only in economics, but also in other disciplines andlzmong
general public. In Becker’s research he calculates a person’s ratierofae investments in
human capital. These investments may come in a number of ways such as, on-the-job
training, apprenticeship training, formal schooling and other knowledge. Each of these w
of investing in human capital require costs to acquire the capital and each enesith
have some impact on future earnings. The rate of return places an economic value of an

investment in human capital which can assist in determining if there is atvahwest
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human capital. Some investments may only benefit a specific employer. Fgiexam
training on a piece of equipment or process that has limited use outside of that company
Other investments will have a more general application, for example, tramwglely used
software programs or theory training in a specific career field. empoyer typically pays
for training if it is specific in to the company, however may times the individyal foa the
investment if it is more general in nature.

The most important investments in human capital are education and training (Becker
1964). Although this study did not address the investments a student makes for their
educational training which is needed to calculate the defined economic impactimient,

it identified factors that influence post-college earnings of community calegents.

Studies of Post-college Earnings Prior to 1998

Before the early 1990s the vast majority of the literature on economidtdeaef
been in relation to the baccalaureate awards. There was little resedratidiessed the
economic benefits of a community college degree and the research that was daszdddre
community colleges in a very broad manner. Since the early 1990s, there have been a
growing number of studies in this area.

The Economic Benefits of Attending Community Col{8gechez & Laanan, 1998)
provides a comprehensive review of the literature prior to 1998; thereforetetasuiie
review reference¥he Economic Benefits of Attending Community Collegthe literature
before 1998, and includes current literature that was developed after 1998.

In The Economic Benefits of Attending Community Coll8gachez and Laanan

(1998) compiled the work of eight other researchers in a comprehensive review of the
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economic benefits of attending community college. The research includeddtagavdies
conducted in California, Florida, North Carolina and Washington, with two additional studies
focusing on individual community colleges in Washington and California.

Data by federal agencies have categorized educational attainméntledegrouped
students into the following categories: (1) not a high school graduate; (2chmbl s
graduate; (3) some college; and (4) baccalaureate, masters, doctora¢ssipnafl degree
completers. Included in the “some college” category are all individdadscamplete less
than a four-year program, including those who attain an associate degredioaiertData
categorized in this way has limited the ability of researchers toegblatcontribution of
community colleges in terms of the economic benefit to individuals’ post-cakagengs.
(Grubb, 1996; Romano, 1986; Sanchez & Laanan, 1998). Therefore, as research on
community colleges increased, the method of collecting data has shifteduingey s
instruments prior to the 1990s to using wage data information from the state depaftment
labor unemployment insurance (Ul) wage records files. Wage informatidmeciacked by
using the Social Security number of the individuals and matching it with the infforma
employers submit to the Department of Labor. This system does have sormolinsjtit
doesn’t contain military employees, the unemployed or self-employed indwidiid federal
employees. The system also doesn’t identify employees as part-timéll \Mage data are
comprised of individual state systems. Therefore, it may be cumbersometiisisestem
in some situations without state-to-state agreements. For example, amioyroollege that
is located in a corner of any given state will draw “local” students thoee or four
surrounding states. Upon graduation many of these students may choose to return to their

home state, making tracking these graduates more difficult.
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Sanchez and Laanan (1998) provided detailed information regarding the economic
benefits of community college education, particularly the relationship bateducation and
earning. They included background information on legislative trends that aregdrivi
accountability within the educational system and address the shift oategssirom viewing
education as a societal benefit to an economical benefit to the state dewedivtidual.

They also included an historical perspective on the emergence of the accayntabil
movement in the 198G@md the attributes that contributed to the accountability movement.
Fiscal restraints, the influence on accreditation process and statetesandee listed as
attributing factors by Sanchez and Laanan. State and federal mandatesposes] on
community colleges. The Carl D. Perkins Vocational and Applied Technology Education
Act had imposed federal accountability on all career and technical progranesfollowing
minimum core areas: Academic attainment, Skill proficiency, Retention, Coomple
Placement, and Nontraditional participation. The book also references thel Federa

Workforce Investment Act (WIA) and the Job Training and Partnership Act (JTPA)

Studies of Post-college Earnings 1998 — Present
In Learning and Earning in the Middle, part I: National Studies of Predbacreate
Education, Grubb (1999) provided a historical perspective on the issue of learning and
earning and a comprehensive assessment of research directly focused acgleetizate
education.
Grubb (1999) concurred with Sanchez and Laanan (1998) that the majority of the
early research was focused on baccalaureate degrees and higher in cethgdmngh school

diploma and it wasn't until recently that the economic benefit of community cellegge
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been addressed. However, in the review Grubb focused specifically on national studies

When looking at national studies Grubb identified several common data sets thadare us

three national longitudinal data sets:

The National Longitudinal Survey of the Class of 1972 (NLS72);

The High School and Beyond Study of the classes of 1980 and 1982,

The National Longitudinal Survey of Youth (NLS-Y), which followed a group of
individuals who would have a graduated from high school between 1976 and 1983.
Additional data sets used are:

The Survey of Income and Program Participation (SIPP); this data setpassEs

the entire population and not a select group. The survey has been conducted every
year since 1984 and was limited as a longitudinal survey since the respondents are
only followed for 28 or 32 months.

The National Survey of Adult Literacy (NALS); while its major purposesvter
ascertain literacy practices and measured levels of literacyp ita@llected data on
employment.

The Current Population Survey; this is a limited survey that addressed Cerainch
Associate degrees in 1992. Relatively few data sets include information about

certificate programs which are 2-year programs focusing on occupgireparation.

The review compiles findings of the following research studies: AvardtDéAllesandro

(2002); Groot, Osterbeck, & Stern (1995); Grubb (1995a, 1995b); Hollenbeck (1993); Kane

and Rouse (1995b); Leigh and Gill (1997); Rivera-Batiz (1998); and Surette (1997, 1999) to

address the effects of baccalaureate and associate degreesatasr@#incl postsecondary

education without credentials, on employment outcomes as well as other quettitausto
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the economic benefit of community colleges. By comparing the aforemeshStundies,

Grubb established validity in his assessments. With the limited number of sfedwsned

on this topic, it is difficult to refute studies that show a differing assessmérd same

issue. However, as the research grows, a clearer picture will emerge.

Grubb’s (1999) findings are not surprising:

In general, the greater the amount of education, the greater the economic return.
As expected community college training will yield a smaller econonticrreéhan the
baccalaureate degree; however, there are some areas in the health occupations
engineering, public service and certain technical areas that vidllgyi@igher

economic return than a humanities or education baccalaureate degree.

Overall, there is a clear and substantial economic return to the associats degr
however, academic associate degrees have little economic returns.

Economic returns are highest in engineering and computer fields for men aned health
related occupations for women.

Cosmetology and child care yield insignificant or negative economic returns.
Women yield a higher economic benefit than men from a community college degree
Certificate attainment has limited economic return except for occuplterndicates

that can yield a greater return than associate degrees.

In Learning and Earning in the Middle, part II: State and Local Studieed&ucalaureate

Education, Grubb analyzed many of the same studies that were addressed by Satch

Laanan (1998). The analysis focused on individual state systems and community colleg

systems. Studies that focus on local and state can and do provide more detailedamformat

that is deemed useful to policy makers and administrators. Although the findingl in bot
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local and state studies corroborate the findings in the national studies, pakeysniew
them with greater validity because they take into consideration theedifes in the state
workforce and the educational system.

The Unemployment Insurance (Ul) data is clearly the database of ¢baonckcate
economic benefits. Where surveys would yield 20% to 30% returns of participant$, the
database matches 60% to 90 % of participants. Grubb (2000) identified the sameisnitat
to the Ul database as Sanchez and Laanan (1998) but referenced some ameasahat a
covered within the Ul system and some farm workers as additional limitations

In Part | and 1l of Grubb (2000), the way students were compared was different. As
identified in Part | of Grubb (2000), the national studies compare earning of cotymuni
college graduates to high school graduates, where as in state and localteeydempare
the participants to themselves, Pre College to three years aftertgrad\&ithin the
national data sets, researchers are able to conduct longitudinal studies tonddtesm
economic impact over 5, 10 and 20 years. State and local studies typically do not go past
three years after graduation. State and local studies can also break dowualtaénte
specific program areas and by associate degree and certificate.

Sanchez, Laanan, and Wiseley (1999) studied Post-College Earnings of Former
Students of California Community Colleges. They analyzed a specifictadid0,000
California community college students during the 1992-93 academic ybaraeve either
considered “leavers or completers.” A “completer” was defined as a stuberdid receive
a certificate or degree, whereas a “leaver” was defined as a studentiwiai tkceive a

certificate or degree but may have completed some units.
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The purpose of the study by Sanchez et al. (1999) was to address the following
guestions: (1) What is the economic value of obtaining a vocational certificateagsociate
degree from a California community college? (2) How do students’ post-celegmgs
from the last year in college, first year out of college, and third year out efedliffer by
educational attainment for all students and vocational students? (3) Whatelatioaship
between educational attainment and earnings for students under 25 and for students 25 and
over? and (4) Are there differences by racial/ethnic background, econatnig, sfender and
age group among vocational students?

The Sanchez et al. (1999) study relied on the Unemployment Insurance (Ul) wage
data, the student records maintained by the California State University (@fancellor’s
office and demographic and educational data from all California communitgeaitadents
maintained by the Chancellor's Office Management Information Sy@#®). In order to
make comparisons of earnings for the last year in college to the thirdutezrcollege the
consumer price index for urban (CPI-U) was used to adjust earnings to 1996 earnings.

The results of the study by Sanchez et al. (1999) were similar to the Friedlande
(1996) study on the same cohort. Both support the notion that there is a positive relationship
between formal education and earnings. Therefore, students who complete matiereduc
increase their likelihood to yield a greater economic benefit. More spesfilts were:

e Completing a vocational certificate or associate degree greatgases the students
post-college earnings compared to taking a minimum number of units.
e Vocational students who earned associate degrees yielded a gyegtaand a

greater gain than that of certificate degrees. However, students witlooatimonal
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certificates yield a higher wage, one year and three years out, than ttiose w
associate degrees, but the gain is greater for the associate degree.

e All students 25 and under yield a gain of 26.4% and wages of $14,303, one year out
and $18,075 three years out in comparison to students 25 and older who yield a gain
of 4.7% and wages of $29,122, one year out and $30,505 three years out.

e Females close the wage gap with males through associate degrees.

lowa Economic Impact Studies

Stoik (2004) conducted a study in the state of lowa, using lowa Unemployment
Insurance (Ul) wage records for individuals who attended Western lowa Techu®dasnm
College (WITCC) to address the extent that students benefit by attaNtn@C as
measured by post-college earnings. Stoik revealed that there was an edogrosfii to an
individual who attended WITCC. Furthermore, in the first three years oviege degree,
completers’ growth exceeded that of leavers (Stoik, 2004). Stoik’s reqeardéded lowa
with detailed information regarding economic benefit as related to oneiiistit

In 2004 the lowa Department of Education sponsored a research study entitled
“Vocational Education Accountability in lowa Community Colleges” at |&tate
University. One of the objectives of the study was to develop the methodology to match
lowa community college students’ educational data with the Unemploynmsmahce (Ul)
data from lowa Workforce Development (IWD) to assess students’ post-cedegags
(Laanan, Starobin, & Compton, 2006b).

Much of the analyses of the study by Laanan et al. (2006b) were guided by the studi

mentioned previously in this literature review. The study created a aathdtlcombined
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Unemployment Insurance (Ul) wage records, lowa Department of Educationydégns
and the National Student Clearinghouse. The Ul wage records were used tongepest
college median earnings of students. The National Student Clearinghouse was used t
analyze transfer behavior of lowa community college students. This report provided a
preliminary analysis of transfer behavior and transfer rates of lowarDaity college
students, retention in employment and median annual earnings among lowa community
college students. A cross-sectional analysis was made by grouping stottes&veral
categories. When analyzing retention in employment, students who received werards
placed into three categories. These three categories were: (1atessbairts (AA), (2)
associate of applied science (AAS), and (3) Diploma. When analyzing mediah annua
earnings, students were placed into three categories: (1) all studeatsaf@¢es, and (3)
non-awardees.

Laanan et al. (2007) provided the final analysis of transfer behavior and tratsse
of lowa Community college students, retention in employment and median annual®arning
among lowa community college students. A summary of the findings by Lagakan e
(2007) is as follows:

Completers and Leavers

e Completers experience positive gains in median annual earnings across all
educational attainment levels.

e Between FY 02 and FY 05 the percentage gain in median annual earnings
was almost twice as much for completers (87.07%) than leavers (40.74%).

e During the first year out of college (FY 03) and the third year out of
college (FY 05). AAS degree completers experienced the highest median
annual earnings.
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Gender

e Among females and males, completers experienced a larger percentage
increase in median annual earnings than leavers between the first year out
(FY 02 and the third year out (FY 05).

e Among females, AAS degree completers experienced the largest increase
in median annual earnings (103.31%) between FY 02 and FY 05.

e Among males, diploma completers experienced the largest increase in
median annual earnings (144.92%) between FY 02 and FY 05.

Race

e Overall, White student experienced a larger percentage increase (52.06%)
in median annual earnings between the last year in college FY 02 and third
year out FY 05 than Non-White students (32.71%).

e For both White and Non-White students, completers had the largest
percentage increases in median annual earnings than leavers between the
last year in college FY 02 and the third year out FY 03.

e For both White and Non-White students, degree and diploma completers
had higher median annual earnings in FY 05, and experienced larger
percentage increases between their last year in college FY 02 anddhe thi
year out FY 05.

Age Group

e Completers in both age groups experienced a larger increase in median
annual earnings between FY 02 and FY 05 than leavers.

e Diploma completers in both age groups experienced a larger percentage
increase in median annual earnings between FY 02 and FY 05.

Pell Recipients

e Overall, Pell recipients experienced a larger percentage increase (y8.59%
in median annual earnings between the last year in college FY 02 and the
third year out FY 05 than Non-Pell recipients (44.50%).

e Among completers, Pell recipients experienced a larger percentage
increase (116.01%) in median annual earnings between FY 02 and FY 05
than Non-Pell recipients (78.84%). However, Non-Pell recipient had
higher earnings in FY 05 ($28,928) than Pell recipients ($26,935).

Career Clusters

e STEM completers experienced the highest percentage increase between
FY 02 and FY 05 (129.78%) of all career clusters and the highest median
annual earnings in FY 05 ($38,068) of all clusters.

e Human services completers experienced the lowest median annual
earnings in FY 05 ($18.291) of all clusters, while Hospitality and Tourism
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completers experienced the smallest percentage increase between FY 02
and FY 05 (52.19%). (Laanan et al., 2006b)

One of the findings by Laanan et al. (2007) was that students who received an award
in FY 02 and were employed in the third quarter of FY 02 were very likely to still be
employed in the fourth quarter of FY 03. 95.65% of the students who received a diploma,
97.15% of the students who received an AAS award, and 94.23% of the students who
received an AA were still employed in the fourth quarter of 2003. This cohorid=rgs
provided the opportunity within the current researcher’s study to determine thrs thett
influence post-college earnings.

A study was conducted by Compton (2008) using data from research by Laanan et al.
(2006b). Compton’s study and this study began at about the same time. The theoretical
perspectives were similar as were the methodologies. Compton’s studydfoouseee
career clusters: (1) Business and Administration; (2) Information Teadyaad (3)
Retail/Wholesales and Services. All clusters were different fnencareer clusters used in
the current researcher’s study. Human capital theory was the foundatiorirefdhetical
perspective and similar statistical analysis were utilized to adiiresesearch questions.
Compton’s study sought to research similar questions as this study, whiek tha current
researcher’s study a significant companion study. The two studies augetentlresr and
validated post-college earning literature on approximately two-thirtsaat career and
technical programs.

Compton (2008) revealed that completers of associate degrees in the Information
Technology cluster had significantly higher earnings than those who left widwaiving an

award. The Marketing cluster had similar results; however, the busloets gielded the
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lowest wages and the lowest increase in wages and no statisticallycaigniialue of
completing an associate degree (Compton).

The Office of Community College Research and Policy (OCCRP) at Itata S
University has provided the rich data files used in several reports and studéspntpton,
2008 study being directly aligned with the current researcher’s study. détessets
provided the opportunity for the current researcher to expand the literature bggiali
longitudinal approach that disaggregated students by federal career clusters

The review of the literature has indicated that, in general, the higher the,dbgree
higher the earning potential of the individual. In his book, entitledkVkig in the middle:
Strengthening education and training for the mid-skills labor fo@reibb (2006) indicated
that having a sub-baccalaureate credential as well as post-secanagtasgmnork without
credentials help individuals move from the bottom levels of the labor force intskitied
positions. A study by Laanan et al. (2006b) supported this general statement andiprovide
the robust analytical approach and methodology for the state of lowa. Studieskby S
(2004) and Compton (2008), which focused on specific programs, have contributed to the
literature on post-college earnings in lowa. The study by Compton extended thigahal
approach and methodology to selected national career clusters.

Most of the previous state and local studies seem to have been generated from the
states of California, Texas, Florida, Washington and North Carolina, with moretcurre
studies coming from lowa, lllinois, Oregon, Wisconsin and Wyoming. As one exathees
research that has been done in the area of economic benefits of communitg cibllege
appears that the research may be strong; however, in reality, the nurstuglied is small

and only a handful of states have acquired this information. Each state neegsetbis ty
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information to validate and provide guidance to the educational system as to the economi
impact the graduates have to the states economy.

The community colleges are viewed as key providers of the future workforaeaih.a
et al., 2006a) and knowing the economic impact that is generated through the miaeyg ser
that are provided by the community college is essential for program eea|uatruitment

of future student and acquiring future funding.
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CHAPTER 3. METHODOLOGY

The purpose of this quantitative study was to identify and understand specifis factor
such as gender, age, degree attainment and annual gain in earnings that inftheyess f
post-college earnings of lowa community college students in career ancc#dthication
in (1) Architecture and Construction; (2) Arts, Audiovisual Technology and
Communications; (3) Manufacturing; Science, Technology, Engineering and S$TeEM);
and (4) Transportation/Distribution and Logistics national career clusteandwer the
research questions in this study, data were drawn from the lowa Departmentatidfdsic
Management Information System (MIS), the lowa Department of Workideselopment’'s
Unemployment Insurance (Ul) wage record and the National Student Clearinghouse
postsecondary student enrollment verification system.

The lowa community college Management Information System is a point in time
system that contains data on many aspects of community colleges and telttis study.
Data from student characteristics, course files, awards files andprogajor were used for
this study. A separate file containing a list of Pell recipients veasaditained from the lowa
Department of Education. Receipt of a Pell grant served as a proxy famaco
disadvantage. While receipt of a Pell grant is often used as a proxy for economic
disadvantage, some have questioned whether receipt of a Pell grant is an appraasare
of economic disadvantage, suggesting that, since not all who are eligible foraRed| gr
actually receive them, they give an overly conservative estimate ofithiber of low-
income enrollees (Romano & Millard, 2006; Tebbs & Turner, 2005). However, Pell receipt

was the best indicator of economic disadvantage available.
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The lowa Workforce Development Unemployment Insurance (Ul) data nontai
guarterly wage information on people employed in lowa. A quarter is three months of
employment. The quarterly wage is determined by the sum of all wagesl eéathe three-
month period, and the annual wage is determined by the sum of all wages earcadin ea
the four quarters.

The National Student Clearinghouse (NSC) is a data warehouse source for
postsecondary student degree, diploma and enrollment verification by semegter. Hi
education institutions voluntarily provide data to the NSC. The Clearinghouse hgysar14-
track record of working with higher education professionals to pull togethenstude
enrollment and degree verification. All of their programs are designed to neduncker
schools' administrative burden of providing educational record verificatioe wiaintaining
the confidentiality and privacy of records in their care in full compliande thé Family
Educational Rights and Privacy Act (FERPA). This data warehouse usesamal's s
security number, which is the same identifier that the lowa communitygediéS system
uses for student identification. More than 3,000 institutions, enrolling 91% of United States

college students participated in the NSC (National Student Clearinghouse, 2006).

Population and Sample
The initial data match was based on 95,349 students enrolled in any of lowa’s 15
community colleges during the 2001-2002 academic year. However, the analy/sis wa
delimited to approximately 33,515 completers and leavers who were not enrolled in high
school, and did not continue in postsecondary schooling in the following academic year. The

demographic data on the remaining cohort represented 42.7% males and 57.1% females;
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53.0% of those enrolled were less than 25 years of age, and 43.4% were 25 and over; 86.8%
of the enrollees were White, 3.1% Black, 1.9% Hispanic, 1.3% Asian/Pacific Idaadedr
less than 1% Native American; and 26.3% of the enrollees were Pell grant recipient

Completers were defined as those who complete an associate’s degreficaee
or a diploma, and were not found to be enrolled in any postsecondary institution in the year
following completion (2002-2003). Leavers were defined as those who left the copnmunit
college after completing at least one credit during the acadenrigvitbaut receiving an
award, and were not found to be enrolled in any postsecondary institution in therfgllowi
year (2002-2003).

The data used to assess earnings in this study were comprised of feafiter
departing the community college (July 1, 2002 — June 30, 2003), the second year after
departure (July 1, 2003 — June 30, 2004), the third year after departure (July 1, 2004 — June
30, 2005), the fourth year after departure (July 1, 2005 — June 30, 2006) and the fifth-year
after departure (July 1, 2006 — June 30, 2007). The Unemployment Insurance (Ul) wage data
are reported quarterly. Students who worked three out of four quarters were consithered t
working full-time. The rationale for using three out of four quarters to deterfodirtene
status was to account for seasonal workers. Preliminary data were ruthesonigeria of
four out of four quarters and three out of four quarters. Because there was littje ohthe
cohort size, three out four quarters were utilized to address concerns thatiyheay have
excluded seasonal workers in certain career areas such as construction.

Individuals enrolled in the following academic year (2002-2003) in any
postsecondary institutions nationwide were identified through the National Student

Clearinghouse. These records were removed from the dataset so that the cohort only
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included individuals who left schooling to enter the workforce. In addition, students dnrolle
in secondary education while enrolled in the community college were excludethizom
analysis as identified by the MIS data. Social Security Numbers wetéaiseatch lowa

Workforce Development data with lowa Department of Education data and NSC data

Data Access and Security

The researcher obtained access to these three data sources througmanagride
the lowa Department of Education, Division of Community Colleges and Workforce
Preparation. Since the data include social security numbers, strict iatgitagarding
appropriate use of this data were maintained. The data security plan wasbsighe ISU
research team and the administrator of the Department of Education. An affidavit of
nondisclosure was signed by this researcher who participated in the otigthyabg Laanan
et al. (2006b). Human subjects research approval for the current study wasd gsatite

lowa State University Institutional Review Board (IRB) (see Appendix B)

Data Collection

Three sources of data were used in this study: (1) MIS data from the Degastme
Education; (2) Ul data from the lowa Workforce Development; and (3) Enrollda¢atrom
the National Student Clearinghouse. The MIS data from the Department of Eduaation ar
collected by each of the 15 lowa community college and reported to the Dagastme
Education. The data that were used incluthedyear-end student enroliment file. These data
are collected at the end of the academic year on all students enrolled in thenttiymm
colleges. This file includes information on student characteristics, includiegthirth,

gender, and race/ethnicity. In addition, a list of Pell recipients wasdebty the lowa
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Department of Education, which was collected by the lowa College Studg&nt Ai
Commission. All career and technical programs in lowa’s communitygmBystem are
categorized by the 16 career clusters and each program is assignesifec&tian for
Instruction (CIP) code, which are defined by the federal Department o&tmluand
reported in the Integrated Postsecondary Educational Data System (IPEDS)

The lowa Workforce Development Ul employment data were provided through a data
agreement between the Department of Education and lowa Workforce Development. The U
data are collected by employers in the state for each employee andd épdoiea
Workforce Development. The records include the social security number of the ingividua
the quarterly wage, the name of the company, and the industry code. The industry code
indicates the type of company or employer, but does not indicate the occupation of the
individual. In other words, if the company’s industry is classified as metowifiag, it is not
possible to determine if the individual employee is an accountant, engineer, nraiatena
worker, etc.

The National Student Clearinghouse (NSC) data are provided voluntarily by more
than 3,000 institutions, enrolling 91% of United States college students (National Student
Clearinghouse, 2006). The enrollment data from the NSC include social security number,
beginning and ending dates of enrollment, institution of enrollment, and institutional code
The limitation of this dataset is that not all postsecondary institutions aneléalcl In

particular, non-profit institutions may be underrepresented in the NSC data.
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Data Analysis Procedures

Descriptive and comparative analyses were conducted to analyze the reilations
between student background characteristics, degree attainment and post-aotiegs.e
All earnings reported within the Ul wage files were adjusted to the Consuicediiriex
(Midwest Urban) 2007 dollars in order to standardize comparisons acrosstiiorelei to
address security concerns, disaggregated student data was suppressed wtieween or
cases are recorded.

The 2007 consumer price index for Midwest Urban consumers was adapted from the
U.S. Department of Labor Bureau of Labor Statistics (BLS). The inflatiarsted] earnings
are defined in the following equation, in whixlrepresents the unadjusted earnigs,
represents the most recent (2007) CPI factor Bargpresents the previous (2002 or 2003)

CPI factor (U. S. Department of Labor, 2007).
Inflation Index equation: X ((A—B)/B) + X = CPI adjusted earnings

Research Question 1. What are the background characteristics of lowa community college
students in (1) Architecture and Construction; (2) Arts, Audiovisual Technology and
Communications; (3) Manufacturing; Science, Technology, Engineering and Math (STEM);
and (4) Transportation/Distribution and Logistics national career clusters, who retaive
award or left without receiving an award?

In order to address this research question, descriptive statistics izegluti he
descriptive data analysis of student background characteristics inchedfdlowing
variables: age, gender, race, economically disadvantaged by program awmebracthe
selected national career clusters. The age variable was recodediciégories—

traditional age (25 and under) and nontraditional age (26 and over). The race variable was

recoded into two categories—white and non-white. The economically disadvantagéxdevari
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employed a proxy variable of Pell recipient to determine this status. Althbeghdre
limitations of using Pell recipient to characterize economically disadgedtit is the best
variable that exists in the data set that is available for this study. dtwapr major variable
was disaggregated by national career cluster levels identified iruthe sthe federal career
clusters of Manufacturing and Science, Technology, Engineering and MatM{Svds

recoded to create one cluster. The rationale for this recoding is thathedligram codes
that constitute these two career clusters are career and technicaims@nd are related to

the manufacturing industries. Table 3.1 provides a complete list of variables udddessa
this research question. Appendix C provides a complete list of variables usedindy.
Research Question 2: Among students who worked full-time, what are the median annual
earnings and the annual percent gain in earnings of lowa community college students in (1)
Architecture and Construction; (2) Arts, Audiovisual Technology and Communications; (3)
Manufacturing; Science, Technology, Engineering and Math (STEM); and (4)
Transportation/Distribution and Logistics national career clusters?

In order to address this research question descriptive data were utiliepdtictine
median annual earnings. A cross-tabulation analysis was conducted to dltrstratedian
annual earnings and annual gain in earnings by educational attainment iec¢hedsel
national career clusters. The median annual earnings were the sum oftalyjaarnings,
delimited to students who earned wages in three out of four quarters. The annual gain i
median earnings variable was created by subtracting the median annuajeafrtihe base

year from the median annual earnings of the following year divided by themzethaal

earnings of the base year. This process was utilized to calculate gamual median
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Table 3.1. Demographic variables used to describe community college students

Student Variables

Description

Coding

Student's gender

Age:
traditional/nontraditional
Ethnicity: white/non-white

Economic Status: pell/non-
pell

Leavers

Certificate

Diploma

2 year Associate Degree

Program major

Gender of students

Age is 25 and older or less than
25 as of June 30, 2002

Ethnicity is white oon-white

Received a Pell grant within
fiscal year 2002 or all other
students

Left the community college
without receiving an award

Received a Certificate award
within fiscal year 2002 or all
other students
Received a Diploma award
within fiscal year 2002 or all
other students

Received an Associatedawar
within fiscal year 2002 or all
other students

1 = Female
2 = Male

1 = Traditional Age

2 = Nontraditional Age
1 = Norwhite

2 = White

1 = Pell Recipient
2 = Non-Pell Recipient

1 = Leavers
2 = All Other Students

1 = No Certificate
2 = Certificate Award

1 =No Diploma
2 = Diploma Award

1 = No Associate
2 = Associate Award

Programs were categorized by the 2 = Architecture and

lowa Department of Education.
Manufacturing and STEM were
combined

Construction

3 =Arts, AlVtech &
Communication

13 = Manufacturing & STEM
16 = Transportation/Dist. &
Logistics

earnings for each year in the study and was represented as a percé@ti@agrogram major

variable was disaggregated by national career cluster levels setettiecstudy. A complete

listing of Classification of Instructional Program (CIP) by fedetaster can be found in

Appendix A. The federal career clusters of Manufacturing and Science, Technology

Engineering and Math (STEM) were recoded to create one cluster. Theleatowrihis

recoding was because all of the program codes that constitute thesegercctissters are

career and technical programs and related to the manufacturing induséinds .31
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provides a list of demographic variables that were used for this researdbrjueswever,
Appendix C provides a complete list of variables.

Research Question 3Among students who worked full-time, to what extent do their
background characteristics, highest award (certificate, diploma, olassofcapplied
science degree) received and annual gain in earnings in (1) Architactu@onstruction;
(2) Arts, Audiovisual Technology and Communications; (3) Manufacturing; Science,
Technology, Engineering and Math (STEM); and (4) Transportation/Distribution and
Logistics national career clusters predict students’ fifth-yeatiam annual earnings?

In order to address this research question, a multiple regression analysislzed
to determine relationship between a student’s background characteristiest lagard
received and post-college earnings and students’ fifth-year annual sariimgee blocks of
variables were entered into the regression model and are identified in Figurédgi orige
consisted of background characteristics, block two consisted of the highedtlagvatudent
received, and block three consisted of the annual gain in post-college earnings.

The linear regression model shown in Figure 3.1 demonstrates how student’s
background characteristics, their highest award received and four yeastudent’'s median

annual earnings were entered into a regression analysis. These three blecfsowped

together in order to analyze the predictive power of each block on the dependent.variable

Block #1 Ind. Block #2 Block #3 Dependent

Variables Ind. Variables Ind. Variables Variable
Gender Certificate .1St yr. gan
in earnings
. 2nd yr. gain

Race Diploma in earnings 5th year

|::> |::> 4 |::> annual

. 3rd yr. gain .

Age 2yr. Associate . ; earnings
in earnings
Economic Status 4th yr.gain
in earnings

Figure 3.1. Linear regression model
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The first block to be entered into the regression model was background charegteristi
Because these variables are characteristics that a student brings vkitbdoitained
variables that represent the inherent characteristics that studentolihagtto the
community college, it is important to better understand the predictive power of tacigr
characteristics in order for the community colleges to serve the needs of stndentore
effective way. The second block in which data were entered into the regressiomm®del
the highest award received by the student. The variables in this block regdresent t
investments that students gain by receiving a community college awaslibldtk was
added second to determine the predictive power of obtaining a community collegeaada
analyze how the predictive power of a student’s background charactefisticgeovhen

their a highest award is added. The third and final block entered in the regressidwasode
four consecutive years of a student’s median annual earnings. This block was added las
because it was hypothesized that the predictive power of this block would be strong.
However, the purpose of constructing this block and placing it last in the model was to
determine if the predictive power of the first two blocks change when posgeahrnings
are introduced into the analysis.

The dependent variable in the study was the fifth-year annual earnings of thgsstude
who worked three out of four quarters each of the five subsequent years after &salong
community college. Table 3.2 lists the independent variables that were usediiryhte s
determine relationship to the students’ fifth-year post-college earningemaplete list of

variables is identified in Appendix C.
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Table 3.2. Median annual earnings of lowa community college students

Student Variables

Description

Coding

Leavers

Certificate

Diploma

2 year Associate
Degree

Median annual
earnings 2003
Median annual
earnings 2004
Median annual
earnings 2005
Median annual
earnings 2006
Median annual
earnings 2007

1st yr. gain in median
earnings

2nd yr. gain in median
earnings

3rd yr. gain in median
earnings

4th yr. gain in median
earnings

Percent Change 2003
— 2007

Left the community college without
receiving an award

Received a Certificate award within
fiscal year 2002 or all other students

Received a Diploma award within fiscal
year 2002 or all other students

Received an Associate award within
fiscal year 2002 or all other students

Wages from fiscal year 2003 (July 1,
2002 to June 30, 2003)
Wages from fiscal year 2004 (July 1,
2003 to June 30, 2004)
Wages from fiscal year 2005 (July 1,
2004 to June 30, 2005)
Wages from fiscal year 2006 (July 1,
2005 to June 30, 2006)
Wages from fiscal year 2007 (July 1,
2006 to June 30, 2007).

Annual earnings for fiscal year 2004
minus 2003 earnings (adjusted to 2007
dollars); divided by the 2003 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2005
minus 2004 earnings (adjusted to 2007
dollars); divided by the 2004 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2006
minus 2005 earnings (adjusted to 2007
dollars); divided by the 2005 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2007
minus 2006 earnings (adjusted to 2007
dollars); divided by the 2006 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2007
minus 2003 earnings (adjusted to 2007
dollars); divided by the 2003 adjusted
wages; multiplied by 100

1 = Leavers
2 = All Other Students

1 = No Certificate
2 = Certificate Award

1 = No Diploma
2 = Diploma Award

1 =No Associate
2 = Associate Award

Descriptive analyses -
Continuous Variable
Descriptive analyses -
Continuous Variable
Descriptive analyses -
Continuous Variable
Descriptive analyses -
Continuous Variable
Descriptive analyses -
Continuous Variable:
Regression analyses - the
natural log of this variable is
used.

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Continuous variable -
measured as a percent with
either negative or positive
values
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For each cohort of students in (1) Architecture and Construction; (2) Arts,
Audiovisual Technology and Communications; (3) Manufacturing; Scidremnology,
Engineering and Math (STEM); and (4) Transportation/Distribution and Lcgjistational
career clusters that was entered into the regression analysis intladedtudents who
received an award as reported through the lowa Department of Educatiorektanéag
Information System (MIS), were in a full-time working status as regdaheugh the lowa
Workforce Development Unemployment Insurance (Ul) wage files and were ntdednn
any higher education institution as reported through the National Student Gieaseg

The dependent variable, fifth-year annual earnings, was transformed intoa loaf
of 2007 wages. Based on a review of the histograms of the data it was determirtesd that t
data did not follow a normal distribution and was highly positively skewed that violated the
normality of distribution assumption of regression analysis (Tabachnickl&lF2007). In
order to improve the distribution these variables were transformed using d logfarishm
transformation. This statistical procedure was performed to improve thenpanioe of the
regression analysis by improving the dependent variables fit within the nitetddnfan &

Polachek, 1974; Tabachnick & Fidell, 2007).

Variables
A complete list of all variables used in this study can be found in Appendix C. Table
3.1 provides a list of the variables used to provide the demographic information about lowa
community colleges students. All the variables used in the demographicesnabre

extracted from the lowa Department of Education’s Management Iniormaystem (MIS).
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The national career clusters are comprised of 16 categories of relatgpatomes and
industries, these categories or “clusters” are intended to represertugdations within the
workforce. The 16 national career clusters are:

Agriculture, Food & Natural Resources
Architecture & Construction

Arts/Audio Video Technology & Communications
Business Management & Administration
Education & Training

Finance

Government & Public Administration
Health Sciences

Hospitality & Tourism

Human Services

Information Technology

Law, Public Safety, Corrections & Security
Manufacturing

Marketing

Science, Technology, Engineering & Math
Transportation, Distribution & Logistics

Because these are broad categories, it is expected that each oluistiera wide
range of occupations. Educational institutions that provide training in these toospse
the federal Classification of Instructional Program (CIP) systecategorize the educational
programs which are cross-referenced to each of the 16 clusters. The Citdoabsswalk
enabled this study to select a limited number of clusters and be able to access pliatg
through the CIP codes. The lowa Department of Education has determined wireimsro
are included under each career cluster by utilizing the national cressatal

The clusters selected in this study were: (1) Architecture and Constru@) Arts,
Audiovisual Technology and Communications; (3) Manufacturing; Science, Teglynolo
Engineering and Math (STEM); and 4) the Transportation/Distribution and losgist

national career clusters. Two clusters were combined under one categery. T
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Manufacturing and Science Technology, Engineering and Math (STEM)relustec
combined because this study was limited to only career and technical programsezhd ba
upon a review of the CTE programs in each category it was determined that the priogram
both clusters are related. Complete lists of programs contained in ehetsefdcted career
clusters are located in Appendix A. The lowa CIP codes contain ten digits, of ivhiftist
six digits are the Federal CIP code, the next two digits are usedstatheof lowa to
indicate the length of the program, and the last two digits are unused at this time.

Two variables were recoded into dichotomous variables, the age variablecodsde
into two categories, traditional age (25 and under) and nontraditional age (26 and beer). T
race variable was recoded into two categories—white and non-white. The ecahomic
disadvantaged variable employed a proxy variable of Pell recipient to detestatus.
Although there are limitations of using Pell recipient to characterize ecoalim
disadvantaged, it is the best variable that exists in the data set that iksdeairathis study.
The program major variable was disaggregated by national career thystis identified in
the study. The federal career clusters of Manufacturing and Scienbaolayy,
Engineering and Math (STEM) was recoded to create one cluster (Manuigic&aience,
Technology, Engineering and Math [STEM]). The rationale for this recodinghvathe
Classification of Instructional Program (CIP) codes that constitute th@scareer clusters
are career and technical programs and are related to the manufacturgigaadiscience,
Technology, Engineering and Math (STEM) programs in community college aigsoti
science award and four-year institutions may deviate from Manufacturing.

Table 3.2 provides a list of variables used to address the median annual earnings of

community college students. The median annual earnings and gain in median earnings
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variables were created using the lowa Workforce Development Unemploymeerance Ul
wage data.

The annual gain in median earnings was calculated by adjusting all anmiragga
using the 2007 consumer price index. Then the second year annual earnings was subtracted
from the first year and dividing by the first year annual earnings. Thistatamultiplied by
100 to determinéhe annual percent of gain in median earnings. This process was repeated
for each subsequent year in the study. The same formula was utilized tohergmecent
change 2003 — 2007 variable. This variable provided a cumulative gain in earnings over the
five years represented in the study.

The program major variables were used to filter the data to report thegrun
each national cluster selected in the study. As noted previously, the Manutpanhdin
Science, Technology, Engineering and Math clusters were combined for theepoirfius
study.

Table 3.3 provides a complete list of the variables used in thessegnenodel. The
dependent variable, fifth-year annual earnings was transformedhintatural log of 2007
wages. The rationale provided earlier in chapter three explaimgdhis transformation was

needed.

Limitations
This study utilized secondary datasets. Thus, some limitations exist irddtasets.
Therefore, the study does not claim to account for all variables that may ieflpesis
college earnings of CTE students. Two of the three data sets utilized in thevetedy

limited to lowa’s community college system. Although the study may have broade
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implications than the state of lowa, the results of this study are not intendeddndralized

beyond the framework of the study.

Table 3.3. Regression model variables

Student Variables

Description

Coding

Student's gender

Age: traditional/
nontraditional

Ethnicity: white/non-white
Economic Status: Pell/Non-
Pell

Certificate

Diploma

2 year Associate Degree

1st yr. gain in median
earnings

2nd yr. gain in median
earnings

3rd yr. gain in median
earnings

4th yr. gain in median
earnings

5th Year Annual Earnings
(Dependent Variable)

Gender of students

Age is 25 and older or less than 25 as of

June 30, 2002
Ethnicity is white opbn-white

Received a Pell grant within fiscal year
2002 or all other students

Received a Certificate award within
fiscal year 2002 or all other students

Received a Diploma award within fiscal
year 2002 or all other students

Received an Associatedawigin
fiscal year 2002 or all other students

Annual earnings for fiscal year 2004
minus 2003 earnings (adjusted to 2007
dollars); divided by the 2003 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2005
minus 2004 earnings (adjusted to 2007
dollars); divided by the 2004 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2006
minus 2005 earnings (adjusted to 2007
dollars); divided by the 2005 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year 2007
minus 2006 earnings (adjusted to 2007
dollars); divided by the 2006 adjusted
earnings; multiplied by 100

Wages from fiscal year 2007 (July 1,
2006 to June 30, 2007).

1 = Female
2 = Male

1 = Traditional Age
2 = Nontraditional Age

1 = Non#hite
2 = White

1 = Pell Recipient
2 = Non-Pell Recipient

1 = No Certificate
2 = Certificate Award

1 = No Diploma
2 = Diploma Award

1 = No Associate
2 = Associate Award

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable:
Regression analyses - the
natural log of this variable
is used.
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The lowa Workforce Development (IWD) collection of the Unemployment InseréJl)

wage data have greatly increased the number of responses over the traditvayal su
instruments used prior to the early 1990s. However, the percent of students who are not
found within the Ul system is between 10 — 50%. The National Student Clearinghouse
(NSC) accounted for a portion of the remaining students. However, because ystebil is
designed to calculate unemployment benefits within a particular statenhieraome

limitations of this system as it is related to the purpose of this study. Studentgene

employed outside of lowa were not tracked through the lowa Workforce Development. F

of lowa’s 15 community colleges have a campus in a border city. In 2001-02, Western lowa
Tech Community College reported that 30% of all program completers work outside of lowa
(Stoik, 2004) The Ul system does not maintain data on people who are employed by the
military, churches, government, United States post office, self employedraarie

railroad workers who are covered by the railroad unemployment insurastem s

Estimates on how much of the workforce is self-employed vary from 3% to 5% (Stevens,
1992) to as high as 6.6% and rising (U.S. Department of Commerce, 2000). The Ul system
includes all wages earned by an individual whether the employment is fullt-gimpar

These wage data are collected quarterly and employers are not requepdrt numbers of
hours worked; therefore, it was not possible to identify full and part-time stateriodrs.

The Ul system reports quarterly earnings by employer, not by a Standardafon
Classification (SOC) code. Therefore, earnings are not related to acspecifpation. The

SOC is the federal government's official classification structure farpations,

Occupational Information Network (O*NET) has crosswalks betweenttrel&rd for

Occupation Classification (SOC) codes and the Classification for ItisttatProgram
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(CIP) codes. To determine a full-time worker, this study used a criteribmeaf of four

quarters. This deviates from the criterion used by Compton (2008) and Laanan et al (2007),
which was four of four quarters. This decision was necessary to account for theapotenti
seasonal workers that may have existed in the Architecture and Constrictien cThe

NSC database was used to identify students who were attending other higheoeducati
institutions which may have impacted the number of part-time workers inudis sthe

MIS and the NSC contains limited information on prior degree attainment. fiigtion
prohibited this study from accounting for those students who have a prior degre@vand le
community colleges and gain employment.

The lowa Department of Education MIS data system contains informatiois seit-
reported. Thus, students may choose not to report personal information. The use of Pell
recipient as a proxy for economic disadvantage, as discussed earlier,rhesdilemged as
not accounting for all economically disadvantaged individuals (Romano & Millard, .2006)
The Classification of Instructional Program (CIP) codes in each natiaresdrccluster
comprise the scope of the national career cluster, however, each cageampmoay have
specific factors would need to be considered when apply the finding of this study.

This study did not consider the impact of any potential lost wages of studerdgs whil
they were enrolled in a community college program. Although, it is understood thiatehe
spent obtaining a degree prolongs the point of entry into the workforce, the stadéets i
study have already chosen to attend an lowa community college.

Consideration was made of the limitations that exist when using the Unemployme

Insurance (Ul) wage data. However, it was clear that this system impteveeliability and
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validity of research studies to determine the economical impact of a corgrooligige

experience. This made the Ul wage data an excellent choice for thichestealy.

Delimitations

This study was further delimited in order to create a cohort of compataténts.
Students who were concurrently enrolled in high school in 2002 and did not transfer or re-
enroll in college in the 2003 academic year were removed from the cohort. Tikierdec
was made because high school students may be taking a college level courseiéby afv
reasons, many of which are not consistent with the reasons a college studentllegsia a
community college career and technical program.

An additional delimitation was placed on the number of quarters an individual in the
cohort would have to work. A student would need to have worked three out of four quarters
in order to be considered a member of the cohort. This decision was also made in order to
provide the most robust measure of earnings while attempting to account for seasonal
workers. The construction cluster may have workers who are seasonally ednipldlyeir

career field and by nature of their employment, may not have been employed on agre quart

Ethical Considerations

The data used in this study contain personal information of the students and must be
handled with great care to protect the student information. A data securgynagitevas
written outlining strict requirements for use of these data and a human subjesthp@s
obtained from the lowa State University Institutional Review Board. Theareher signed
an affidavit of nondisclosure in the security agreement, and adhered to themeqtsref
the lowa State University Institutional Review Board and the secgigement. A copy of

the Human Subjects Approval is provided in Appendix B.
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CHAPTER 4. RESULTS

This chapter presents the results of the analysis of the data. These results a
structured around each research question and disaggregated by each of thecaatienal
clusters identified in the study. The first section presents thesdésutiemographic
information, the second section focuses on median annual earnings and percentimcrease

annual earnings, and the final section presents the results of the regressisis.analy

Demographics

Research Question 1: What are the background characteristics of lowa community college
students, in the (1) Architecture and Construction; (2) Arts, Audiovisual Technology and
Communications; (3) Manufacturing; Science, Technology, Engineering and Math (STEM);
and (4) Transportation/Distribution and Logistics national career clusters, who retaive
award or left without receiving an award?

The secondary data set utilized for this study provides a demographic profile of
community college students who either received an award or left the commullagec
without receiving an award in (1) Manufacturing; Science, Technologyn&sgng and
Math (STEM); (2) Transportation/Distribution and Logistics; (3) Archiiez and
Construction; and 4) Arts, Audiovisual Technology and Communications the national career
clusters. The students that comprised the cohort “N” in this study represeats/éar 2002
community college students that either completed an award or left the compulleige
and did not transfer to another institution of higher education as identified through the

National Student Clearinghouse. Tables 4.1 — 4.8 provide a detailed description of the

demographic results.
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Manufacturing; Science, Technology, Engineering and Math (STEM)

The Manufacturing; Science, Technology, Engineering, and Math (STEStecs
consist of 1,647 community college students from all 15 community colleges in thefstate
lowa. Tables 4.1 and 4.2 present the summary data used in this section and Appendix D-1
provides greater detail on the demographic information. Because demographic data wer
self-reported by the students, the disaggregated data reported in thismiagudgt account
for the entire cohort of students in the cluster.

Table 4.1 indicates that the majority of community college students in the
Manufacturing and STEM career cluster are traditional age student (25 and uDtigg
students in this clusteNE1,647), 1,610 students reported their age. Within the age

Table 4.1. Students enrolled in Manufacturing; Science, Technology, Enginaedidath
(STEM) by demographics

DemographicsN=1,647) N Percentage
Age 1,610
Traditional age 57.5
Nontraditional age 425
Gender 1,639
Male 88.3
Female 11.7
Race/Ethnicity 1,556
White 96.1
Non-White 3.9
Socio-Economic Status 1,647
Pell recipient 28.1
Non-Pell recipient 71.9
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variable (=1,610), traditional age students made up 5759826) of the cohort and 42.5%
(n=684) were considered nontraditional (26 and over). Table 4.2 indicates that
nontraditional age students are more likely to leave without an award. Amongviérs lea
approximately one half (45.8%) are nontraditional age students compared to 34.2% of those
who received a diploma whereas slightly more than one third (35.2%) of those who received
an associate award. Appendix D-1 indicates 71.2% of nontraditional students are leavers
compared to 62.2% of traditional age students. A greater percentage of tradgenal a
students, 26.7% complete an associate award compared to only 19.6% for nontraditional age
students.

Table 4.2. Students enrolled in Manufacturing; Science, Technology, EnginesttiiMpth
(STEM) by award

Percentage
Demographic=1,647) Leavers Certificate Diploma AAS Award
Age (=1,610)
Traditional age 54.2 * 65.8 64.8
Nontraditional age 45.8 * 34.2 35.2
Gender (=1,639)
Male 86.6 * 91.5 92.4
Female 13.4 * 8.5 7.6
Race/Ethnicity 1§=1,556)
White 94.7 * * *
Non-White 5.3 * * *
Socio-Economic Status
(n=1,647)
Pell recipient 26.3 * 34.6 30.9
Non-Pell recipient 73.7 * 65.4 69.1
* n<10
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The Manufacturing and STEM cluster is comprised primarily of males with 88.3%
(n=1,447) compared to females students who represent only 14P84). However,
when the data are analyzed by educational attainment (Table 4.2), ferhalkstwhe
program prior to receiving an awan=1,090), represent a larger portion, 13.4% compared
to males at 86.6%. The percentage of female who compete an award deaxg¢hsesvard
length increases. Female educational attainment decreases from a high diot 3ed&ers
to 8.5% who receive a diploma to 7.6% who receive an associate award.

Race/ethnicity was recoded into a dichotomous variable, white and non-white. Of the
students in the cohom£1,556), white students comprised 96.1% compared to non-white
students at 3.9% as shown in Table 4.1. Among the students who left the program prior to
receiving an awarchE1556), non-white students represented 5.3% of the group compared to
white students at 94.7%. Among the students who received an award, non-white students
drop below a level which can be reported. In analyzing leavers (see Appetyli9@0%
of non-white students left the program without an award compared to 64.8% for white
students.

This study utilizes Pell awards as a proxy for economic disadvantage. 4Thble
identifies that the cohorh€1,647) of students who received assistance through a Pell award
was 28.1% compared to students who did not receive assistance through the Pell program
71.9%. Table 4.2 indicates that among students who left the program prior to geaeivin
award (=1,098), Pell recipients comprised 26.3% compared to 73.7% of students who did
not receive Pell assistance. Among students who received a dipled&8] Pell recipients
represented 34.6% and among the students who received an associatend@gde Pell

recipients comprised 30.9% compared to 69.1% of students who did not receive Pell
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assistance. In analyzing leavers 62.6% of student who received a Pell aftine, |
program without receiving an award compared to 68.3% of students who did not receive a
Pell award as shown in Appendix D-1. Of the students who received a Pell award 25.5%

obtained an associate degree compared to 22.3% of student who did not receive a Pell award.

Transportation/Distribution and Logistics

The Transportation/Distribution and Logistic cluster consists of 1,147 community
college students from all 15 community colleges in the state of lowa. Tables 4.3 and 4.4
present the summary data used in this section and Appendix D-2 provides gredten deta
the demographic information. Because demographic data are self-repotiedcoyort of
students in the clusters, the disaggregated data reported in this study megooiot for the
entire cohort of students in the cluster.

Table 4.3 reveals that the majority of community college student in the
Transportation/Distribution and Logistic cluster are traditional age ist({@® and under).
Of the students in this cluster<1,147), traditional age students made up 69.:98782) of
the cohort and 30.1% £ 336) were considered nontraditional (26 and over). The
Transportation/Distribution and Logistic cluster is comprised primariipaes. Table 4.3
illustrates that males represent 95.5%%,085) and female students represent only 4.5%
(n=51). Table 4.4 indicates that among the students who left the program prior tawgceivi
an awardri=754), females increase slightly in percentage within the group to 4.9%
compared to males at 95.1%. Among the students who received an associate degree

(n=241), females represent only 2.9% compared to males at 97.1%. Among students who
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Table 4.3. Students enrolled in Transportation/ Distribution and Logistics bygtlephics

DemographicsN=1,147) N Percentage
Age 1,118
Traditional age 69.9
Nontraditional age 30.1
Gender 1,136
Male 95.5
Female 4.5
Race/Ethnicity 1,072
White 93.3
Non-White 6.7
Socio-Economic Status 1,147
Pell recipient 28.0
Non-Pell recipient 72.0

received a certificaten€56), females increased in percentage within this group to 10.7%
compared to males at 89.3%.

Race/ethnicity was recoded into a dichotomous variable, white and non-white. Table
4.3 indicates that white studenis=(,072), comprised 93.3% compared to non-white
students at 6.7%. Table 4.4 indicates that students who left the program prior togeseivi
award (=710), non-white students increase in percentage within the group to 7.3%
compared to white students at 92.7%. Non-white students represent a substaiggally lar
percentage at 20.8% of students who received a certificate, however, among tha dipdom
associate degree category, the cell size for non-white students washatten and was
suppressed. In analyzing leavers non-white students comprised 72.2% of those who left the

program without an award compared to 65.8% for white students (see Appendix D-2).
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This study utilized Pell awards as a proxy for economic disadvantage. Table 4.3
shows that students who received assistance through a Pell awatd ) comprised
28.0% of the cohort compared to students who did not receive assistance through the Pell
program 72.0%. As shown in Table 4.4, among students who left the program prior to
receiving an awarchE765), Pell recipients comprised 27.8% compared to 72.2% of students
who did not receive Pell assistance. Among students who received a diplomdrex@aid
the percentage grew to 40.0 %, among the students who received and associate degree
(n=241), the percentage, 28.2%, was virtually the same as the entire cefid4 () at
28.0%. In analyzing leavers 66.4% of students who received a Pell award, left tla@nprog

without receiving an award compared to 66.8% of students who did not receive a Pell award

Table 4.4. Student enrolled in Transportation/ Distribution and Logistics bglawa

Percentage

DemographicsN=1,147) Leavers Certificate Diploma AAS Award
Age (=1,118)

Traditional age 67.4 16.1 94.0 81.7

Nontraditional age 32.6 83.9 6.0 18.3
Gender 11=1,136)

Male 95.1 89.3 * 97.0

Female 4.9 10.7 * 2.9
Race/Ethnicity 11=1,072)

White 92.7 79.2 93.9 97.8

Non-White 7.3 20.8 6.9 6.9
Socio-Economic Status£1,147)

Pell recipient 27.8 10.7 40.0 28.2

Non-Pell recipient 72.2 89.3 60.0 71.8

* n<10
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as shown in Appendix D-2. Of the students who received a Pell award, 21.2% received an

associate degree compared to 20.9% of studdmisdid not receive a Pell award.

Architecture and Construction

The Architecture and Construction cluster consist of 718 community college students
from all fifteen community colleges in the state of lowa. Tables 4.5 and 4.6 pilesent
summary data used in this section and Appendix D-3 provides greater detail on the
demographic information. Because demographic data were self-reportedshydiets, the
disaggregated data reported in this study may not account for the entireatatodents in
the clusters.

Table 4.5 illustrates that the majority of community college students in the
Architecture and Construction cluster are traditional age student (25 and untigng. O
students in this clusten£707), traditional age students made up 73.84522) of the
cohort and 26.2%nE185) were nontraditional (26 and over).

The Architecture and Construction cluster is comprised primarily of maths wi
94.8% 0=677) and female student at 5.28&87) as shown in Table 4.5. Table 4.6
indicates that among students who left the program prior to receiving an awaoj,
females represent 4.3% compared to males at 95.8%. Among the students who received an
associate degree£120), females represented a stronger percentage at 10.0% compared to
males at 90.0%. In analyzing leavers, Appendix D-3 shows that within the program the
majority of male students, 56.6% leave the program without an award compared to 45.9% for
females. Only 16.0% of male students received an associate degree compared tor32.4% f

females.
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Table 4.5. Students enrolled in Architecture and Construction by demographics

DemographicsN=718) N Percentage
Age 707
Traditional age 73.8
Nontraditional age 26.2
Gender 714
Male 94.8
Female 5.2
Race/Ethnicity 678
White 95.1
Non-White 4.9
Socio-Economic Status 718
Pell recipient 27.9
Non-Pell recipient 72.1

Table 4.6. Students enrolled in Architecture and Construction by award

Percentage

DemographicsN=718) Leavers Certificate Diploma AAS Award
Age (=707)

Traditional age 54.2 * 77.9 74.2

Nontraditional age 59.5 * 22.1 25.8
Gender (=714)

Male 95.8 * * 90.0

Female 4.3 * * 10.0
Race/Ethnicity 16=678)

White 93.0 * * *

Non-White 7.0 * * *
Socio-Economic Status£718)

Pell recipient 24.8 * 32.6 30.0

Non-Pell recipient 75.2 * 67.4 70.0

* n<10
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Race/ethnicity was recoded into a dichotomous variable, white and non-white. Table
4.5 shows that white students comprised 95.1% of the colw878) compared to non-white
students at 4.9%. As revealed in Table 4.6, non-white students who left the program prior to
receiving an award comprised 7.0%. This is a slight increase from the non-white
representation of the cohort374). In analyzing leavers (Appendix D-3), 78.8 % of non-
white students left the program without an award compared to 54.0% for white students.
Non-white students comprise 15.2% of those who received an associated degreedtmpa
17.1% for white students.

This study utilized Pell awards as a proxy for economic disadvantage. 4Iable
indicates that in the Pell award cohart{18), 27.9% of students received assistance
through a Pell award as compared to 72.1% of students who did not receive assistance
through the Pell program. As shown in Table 4.6, among the students who left the program
prior to receiving an awarch£404), Pell recipients comprised 24.8%, which is a slightly
lower percentage than the Pell recipients (27.9%) in that Catwil8). Among the
students who received an associate degre&20), Pell recipients comprised 30.0% as
compared to 70.0% of students who did not receive Pell assistance. In analyzirgy leave
(Appendix D-3), 50.0% of students who received a Pell award, left the program without
receiving an award as compared to 58.7% of students who did not receive a Rell@ar
the students who received a Pell award, 18.0% received an associate degnagaasccto

16.2% of students who did not receive a Pell award.
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Arts, Audiovisual Technology and Communications

The Arts, Audiovisual Technology and Communications cluster consists of 445
community college students from all 15 community colleges in the state of lcatdes™.7
and 4.8 present the summary data used in this section and Appendix D-4 provide greater
detail on the demographic information. Because demographic data were seterdpahe
students, the disaggregated data reported in this study may not account for éheolotir
of students in the clusters.

Table 4.7 indicates that the majority of community college student in the Arts,
Audiovisual Technology and Communications cluster are traditional age student (25 and
under). Of the students in these clustarsA@9), traditional age students made up 77.0%
(n=338) of the cohort and 23.0%=<101) were considered nontraditional (26 and over).

The Arts, Audiovisual Technology and Communications cluster is gender neutral.
Table 4.7 illustrates that female students comprise 5S6%26) and male students
comprise 49.4%n=220) of the cohort. As revealed in Table 4.8, among the students who
left the program prior to receiving an awang-829), females represented 48.0% compared
to males (52.0%). Among the students who received an associate aedreg)( females
comprised a greater percentage (58.3%) as compared to 41.7% of male students.

Race/ethnicity was recoded into a dichotomous variable—white and non-white. Of
the students in the race/ethnicity cohort419), Table 4.7 demonstrates that white students
comprised 93.8% compared to non-white students at 6.2%. Table 4.8 illustrates that among
the students who left the program prior to receiving an awsr805), non-white students

increased 7.5% in the group as compared to white students (92.5%).
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Table 4.7. Students enrolled in Arts, Audiovisual Technology and Communications by

demographics

DemographicsN=445) n Percentage
Age 439
Traditional age 77.0
Nontraditional age 23.0
Gender 445
Male 49.4
Female 50.6
Race/Ethnicity 419
White 03.8
Non-White 6.2
Socio-Economic Status 445
Pell recipient 256
Non-Pell recipient 74.4

Table 4.8. Students enrolled in Audiovisual Technology and Communications by award

Percentage

DemographicsN=445) Leavers Certificate Associate Award
Age (=439)

Traditional age 75.3 * 81.6

Nontraditional age 24.7 * 18.4
Gender (=445)

Male 52.0 * 41.7

Female 48.0 * 58.3
Race/Ethnicity 1§=419)

White 92.5 * *

Non-White 75 * *
Socio-Economic Statusn£445)

Pell recipient 28.0 * 19.1

Non-Pell recipient 72.0 * 80.9

* n<10
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Among the students who received a diploma or an associate degree, non-whites stude
dropped below a level that can be reported. In analyzing leavers, Appendix D-4
demonstrates that 88.5 % of non-white students left the program without an award as
compared to 71.8% for white students.

This study utilizes Pell awards as a proxy for economic disadvantage. 4Table
indicates that students in the Pell award coherdd5), students who received assistance
through a Pell award was 25.6% compared to students who did not receive assistaghe throu
the Pell program 74.4%. Table 4.8 demonstrates that among the students who left the
program prior to receiving an awanm=329), Pell recipients comprised 28.0% compared to
72.0% of students who did not receive Pell assistance. The percentage of Pelltsecipi
decreased among students who received and associate dedre®)(to 19.1% as compared
to 80.9% of students who did not receive Pell assistance. In analyzing leavers (Afpendi
4), 80.7% of students who received a Pell award, left the program without receinangeal
compared to 71.6% of students who did not receive a Pell award. Of the students who
received a Pell award 19.3% received an associate degree compared to 28.1%tofvetude
did not receive a Pell award.

Median annual earnings and percent increase in annual income by Nation@areer

Cluster for students who received an award

Research Question 2. Among students who worked full-time, what are the median annual
earnings and the annual percent gain in earnings of lowa community college students in the
(1) Architecture and Construction; (2) Arts, Audiovisual Technology and Communications;

(3) Manufacturing; Science, Technology, Engineering and Math (STEM); and (4)
Transportation/Distribution and Logistics national career clusters?
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The median annual earnings and annual percent of gain in earnings were analyzed b
National Career Cluster: (1) Manufacturing; Science, Technologyneeigng and Math
(STEM); (2) Transportation/Distribution and Logistics; (3) Architeetand Construction;
and (4) Arts Audiovisual Technology and Communication. Tables 4.9 — 4.16 reveal the
median annual earnings and the annual percent of gain in median earnings bipaesct
National Career Cluster listed.

In the Manufacturing; Science, Technology, Engineering and Math (STEMeGlus
the data in Table 4.9 displayed interesting median annual earnings of studewess laad
students who received certificates revealed similar fifth-yearanexhnual earnings.
Leavers received only $119 less than those who received a certificatever, students
with certificates earned over $4,000 in the first year but were not ablentergaigh to
maintain a financial advantage. With only nine students in the certificagpocaté was
difficult to determine if there were differences between leavers and thmsesgeived a
certificate. The data revealed in Table 4.2 indicate that in the leaegoogtnontraditional
students comprised 45.8% of those who left college without receiving an award. ghhis hi
percentage of students in the leaver category who were nontraditional, aact thatfthe
leaver and certificate categories reported similar median anaumhg, suppord common
understanding in community colleges that students do not always aspire or neethtarobta
award.

Table 4.9 indicates that students who received a diploma had substantially lower
median annual earnings every year in the study. This award revealeddimgenghe first
year (66.71%) and in the second year (21.45%); however, gains tapered off considerably in

the third year (3.91%) and in the fourth year (.59%) as revealed in Table 4.10. Student
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Table 4.9. Median annual earnings of students in Manufacturing; Science, Technology
Engineering and Math (STEM) by award

Median Annual Earnings

Award Received n
2003 2004 2005 2006 2007
Leavers 565 23,517 28,408 32,245 34,968 36,329
Certificate * * * * * *
Diploma 70 15,199 25,338 30,772 31,975 32,165
Associate Degree 253 27,130 31,665 35,570 38,162 40,229
* n<10

Table 4.10. Annual percentage of gain in earnings for students in Manufacturing; Science
Technology, Engineering and Math (STEM) by award

Annual Percentage of Gain in Median Earnings

Award Received n
Istyear 2ndyear 3rdyear 4thyear 2003-07
Leavers 565 20.80% 13.51%  8.44% 3.89%  54.48%
Certificate * * * * * *
Diploma 70 66.71% 21.45% 3.91% 0.59% 111.63%
Associate Degree 253 16.72% 12.33% 7.29% 5.42% 48.28%
* n<10

who received a diploma had the lowest median annual earning of any award category
Students who left college without an award and those received a certificatglhed hi
median annual earnings than students who received a diploma. Appendix D-1 indicates that

traditional age students make up almost twice the number of nontraditional students who
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receive a diploma, and the data in Table 4.2 reveal that, in the certificageryat
nontraditional students comprised 34.2% of those who received a certificate.

Students who received an associate degree received the highest median annual
earnings of any category. This award revealed consistent gains ipesaictvhich enabled
students who received an associate degree to maintain a significant advantagean
annual earnings. In the fifth year, Table 4.9 reveals that the median annualseafning
students who received an associate degree were almost $4,000 greater than all othe
categories in this study.

In the Transportation/Distribution and Logistics cluster, the data in Talle 4.
displayed comparable median annual earnings of students. The fifth-yean ezl
earnings of all four categories were within $2,657. Students in the leaver cdtaddahe
lowest median annual earnings ($30,866), whereas students who received an asso@ate degre
had the highest median annual earnings ($33,523). The data in Table 4.4 indicate that, in the
leaver category, nontraditional students comprised 32.6% of those who left colleget wi
receiving an award. As revealed in Table 4.12, leavers had an overall percent of gain i
median earnings of 69.77%, which was the second highest increase. The overaligberce
gain in earnings was 39.32% for students who received a certificate to 91.12% forsstudent
who received a diploma. This represents a range of 51.8%. However, the data ad$® indic
that the annual percent of gain in earnings is larger in the first yeauflenés who received
a diploma (33.31%) than for students who received a certificate (15.14%). Thismepeese
range of 18.15%. The range decreased in the second and third year. In thestitiey
data in Table 4.11 indicate that the annual percent of gain in earnings stabilizeddéotst

who are in the leaver category (7.35%) and students who received an associatatdegre
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Table 4.11. Median annual earnings of students in Transportation/ Distribution and
Logistics by award

Median Annual Earnings

Award Received N
2003 2004 2005 2006 2007
Leavers 308 18,181 22,974 25,869 28,754 30,866
Certificate 21 22,487 25,891 28,035 29,620 31,330
Diploma 47 16,257 21,997 25,842 29,051 31,070
Associate Degree 147 22,422 26,163 28,796 31,950 33,523

Table 4.12. Annual percentage of gain in earnings for students in Transportation/
Distribution and Logistics by award

Transportation/ Distribution and Annual Percentage of Gain in Median Earnings

Logistics by Award Received

lstyear 2ndyear 3rdyear 4thyear 2003-07

Leavers 308 26.36% 12.60% 11.15% 7.35% 69.77%
Certificate 21  15.14% 8.28% 5.65% 577% 39.32%
Diploma 47 33.31% 17.48% 12.42% 6.95% 91.12%
Associate Degree 147 16.68% 10.06% 11.00%  4.92%  49.51%

4.92%. This represents a range of only 2.43%, and suggests that annual incregbes after
fifth year are based mainly on cost of living and not experience or edwdatifinence.
Table 4.11 indicates that students who received a certificate had the highest medi

annual earnings, $22,487, in the first year in the study. However, in the second yeats stude
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who received an associate degree had the highest median annual earnings ($26,163), and
maintained this advantage through the third, fourth and fifth year of the study.

As shown in Table 4.11, students who received a diploma had substantially lower
median annual earnings in the first year in the study. However, these studenttble to
make substantial gains in the first three years to reduce the wage gagrbiievaward
categories. In the fifth year, students who received a diploma surpassed¢nedeagory
by $204, and trailed the certificate category by only $260. The diploma catsyola
91.12% increase in the overall percent of gain in annual earnings. This category is
comprised primarily of traditional age students (94%) as revealed in Table 4.4, mdyc
explain the large gains in median annual earnings in the first three yélaesstiidy. Only
6% of those who received a diploma were nontraditional students.

Table 4.11 and 4.12 indicate that students who received an associate degree saw a
steady increase in their annual median earnings over the five yelaessiudy. Although
the certificate category saw higher annual median earnings in thgefarsof the study, the
associate degree category had an overall percent of change that was 10.18%hgrethe
certificate category. Therefore, in the fifth-year students who receivadsaciate degree
earned $2,190 additional in median annual earnings over those who received a certificate.
The data in Table 4.4 indicate that, in the associate degree category, nontrastiticerats
comprised only 18.3% of those who received an associate degree.

In the Architecture and Construction cluster, the data in Table 4.13 reveal cblapara
median annual earnings among students. Althougmjlstze of students who were
awarded a certificate was too small to report, the fifth-year medianlagamaengs of the

diploma and associate degree categories were $1,076. In the fifth yemsdbmte degree
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category had the highest median annual earnings; however, in the second ykpiotinee
category had the highest median annual earnings. This indicates thaivthesetd
categories are extremely comparable in their median annual earnimgsegression
analysis confirmed that the associate degree is not a significant prediatstudent’s fifth-
year annual earnings.

Students in the leaver category had the lowest median annual earnings ($33,573),
whereas students who received an associate degree had the highest mediaarammyszl e
($36,121). The data in Table 4.6 indicate that, in the leaver category, nontraditional students
comprised 59.5% of those who left college without receiving an award. Table 4.14 indicates
the overall annual percent of gain in median earnings was 63.24% for students wle recei
an associate degree and 67.79% for students who left college without receivivey@n a
This represents a range of 4.55%. These data indicate that all awardiestegd a similar
annual gain in median earnings, which augments the findings of the regressiesmsanaly
which confirmed that a community college award is not a significant predictostudent’s
fifth-year annual earnings in the Architecture and Construction cluster.

Students who received a diploma had the highest median annual earnings in the
second year in the study, but this level was not sustained in the third year. Table 4.13
indicates that the first year diploma category trailed the associajeskdeategory by $1,058
in median annual earnings and, in the fifth-year in the study, the diploma caraged/the
associate degree category by $1,076, indicating that the value of an asiegiateis
minimal and the value does not increase with years of experience. The data .G able
indicate that, in the diploma category, nontraditional students comprised only 22.1% of those

who received a diploma.
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Table 4.13. Median annual earnings of students in Architecture and Constructioardy aw

Median Annual Earnings

Award Received N
2003 2004 2005 2006 2007
Leavers 188 20,009 24,560 27,559 31,845 33,573
Certificate * * * * * *
Diploma 110 21,070 26,041 29,592 32,059 35,045
Associate Degree 80 22,128 25,622 30,142 35,103 36,121
* n<10

Table 4.14. Annual percentage of gain in earnings for students in Architecture and
Construction by award

Annual Percentage of Gain in Median Earnings

Award Received N
lstyear 2ndyear 3rdyear 4thyear 2003-07
Leavers 188 22.74% 12.21% 15.55% 5.43% 67.79%
Certificate * * * * * *
Diploma 110 23.59% 13.64% 8.34% 9.31% 66.33%
Associate Degree 80 1579% 17.69%  16.46% 2.90% 63.24%
* n<10

Students who received an associate degree saw a steady increaseaimtradir
median earnings during the five years of the study. However, students in the diptbma a
leaver categories saw a larger percent of gain in earnings, and tleseage gap that

existed during the first year of the study. The data in Table 4.6 indicatenttieg,associate
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degree category, nontraditional students comprised 25.8% of those who received ateassocia
degree.

In the Arts, Audiovisual Technology and Communication cluster, the data in Table
4.15 reveal predictable median annual earnings of students. Although $iee(of students
who were awarded a certificate and diploma was too small to report, an analydibe
made on the leaver and associate degree categories.

As shown in Table 4.15, the median annual earnings ($13,833) in the leaver category
were substantially lower than the associate degree category ($16,801)epFasents a
difference of $2,964. In the fifth year of the study, the leaver categarg saedian annual
earning of $21,917 as compared to $26,898 for the associate degree category. This
represents a difference of $4,981, and augments the regression analysis whatdsi ikt
the community college associate degree is a significant predictotheyéi&r annual
earnings.

Table 4.16 indicates that the overall percent of gain in earnings was 58.44% for
students who left college without receiving an award to 60.10% for students who received a
associate degree. This represents a range of 1.66%. It indicates thatdgohnies have
gained at similar levels, with the associate degree category gaiginigyshigher during the
five-year period. However, the data do not support this result in the fourth year. Tére leav
category saw an 11.63% gain in annual median earnings as compared to the akspeiate
category, which received only a 3.36% gain in annual median earnings. The gain of 11.63%
was the highest, fourth year, annual percent of gain for all of the clusters itutlyis &
indicate that leavers in the Art, Audiovisual Technology and Communication clusyer m

still be able to close the wage gap that exists among those who recessoeciata
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ngs of students in Arts, Audiovisual Technology and

Communication by award

Median Annual Earnings

Award Received N
2003 2004 2005 2006 2007
Leavers 120 13,833 16,898 18,926 19,633 21,917
Certificate * * * * * *
Diploma * * * * * *
Associate Degree 60 16,801 22,129 23,835 26,024 26,898

* n<10

Table 4.16. Annual percentage of gain in earnings for students in Arts, Audiovisual

Technology and Com

munication by award

Award Received

Annual Percentage of Gain in Median Earnings

lstyear 2ndyear 3rdyear 4thyear 2003-07
Leavers 120 22.16% 12.00% 3.57% 11.63% 58.44%
Certificate * * * * * *
Diploma * * * * * *
Associate Degree 60 31.71% 7.71% 9.18% 3.36% 60.10%

* n<10

degree. Gender may be an influential factor. It is a significant predictiftheyear annual

earning as shown in the regression analysis. The data in Table 4.8 indicate that, in the

associate degree category, fema

le students comprised the majority (&6188g) those who
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receive an associate degree as compared to males (41.7%). Femalésawvetisecategory

comprise slightly under half (48%) as compared to males (52.0%).

Regression Analysis

Research Question 3: Among students who worked full-time, to what extent do their
background characteristics, highest award (certificate, diploma, or associate of applied
science degree) received and annual gain in earnings in the (1) Architecture and
Construction; (2) Arts, Audiovisual Technology and Communications; (3) Manufacturing;
Science, Technology, Engineering and Math (STEM); and (4) Transportation/Distribution
and Logistics national career clusters predict students’ fifth-year median annumahgs?

A multiple regression analysis was conducted with the intent to identify and
understand specific factors such as gender, age, and degree attainment¢maeirifth-
year post-college earnings of lowa community college students in careechnatal
education in (1) Manufacturing; Science, Technology, Engineering and MatiV{STZ
Transportation/Distribution and Logistics; (3) Architecture and Constryciiod (4)

Audiovisual Technology and Communications national career clusters. Usisticstiat

software SPS8 a linear regression analysis was utilized to enter independent vaiables
three models. A list of these variables is provided in Appendix C. Model 1 contained
variables associated with the background characteristics of the stugerdsr, age,
race/ethnicity, and economic status. Model 2 contained variables associatédtkewiitghest
award the student obtained in the career cluster. These variables wéoateeawards,
diploma awards, and associate degree awards. Model 3 contained variabletedsshia
the annual gain in median earnings the student had while employed three of fous quarter
the four subsequent years after their community college experience. Vidrexbles were
percent increase in earnings 2003-04, percent increase in earning 2004-05, peezasd inc

in earnings 2005-06, and percent increase in earnings in 2006-07. The dependent variable
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was 2007 annual earnings. The results of the evaluation led to transformation of the
dependent variable to reduce skewness and improve the fit of the model. A natuithhtoga
transformation was used on the fifth-year annual earnings variable. arsfotmed
dependent variable was used in all four regression analyses in this study. flibeicbef
determination, Rrepresents the variance of the dependent variable explained in each model.
The standardized regression coefficient (Bgtarepresents the direct comparison of the
relative strengths of relationships between variables. Tables 4.18, 4.20, 4.22, and 4.24
contain complete values of unstandardiZz&dopefficients, standardize@)(coefficients,
standard errorSE) and probabilities) for each national career clusters in this study.

Tables 4.25, 4.26, 4.27, and 4.28 contain the Pearson correlation matrix for each of
the selected national career clusters. These data indicate that senRearelation
coefficients for some of the independent variables in each of the selectedscius
statistically significantly. This may suggest that there is mallirearity in the multiple
regression analysis. Multicollinearity in regression occurs when poedigtiables
(independent variables) in the regression model are more highly correldieutiveit
predictor variables than with the dependent variable. When two variables are highly
correlated, they are basically measuring the same phenomenon or construgér ta mise
concern about multicollinearity, the correlation coefficient would need to be .7§t@rhi
(Braunstein, 2008). The correlation coefficients in the selected clustersoreiderably
lower (.32). Therefore, multicollinearity was not considered to be a conctra multiple

regression analysis.
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Manufacturing; Science, Technology, Engineering and Math (STEM)

The results of the evaluation led to transformation of the dependent variable to reduce
skewness and improve the fit of the model. A natural logarithm transformation wlasrnuse
the fifth-year annual earnings variable.

Table 4.25 provides the correlations between the variables. Table 4.17 presents the
standard regression coefficien§, (R2 and adjusted Rand the significant results (tested at

p< .05). Table 4.18 presents the unstandardized coefficntst@andard erroiSE and

significance P). Table 4.17 indicates the?® significant p<.001) at .37, the adjusted Bt
.36 indicates that more than one-third of the variability in fifth-year ansualrgs is
predicted by background characteristics, highest award received and anmuraleganings.
Although 37% (adjusted 36%) of the variance of the dependent variable is explained by the
independent variables, the size and direction of the relationship suggests that bei2p ma
and older, not receiving a Pell award, received an associate degree and ansual gai
earnings are more important, as indicated by statistical significatice mdependent
variables.

Eleven independent variables were entered in three models. Seven of thesesvariabl
were significantf<.001) and one variable was significap&(01). Model 1 contained
student background characteristics. Gender, age and economic statugnvicarsi
(p<.001). The independent variable gender had a beta value of .22 and was significant at
(p<.001). This indicates that being male is a strong predictor of fifth-year ararnaigs
for students in Manufacturing; Science, Technology, Engineering and Math pragi@sn a
When Model 2 was entered the beta value for gender was reduced to .20, and again reduced

to .19 when Model 3 was entered. This indicates that receiving an associate

www.manaraa.com



83

Table 4.17. Summary of regression analysis for Manufacturing; Sciersi@dlegy,
Engineering and Math (STEM)

Standard regression coefficiengs (

Variable blocks Model 1 Model 2 Model 3
Background Characteristics
Gender: male .22* .20* 19*
Age: nontraditional .24* .26* .30*
Race/ethnicity: white .03 .02 -.03
Economic Status: Non-Pell .14+ .15% 14*
Highest Award Received
Certificate .00 -.01
Diploma -.02 .04
2 year Associate Degree .18* 14>
Annual Gain in Earnings
1st yr. gain in median earnings 19*
2nd yr. gain in median earnings 21*
3rd yr. gain in median earnings 32*
4th yr. gain in median earnings A42*
Model R .10* 14% 37*
Model Adjusted R .10* 13* .36*

Natural Log of 5th Year Annual Earnings<897)
Level of significance: p<.001.

award and years of employment reduce the effect of gender on fifthryaaal @arnings for
students in Manufacturing, Science, Technology, Engineering and Math pragi@sn a

The independent variable age had a beta value of .24, and was signifipan@@L) when

Model 1 was entered. When Model 2 was entered the beta value for age increased to .26, and
again increased to .30 when Model 3 was entered. This indicates that the predictivefpower
age increases when highest award received and annual gain in earnings dezebfi

students in Manufacturing, Science, Technology, Engineering and Math pragi@sn a
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Table 4.18. Regression analysis for Manufacturing; Science, Techn&ogyeering and

Math (STEM)

Independent Variable Blocks B SE B P
Model ]
Gender: male .33 .05 .22* .000
Age: nontraditional .24 .03 .24 .000
Race/ethnicity: white .10 .10 .03 .299
Economic Status: Non-Pell .16 .04 14* .000
Model Z
Gender: male .30 51 .20* .000
Age: nontraditional .26 .03 .26* .000
Race/ethnicity: white .07 .10 .02 465
Economic Status: Non-Pell 17 .04 .15* .000
Certificate -.01 .16 .00 .945
Diploma -.05 .06 -.02 .458
2 year Associate Degree .20 .04 .18* .000
Model :
Gender: male .29 .04 9% .000
Age: nontraditional .30 .03 .30* .000
Race/ethnicity: white -.09 .08 -.03 274
Economic Status: Non-Pell 17 .03 .14* .000
Certificate -14 14 -.01 .750
Diploma -.07 .05 -.04 173
2 year Associate Degree .16 .03 14* .000
1st yr. gain in median earnings .02 .00 .19* .000
2nd yr. gain in median earnings .00 .00 21* .000
3rd yr. gain in median earnings .00 .00 .32*% .000
4th yr. gain in median earnings .01 .00 A2* .000

Natural Log of 5th Year Annual Earnings<897)
Level of significance*p<.001
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The independent variable economic status had a beta value of .14, and was significant
at (p<.001) when Model 1 was entered. When Model 2 was entered the beta value increased
to .15, but decreased to .14 when Model 3 was entered. Economic status was $fatistical
significant £<.001) in all three models indicating that this variable was a significant
predictor of fifth-year annual earnings and, when highest award receiglehaual gain
earnings were considered, there was no statistical difference iretietive power of a
student’s economic status in Manufacturing; Science, Technology, Engmeed Math
program areas.

This regression analysis demonstrates that there is a significainnstg between
an lowa community college students’ gender, age and economic status anttihgaf
annual earnings. The only variable that was not a significant predictor of stdifiryear
annual earnings was race/ethnicity.

The independent variable 2 year associate degree had a beta value of .18, and was
significant at p<.001) when Model 2 was entered. When Model 3 was entered, the beta
value decreased to .14 indicating that although receiving an associate degsa®ng
predictor of fifth-year annual earnings, annual gain in earnings wasafdduce the
predictive power of the associate degree. The independent variables, terafcbdiploma
were not statistically significant in predicting fifth-year annwahéngs.

The independent variable first year gain in median had a beta value of .19, the beta
value for second year gain in median earnings was .21, in the third year it was .3Zhand in t
fourth year .42 was the beta value. All four variables were signifipan®@1).

In summary, all three models in this multiple regression analysis hatlcaghi

adjusted R values. The model summary indicated a signifi€achange of§<.001).
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Model 1 explained 10% of the variance of the dependent variable, Model 2 explained 13% of
the variance, and Model 3 explained 36% of the variance of the dependent variable between
the 11 independent variables and the dependent variable, of fifth-year annualsearning

These predictors suggest that multiple factors play a significant roledicpng earnings.

Male students, nontraditional students, economically advantaged students, aag@uichte
recipients, and gain in annual median earnings were all positive predictorainfjsaf
community college students in Manufacturing; Science, Technology, Engmead Math

program areas.

Transportation/distribution and Logistics

As in the Manufacturing, Science Technology, Engineering and Math cluster, the
results of the evaluation in Transportation/distribution and Logistics ledrisformation of
the dependent variable to reduce skewness and improve the fit of the model. A natural
logarithm transformation was used on the fifth-year annual earningsleariab

Table 4.26 presents the correlations between the variables, Table 4.19 provides the
standard regression coefficien$,(R? and adjusted Rand the significant results (tested at
p< .05). Table 20 presents the unstandardized coefficignts{andard erroiSE) and
significance P). Table 4.19 indicates the’®as significant§<.001) at .36, the adjuste®R
at .34 indicates that more than one-third of the variability in fifth-year anauahegs is
predicted by background characteristics, highest award received and anmirakganings.
Although 36% (adjusted 34%) of the variance of the dependent variable is explaihed by t
independent variables, the size and direction of the relationship suggest that being mal

above 25, not receiving a Pell award, receiving an associate degree and amsual gai
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earnings are more important, as indicated by statistical significatice mdependent
variables. Model 3, which entered the annual gain in earnings, explains 34% of theevaria
of the dependent variable and was significanp&t@01). However, the adjusted Ralues

for Model 1 which only contained background characteristics explained only 2% of the
variance of the dependent variable, and Model 2 which entered highest award received
explained only 4% percent. Each of these models were signifigauftl). Model 3

included the relationships and effects of background characteristics, highedtraceived
and annual gain in median earnings had on the student’s fifth-year annual earhiegs. T
independent variable age became significadt@1) in Model 3. In the previous two models
age was not significant. Gender and economic status both increased in signif)eadt)

in Model 3.

Eleven independent variables were entered in three models. Five of theb&esari
were significant§<.001), and four variables were significap&(01). Model 1 contained
student background characteristics. Gender was the only variable sighifichis model
and the probability value was only<.05). Therefore, being male, with a beta value of .11,
was positively associated with the fifth-year annual earnings of students
Transportation/Distribution and Logistics program areas. When Model 2 wasdrter
influence of gender remained at .44(05), and increased to .12<.01) when Model 3 was
entered, indicating that receiving an associate award and years of erapidyawe limited
ability to reduce the relationship of gender and the fifth-year annual earamgjadents in

Transportation/Distribution and Logistics program areas.
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Table 4.19. Summary of regression analysis for Transportation/Distribuibhagyistics

Standard regression coefficienfs (

Variable blocks Model 1 Model 2 Model 3
Background Characteristi

Gender: male A1 A1* 2%

Age: nontraditional .09 .09 3%

Race/ethnicity: white .05 .04 .05

Economic Status: Non-Pell .10* .09* A3
Highest Award Receivi

Certificate .03 .02

Diploma .01 .06

2 year Associate Degree 5% 5%
Annual Gain in Earning

1st yr. gain in median earnings I Rl

2nd yr. gain in median earnings 207

3rd yr. gain in median earnings 21

4th yr. gain in median earnings ATEE*
Model R .03** .05** .36%**
Model Adjusted R .02** .04** L34xx*

Natural Log of 5th Year Annual Earnings<523)
Level of significance*p<.05, **p<.01, *** p<.001

The independent variable age had a beta value of .09 in Model 1 and 2. The age variable

(beta value .13) was positively associated with the dependent variable, and wasstgati

p<.01 when Model 3 was entered. This indicates that receiving an associate award and

annual gains in earnings positively influences the predictive power that agg dler 25)

has on a students’ fifth-year annual earnings. The independent variable racigfetlas

not significant.
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Table 4.20. Regression analysis for Transportation/Distribution and Lagistic

Independent Variable Blocks B SE B P
Model 1
Gender: male .33 13 A1 .013
Age: nontraditional .10 .05 .09 .067
Race/ethnicity: white A1 .09 .05 .265
Economic Status: Non-Pell A1 .05 .10* .036
Model 2
Gender: male 31 13 A1 .020
Age: nontraditional A1 .06 .09 .059
Race/ethnicity: white .08 .09 .04 .369
Economic Status: Non-Pell A1 .05 .09* .043
Certificate .08 A2 .03 .523
Diploma .02 .08 .01 .817
2 year Associate Degree .16 .05 15%* .002
Model @
Gender: male .34 A1 2% .002
Age: nontraditional 15 .05 13 .001
Race/ethnicity: white A1 .08 .05 174
Economic Status: Non-Pell 15 .05 13 .001
Certificate .05 .10 .02 .629
Diploma .10 .07 .06 .148
2 year Associate Degree A7 .04 5% .000
1st yr. gain in median earnings .00 .00 A1 .006
2nd yr. gain in median earnings .00 .00 20%** .000
3rd yr. gain in median earnings .00 .00 21 .000
4th yr. gain in median earnings .00 .00 AT .000

Natural Log of 5th Year Annual Earnings<523)
Level of significance:*p<.05, **p<.01, *** p<.001

The independent variable economic status had a beta value of .10 in Model 1, and
beta value of .09 ang€.05) in Model 2. The beta value increased (.13) in Model 3 and was
significant at p<.01), indicating a positive association with the dependent variable. This

indicates that receiving an associate award and annual gains in earnitigslpasiluence
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the predictive power of a student’s economic status (Non Pell recipient) h&h-greér
annual earnings.

The independent variable highest award received had a beta valpe.db) (n
Model 1, and remained the same in Model 2; however, increased in significapsel@il{,
indicating that receiving an associate award is a strong predict@theydar annual earnings
and over time the significance of receiving an associate award incré@dsesdependent
variables, certificate, and diploma were not significant.

The independent variable first year gain in median earnings had a beta valie of
and was significanfpk.01), the second year gain in median earnings had a beta value of .20,
third year gain in median earnings .21 and the fourth year gain in mediamgsdrad a beta
value of .47. All of these variables were significg.001).

In summary, all three models in this multiple regression analysis hadcaghif
adjusted R values. The model summary indicated a signifi€achange of Model 1
(p<.01), Model 2 §p<.01) and Model 3d<.001). Model 1 explained 2% of the variance of
the dependent variable, Model 2 explained 4% of the variance, and Model 3 explained 34%
of the variance of the dependent variable between the 11 independent variables and the
dependent variable, fifth-year annual earnings. These predictors suggesilthme factors
play a significant role in predicting fifth-year annual earnings. Maldents, nontraditional
students, economically advantaged students, associate award recipients) andrgaial
median earnings were all positive predictors of earnings for communitgeatadents in

Transportation/Distribution and Logistics program areas.
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Architecture and Construction

As in the two previous clusters areas, the results of the evaluation in Arcleitestur
Construction led to transformation of the dependent variable to reduce skewness amd impr
the fit of the model. A natural logarithm transformation was used on the fiftrapeaal
earnings variable.

Table 4.27 presents the correlations between the variables, Table 4.21 provides the
standard regression coefficien§, (R2 and adjusted Rand the significant results (tested at

p< .05), and Table 4.22 gives the unstandardized coefficiptsandard erroiSE and

significance P). Table 4.21 indicates the’®as significant§<.001) at .37, the adjuste®R
at .35 indicates that more than one-third of the variability in fifth-year anauahegs is
predicted by background characteristics, highest award received and anmuraleganings.
Although 37% (adjusted 35%) of the variance of the dependent variable is explathed by
independent variables, the size and direction of the relationship suggest that beirayeral
25 years of age and annual gains in earnings are more important, as indicatatigal
significance of the independent variables.

Model 3, which entered the annual gain in earnings, explains 35% of the variance of
the dependent variable and was significanpat@01); however, the adjusted Ralue for
Model 1 which only contained background characteristics explained only 4% of the variance
and was significant ap&.01). Model 2, which entered highest award received, explained
only 4% percent was not statistically significant. Model 3 included theare$fips and
effects of background characteristics, highest award received and annualmgadian

earnings had on the student’s fifth-year annual earnings. The independent \aaygable
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Table 4.21. Summary of regression analysis for Architecture and Cormtructi

Standard regression coefficiengs (

Variable blocks Model 1 Model 2 Model 3
Background Characteristics

Gender: male .15*% .16* 14>

Age: nontraditional 14* 5% A7

Race/ethnicity: white .06 .05 .05

Economic Status: Non-Pell .06 .07 .04
Highest Award Received

Certificate .03 .02

Diploma .06 .00

2 year Associate Degree .09 .01
Annual Gain in Earnings

1st yr. gain in median earnings A7

2nd yr. gain in median earnings 27

3rd yr. gain in median earnings 27

4th yr. gain in median earnings .50**
Model R .05* .06 37
Model Adjusted R .04* .04 35%*

Natural Log of 5th Year Annual Earnings<380)
Level of significance: p<.01, ** p<.001

increased in significanc@<.001) in Model 3. In the previous two models age was

significant at p<.01). Gender was significant gi<(.01) in Model 3. All other variable were

not statistically significant. Eleven independent variables were entetieee models. Five

of these variables were significap&(001), and one variable was significap& (01).

Model 1 contained student background characteristics. The independent variabtdhngdnde

a beta value of .15 and was significgmt.01). This indicates that being male is more

predictive of fifth-year annual earnings for students in Arts, Architecdad Construction
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Table 4.22. Regression analysis for Architecture and Construction

Independent Variable Blocks B SE B P
Model 1
Gender: male .34 A2 5% .003
Age: nontraditional A7 .06 14* .008
Race/ethnicity: white .16 14 .06 .228
Economic Status: Non-Pell .07 .06 .06 247
Model 2
Gender: male .35 A2 .16* .003
Age: nontraditional .18 .06 15* .005
Race/ethnicity: white 14 14 .05 .309
Economic Status: Non-Pell .09 .06 .07 A77
Certificate .23 .38 .03 .537
Diploma .06 .07 .06 .324
2 year Associate Degree A1 .07 .09 116
Model 3
Gender: male .32 .10 14* .001
Age: nontraditional .20 .05 A7 .000
Race/ethnicity: white 12 A1 .05 .307
Economic Status: Non-Pell .05 .05 .04 319
Certificate 14 31 .02 .647
Diploma .00 .05 .00 .963
2 year Associate Degree .09 .06 .01 .759
' yr. Gain in median earnings .00 .00 A7 .000
2 yr. Gain in median earnings .01 .00 27%* .000
3%yr. Gain in median earnings .01 .00 27* .000
4" yr. Gain in median earnings .01 .00 50** .000

Natural Log of 5th Year Annual Earnings<380)
Level of significance: p<.01, ** p<.001
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program areas. When Model 2 was entered the beta value for gender increased to .16, but
decreased to .14 when Model 3 was entered.

The independent variable age had a beta value of .14 and was signpfic@d) (
When Model 2 was entered the beta value for age increased to .15, and again increased to .17
when Model 3 was entered. This indicated that being older is more predictive-geith
annual earnings. When Model 2, highest awards received, and Model 3, annual gain in
earnings, were entered, age increased in its predictive power of f#tlagrual earnings for
students in Architecture and Construction program areas. The age variabiedased in
significance to[f<.001). The independent variables certificate, diploma and associate degree
that were entered in Model 2 were not significant in explaining the variance adépleadent
variable.

The independent variable first year gain in median earnings had a beta vae of
The beta value for the second year gain in median earnings variable was .27d tyeathi
gain in median earnings was .27, and in the fourth year it was .50. All four independent
variables in Model 3 were significarg<.001).

In summary, only two models in this multiple regression analysis had significa
adjusted R values. The model summary indicated a signifi€achange in Model 1p<.01)
and Model 31§<.001). Model 1 explained only 4% of the variance of the dependent variable
and Model 3 explained 35% of the variance of the dependent variable. Model 2, highest
award received, added no additional predictive power to the dependent variabi@difth
annual earnings. These predictors suggest that several factors |glaificasit role in
predicting earnings. Male students, nontraditional age, and gain in annual mediagsearnin

were all positive predictors of earnings of community college studentshitéeture and
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Construction program areas. However, receiving an award is not a signifiadintquref

fifth-year annual earnings.

Arts, Audiovisual Technology and Communication

As in the previous clusters areas, the results of the evaluation in Arts, Audiovis
Technology and Communication led to transformation of the dependent variable to reduce
skewness and improve the fit of the model. A natural logarithm transformation was used on
the fifth-year annual earnings variable.

Table 4.28 presents the correlations between the variables, Table 4.23 provides the
standard regression coefficien$, (R? and adjusted Rand the significant results (tested at

p< .05), and Table 4.24 presents the unstandardized coeffidd@nsséndard erroiSE) and

significance P). Table 4.23 indicates theRas significant|§<.001) at .57, the adjusted R
at .54 indicates that more than half of the variability in fifth-year annuaireg are
predicted by background characteristics, highest award received and anmirakganings.
Although 57% (adjusted 54%) of the variance of the dependent variable is explaihed by
independent variables, the size and direction of the relationship suggest that being mal
receiving an associate degree and annual gains in earnings are pantanin as indicated
by the statistical significance of the independent variables.

Model 3, which entered the annual gain in earnings, explains 54% of the variance of
the dependent variable and was significanpat@01); however, the adjusted Ralue for
Model 1, which only contained background characteristics, explained 10% of the @aianc
the dependent variable and was significanpat@01). Model 2 which entered highest

award received explained 11% percent was statistically significart@5. Model 3
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Table 4.23. Summary of regression analysis for Arts, Audiovisual Technology and

Communications

Standard regression coefficienf3 (

Variable blocks Model 1 Model 2 Model 3
Background Characteristics

Gender: male 27xk* 27x** 5%

Age: nontraditional A1 A1 .09

Race/ethnicity: white 13 A2 .06

Economic Status: Non-Pell 12 A2 .10
Highest Award Received

2 year Associate Degree 15* 16%*
Annual Gain in Earnings

1st yr. gain in median earnings 18**

2nd yr. gain in median earnings A7

3rd yr. gain in median earnings 30%**

4th yr. gain in median earnings 58***
Model R L 2%x* 14* ST7H**
Model Adjusted R 10%** A1 54x**

Natural Log of 5th Year Annual Earnings<180)
Level of significance:*p<.05, **p<.01, *** p<.001

includes the relationships and effects of background characteristics, taglaedtreceived

and annual gain in median earnings have on the student’s fifth-year annuaj®aritie

independent variable associate degree increased in signifiggn6&)in Model 3. In the

previous model associate degree was significaq<a0%). Gender was significant at

(p<.01) in Model 3. All other variable were not statistically significant. Eleverpimgent

variables were entered in three models. Two of these variables wefieaingr§p<.001) and

four variables were significanp€.01) and two variables, Certificate and Diploma, were

dropped from Model 2 because the cell sizes were too low to be utilized in thesiegre
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Table 4.24.  Regression analysis for Arts, Audiovisual Technology and Commumscatio

Independent Variable Blocks B SE B P
Model 1
Gender: male .38 A1 27 .000
Age: nontraditional .18 13 A1 155
Race/ethnicity: white 41 .23 .13 .080
Economic Status: Non-Pell .20 A2 A2 .104
Model 2
Gender: male .38 .10 27FF* .000
Age: nontraditional 19 .13 A1 .140
Race/ethnicity: white .39 .23 12 .092
Economic Status: Non-Pell .20 12 12 .107
2 year Associate Degree .29 14 5% .040
Model 3
Gender: male 21 .08 15%* .006
Age: nontraditional 15 .09 .09 .105
Race/ethnicity: white .20 17 .06 .256
Economic Status: Non-Pell .16 .09 .10 .067
2 year Associate Degree .30 .10 16%* .004
' yr. Gain in median earnings .00 .00 .18** .002
2 yr. Gain in median earnings .00 .00 A7 .002
3%yr. Gain in median earnings .00 .00 .30%** .000
4" yr. Gain in median earnings .00 .00 58*** .000

Natural Log of 5th Year Annual Earnings<180)
Level of significance:*p<.05, **p<.01, *** p<.001

analysis. Model 1 contains student background characteristics. The independéid vari
gender had a beta value of .27 when model 1 entered and was signpi«c@0tlj. This

indicates that being male is more predictive of fifth-year annualregehor students in Arts,
Audiovisual Technology and Communication program areas. When Model 2 was entered the
beta value of gender remained at .27, however it decrease to .15 when Model 3 was entered

indicating that receiving an award and years of employment reductebiect being male
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on fifth-year annual earnings for students in Arts, Audiovisual Technology and
Communication program areas.

The independent variable 2 year associate degree had a beta value of .15 when Model
2 was entered and was significaot (05). When Model 3 was entered the beta value for
associate degree increased to .16 and was signifgau@tl). This indicates that receiving
an associate degree is more predictive of fifth-year annual earningsjmAdiovisual
Technology and Communication program areas.

The independent variable first year gain in median earnings had a beta val8e of
and was significanfpk.01). The beta value for second year gain in median earnings was .17
and was significanfp<.01). The third year gain in median earnings had a beta value of .30
and was significanfp.001) and fourth year gain in median earnings had a beta value of .58
and was significantp<.001).

In summary, all three models in this multiple regression analysis haflaghi
adjusted R values. The model summary indicated a significant F change of Model 1
(p<.001), Model 2§<.05) and Model 3a<.001). Model 1 explained 10% of the variance
of the dependent variable, Model 2 explained 11% of the variance, and Model 3 explained
54% of the variance of the dependent variable between the nine independent variables and
the dependent variable, of fifth-year annual earnings. These predictorstsbhggssveral
factors play a significant role in predicting earnings. Male studensscfege award
recipients, and gain in annual median earnings were all positive predictorainfjsaf
community college students in Arts, Audiovisual Technology and Communication program

areas.
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Table 4.25. Pearson correlations — Manufacturing; Science, Technology, EngiaeeridMath STEM)(=897)

Gain in earning

e, Comer Agetom e EenSMS e Dp 4SS sy ey auy anw
2007 wages 1.000
Gender male *x 167 1.000
Age non-trad. **x 193 *rk. 229 1.000
Race white .029 .030 -.044 1.000
Econ. status non Pell **x 145 .039 .001 -.004 1.000
Certification .009 -.033 **,094 -.054 .027 1.000
Diploma *-.076 .041 *-.076 .022 *-.065 -.029 1.000
Assoc. degree *rx 159 *rx 123 *rx. 145 *.069 *-.065 *-.06 wx. 174 1.000
1st yr gain in earning *.066 *-.059 -.055 -.007 -.002 .011 *** 169 -.003 1.000
2nd yr gain in earning ** 100 .002 -.044 -.015 .003 -.001 .046 .010 **-.097 1.000
3rd yr gain in earning *rx 213 .047 -.031 *.068 .011 .010 -.028 .053 *rx. 154 *-.059 1.000
4th yr gain in earning *rk 328 .044 -.041 **.098 -.004 -.018 -.046 .051 -.038 **.133 w178 1.000

Level of Significance: *p<.05 (1-tailed); **p<.01 (1-tailed); **p<.001 (1-tailed)
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Table 4.26. Pearson correlations — Transportation/Distribution and Logistis23)

Gain in earning

o, Comer Agenow e EOLSGUScnop 0SS say aaw  auy  any
2007 wages 1.000
Gender male **.104 1.000
Age non-trad. .070 % 164 1.000
Race white .041 .007 *-.100 1.000
Econ. Status Pell **.106 .037 *095 -.023 1.000
Cert. .039 -.020 k279 *-.076 *.086 1.000
Dipl. -.037 .057 144 -.007 **-.104 -.064 1.000
Assoc. degree ** 143 .063 *-.102 *.088 .009 **.128 *rx. 196 1.000
1st yr gain in earning .071 -.048 **. 122 .041 -.033 *-.084 *.093 **..106 1.000
2nd yr gain in earning *xk 148 .035 -.029 .012 -.025 .012 .048 .030 *.078 1.000
3rd yr gain in earning ** 118 .009 *-.099 -.028 -.056 .001 .011 .000 *-.076 *rk. 253 1.000
4th yr gain in earning k478 -.028 .019 -.015 -.026 .016 *-.118 .020 .004 -.033 -.017 1.000

Level of significance: *p<.05 (1-tailed), **p<.01 (1-tailed), ***p<.001 (1-tailed)
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Table 4.27. Pearson correlations — Architecture and Construot:@3Q)

Gain in earning

wages  male  wad whte  ronpel Cet Dbl GEEL sty andyr  3dyr  dthyr
2007 wages 1.000
Gender male **.149 1.000
Age non-trad. **127 -.045 1.000
Race white .048 -.053 -.068 1.000
Econ. Status nonPell .072 .068 -.009 .039 1.000
Cert. .021 .018 -.043 .011 -.043 1.000
Dipl. .014 .010 -.081 .108 *-.096 -.046 1.000
Assoc. degree .051 -.068 -.043 *.040 -.044 -.037 *rk. 324 1.000
1st yr gain in earning .069 .026 -.056 .051 -.068 .024 .019 .025 1.000
2nd yr gain in earning ** 166 .001 -.028 -.009 -.012 .022 .003 .039 wrx. 233 1.000
3rd yr gain in earning *rx 183 -.007 -.043 118 -.064 .002 -.018 .084 -.006 -.075 1.000
4th yr gain in earning *xx 437 .021 -.002 -.038 *.106 -.006 .061 .035 -.064 -.073 **. 131 1.000

TOT

Level of significance: *p<.05 (1-tailed), **p<.01 (1-tailed), ***p<.001 (1-tailed)
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Table 4.28. Pearson correlations — Arts, Audiovisual Technology and Communicati@88)

Gain in earning

KT Coer At e EOMSSUcen op 0SS day ey saw  any
2007 wages 1.000
Gender male *x 275 1.000
Age non-trad. .072 -.053 1.000
Race white 125 -.033 -.002 1.000
Econ. Status Pell *145 *127 *-.159 .038 1.000
Cert. 1.000
Dipl. 1.000
Assoc. degree *.161 .020 -.022 .040 .023 . . 1.000
1st yr gain in earning *141 .089 -.091 ** 205 .051 . . .099 1.000
ggfn?’;ggai” in 054 *141 000 -113 -.049 . . *.155 022 1.000
3rd yr gain in earning *rk 292 .072 -.092 -.100 ** 184 . . -.086 *-.182 -.103 1.000
4th yr gain in earning *** 609 .096 -.096 124 -.037 . . .057 -.026 -.120 .077 1.000

Level of significance: *p<.05 (1-tailed), **p<.01 (1-tailed), ***p<.001 (1-tailed)
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CHAPTER 5. DISCUSSION, IMPLICATIONS, RECOMMENDATIONS, AND

CONCLUSIONS

This chapter provides a discussion regarding the findings of the study provided in
Chapter 4, implications for future research, recommendations, and conclusions of the study
The discussion is based on the purpose of the study which was to identify and understand
specific factors that influence fifth-year post-college earningeswé& community college
students in career and technical education in selected national caressclust

More specifically, the purpose of this quantitative study was to identify and
understand specific factors such as gender, age, degree attainment and amimual ga
earnings that influence fifth-year post-college earnings of lowa aontyncollege students
in career and technical education in (1) Architecture and Construction;t&)Audiovisual
Technology and Communications; (3) Manufacturing; Science, Technology, Enginaedin
Math (STEM); and (4) Transportation/Distribution and Logistics nationalecarluster. The
factors were represented in the study as the community college stumbakiigound
characteristics, the highest award they received while attending theurwyicollege and

their annual financial gain after leaving the community college.

Discussion
The discussion section is organized based on the national career clustezd $alect
this study and presented by the significant variables that influente/difir annual earnings.
In each of national career cluster sections the discussion focuses on tlseofessath of the

research questions presented in Chapter 4.
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This study investigated leavers, certificate, diploma and associate degigents in
selected national career clusters. It is important to remendddotkia’s community college
provide diverse services, therefore, the conclusions cannot be generalizediatehdesl
only to provide greater clarity regarding the relationship between corynoatiege award

and the post-college earnings of students.

National Career Cluster

Manufacturing; Science, Technology, Engineering and Math (STEM
In the Manufacturing; Science, Technology, Engineering and Math (STEMeGlus
the statistically significant findings were:

e Gender, age and economic status were significant predictors of fifttasyeaal
earnings.

e All students were more likely to receive a benefit from obtaining an agsaagree.
However, earning an associate degree and years of experiencel dssisties in
decreasing the wage gap with males. A lower percentage of femadéseckan
associate degree.

¢ Non-traditional students increased the wage gap by receiving an &ssiegeee and
years of experience.

e All students were more likely to receive a benefit from obtaining an agsadagree.
However, traditional age students needed to obtain this degree in order to minimize
the effect of their age. A higher percentage of traditional age studentecete
associate degree than did non-traditional students.

e The associate degree was a significant predictor of fifth-year arsuahgs.

e Student who did not receive an associate degree were able to decrease trepwage g
with years of experience.

e Students who left the community college without receiving an award had higher
median annual earnings than students who received a diploma.
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In the Manufacturing; Science, Technology, Engineering and Math (STEM@Glust
gender, age and economic status were significant demographic variableseigréssion
analysis. Although males comprise an overwhelming percentage of studentindeis
there are several areas where community colleges can focus tffoetser serve the
students enrolled in Manufacturing; Science, Technology, Engineering and 31&MJ.
Because background characteristics represent what students bring withsttieay enter the
educational training program at the community college, it is important to taaenrshich
background characteristics predict fifth-year annual earnings and haacthescteristics
influenced and were impacted when students’ highest award and annual gain in earnings
were considered. In the regression analysis, gender was significarthiealinodels,
which means that being male is a significant predictor of fifth-yeawna earnings. This
augments findings of several other studies (Compton, 2008; Friedlander, 1996; Grubb, 1999;
Laanan et al., 2007; Sanchez et al., 1999; Stoik, 2004). When the second model, highest
award received, was entered in the regression analysis, the beta vakmeder decreased
from .22 to .20§<.001). This reduction in the beta value indicates that the predictive power
of gender decreased when highest award variable was entered into the regnedgsis) a
This result suggests that a female can minimize the effect of genddosadhe wage gap
by receiving an associate degree. Furthermore, this finding underscoras that females
who did not receive an associate degree were disadvantaged to a great¢naxteries.
When the third model, annual gain in earnings, was entered in the regression ahalysis, t
beta value for gender dropped again, indicating that the effect of gemdi@rszed as

females enter the workforce.
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A lower percentage of females (15.1%) receive an associate degree thaleslo m
(24.4%), and slightly less than one fourth (24%) of females receive any comiullage
award as compared to males at slightly more than one third (34.8%). If comoullages
are able to increase the associate degree completion rates of studenttydeose will
receive higher post-college earnings. Females receive argadasmtage from completing
an associate degree and can decrease the gap in wages between men and women.

The Arts, Audiovisual Technology and Communication cluster indicated comparable
results regarding gender in this cluster. Transportation/Distribution andicegiad
Architecture and Construction indicated that the predictive power of gertdalyac
increased when highest award received and annual gain in earnings were abnditdere
literature is consistent in regards to findings that females earn lessétes, (Compton,
2008; Friedlander, 1996; Grubb, 1999;); Laanan et al., 2007; Sanchez et al., 1999; Stoik,
2004). However, when analyzed by cluster, Manufacturing; Science, Technology
Engineering and Math (STEM) demonstrated that receiving an assawiaté and the
annual gain in earnings can decrease the impact of gender.

Traditional age students comprised the majority of the cohort in this chustevere
more likely to receive an award. The regression analysis indicated thaaagesignificant
predictor of fifth-year annual earnings, which means that being a nontradgtadeht is a
significant predictor of fifth-year annual earnings. Students choose a cotyrfioura
variety of reason (Cohen & Brawer, 2003) and community colleges understand that not al
students aspire to obtain an award. This finding is supported by the data in thisT$taily.
is, nontraditional students receive an award at a much lower rate that tradigerstudents,

yet being a nontraditional student is a significant predictor of fiftm-geaual earnings. The
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data also indicate that receiving an associate degree is a signifiedictqr of fifth-year
annual earnings; therefore, traditional age students would benefit greatigeying an
associate degree. The regression analysis indicated that, when highestelsgved was
considered, the standard regression coefficient for age increased from .24ot0.0R@.)
which indicates that being a nontraditional student is a stronger predictor ofefdtlagnual
earnings when highest award is taken into account. This increase in the stagossion
coefficient is interesting because the demographic data indicatesattiibtral age students
receive an award at a substantially higher rate than nontraditional stu@atause the
associate degree variable was significant and traditional age studeimsdereaward at a
substantially higher rate, it was anticipated that the predictive power ofcagde decrease
when highest award was considered. However, the findings indicated thatgtandar
regression coefficient for age increased. This increase indicates tigbh®ntraditional
student and receiving an associate degree are significant predictotis-gpé&f annual
earnings. Therefore, the 62.2% of traditional age students who leave commuedsg col
without an award were at a great disadvantage with respect to fiftlaiyeaal earnings.
Therefore, students who enroll at a community college without the aspiratiob&ining
an award should be informed of these findings and carefully guided and encouraged to
complete the program.

Economic status was a significant predictor of fifth-year annual egninall three
models. This indicates that students who do not receive Pell assistance @mng prsulictor
of fifth-year annual earnings. This finding is consistent with other studa@s{®n, 2008;

Friedlander, 1993b, 1996; Grubb, 1999; Laanan et al., 2007; Sanchez et al., 1999).
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The regression analysis indicated that the associate degree variasignii@ant
predictor of fifth-year annual earnings, which means that being a studentecencecean
associate degree is a significant predictor of fifth-year annuaihgar The predictive power
of the associate degree decreases when annual gain in earnings is @hn3idereeta value
dropped from .18 to .1$€.001). Although receiving an associate degree remained a
significant predictor of fifth-year annual earnings, students who did notvesgriassociate
degree were able to reduce the wage gap. The Arts, Audiovisual Technology and
Communications and the Transportation/Distribution and Logistics caretrslatso
demonstrated the associate degree is a significant predictor ofddthearnings; however,
this cluster was the only one in which the significance decreased when gamual
earnings were considered.

The results of median annual earnings, Tables 4.9 and 4.10, suggest that students in
the Manufacturing; Science, Technology, Engineering and Math (STEM) céustar who
leave the community college without receiving an award or certificatda@ang so because
of strong employment opportunities. Students who received a diploma aragettieri
workforce and earning a lower median annual wage.

In the regression analysis, associate award was the only highest awaintevihiat
was considered as a significant predictor of students’ fifth-year anmaatgs Both the
certificate and the diploma were not statistically significant. diploma variable had a
standard regression coefficient of -.02 as compared to the associate ddglde ohrl8
(p<.001). Although these data demonstrated that the associate degree isastgnifi
predictor of fifth-year annual earnings, the diploma may still be an appepnieatrd to offer

in these clusters. The diploma award did receive large gains in median @amirds in the
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first year and in the second year with this study; however, it taperednsifiesably in the
third year and fourth year. Students who left college without an award and those who
received a certificate had higher median annual earnings than studentcemeda
diploma. These results suggest that students in the Manufacturing; Sciemrm|dgy,
Engineering and Math (STEM) career cluster who leave the communitgeoliehout
receiving an award or certificate are doing so because of strong emptayppertunities.
Students who received a diploma were entering the workforce and earowgrariedian
annual wage. This does not reflect negatively on the quality or relevancedibltmea
award because the students in the leaver category were enrolled in tigpeogaam and
elected not to complete the requirements of the award. These data indicate thét sthde
chose to stay and complete a diploma were at an important decision point in theioedlcati
careers. They may choose to exit college with only the diploma or continuedihedtion
and complete an associate degree. The data on median annual earnings stggestnia
who complete the diploma award do not have strong employment opportunities; therefore,
they choose to exit the community college for other reasons. Clearlyiglzeneed for
further research to determine why students leave community college withass$@ciate
award. Nevertheless, wage data can provide students with a greater unaey stati
earning potential they can expect, and community colleges may begin to understand wh
some students who leave college without an award are financially strdtegdiva years of
full-time employment.

This study does suggest that community colleges should consider the resu#ts of thi

study in providing career guidance to students. Earning potential of an awarchjsoatant
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variable to consider; however, it is only one of multiple variables that should be cedsider
when providing career guidance to community college students.

In summary, the results of the Manufacturing; Science, Technology, Engmead
Math (STEM) career clusters in this study indicate that communitygesishould consider
multiple variables when providing career information and guidance to studentggr&auk
characteristics, specifically gender and age, should be given stronderatisn when
community colleges provide career guidance. Females need to understdhne #ssbciate
degree is a significant predictor of their fifth-year annual earnindsibthey do not receive
an associate degree, their earning potential will be significantlyHaasor males.
Traditional age students need to understand that the associate degrgeifi€ans predictor
of fifth-year annual earnings and, by obtaining this level of award, they can tbguce
impact of their age.

When students aspire to obtain only specific skills and elect not to complete an
associate degree, community colleges should take into consideration the fofdimgs
study when providing guidance. Although the study indicated that non-traditiolgal ma
students may receive strong employment without receiving and awardptradétge female
students may not receive the same benefit. This study provides communityscoiidgga
stronger understanding of student background characteristics and awardslreseelated
to post-college earnings and should be used when community college faculty, coumsklors a

administrators are advising students on educational and career decisions.
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Transportation/Distribution and Logistics
In the Transportation/Distribution and Logistics cluster, the statlBtisignificant
findings were:

e Gender, age and economic status were significant predictors of fifttaiyeaal
earnings.

e Male students were more likely to increase the wage gap with years atexpe
e All students were more likely to receive a benefit from obtaining an agsaagree.
However, receiving an associate degree was essential for female stuldenisre

non-traditional. Very few females received the associate degree.

e Non-traditional students were more likely to increase the wage gap lyimgan
associate degree and years of experience.

e The associate degree was a significant predictor of fifth-year arenmathgs.

e All students were more likely to receive a benefit from obtaining an agsadegree.
However, traditional age students needed this to obtain this degree in order to
minimize the effect of their age. A higher percentage of traditional adergs
received the associate degree than did non-traditional students.

¢ Non-traditional students who received an associate degree were moréolikely
increase the wage gap with years of experience.

e Students who did not receive a Pell award were more likely to increase thgapage
with years of experience.

In the Transportation/Distribution and Logistics cluster gender, age aind soc
economic status were significant demographic variables in the regresalgsi& Although
males comprise an overwhelming percentage of students in this clustery¢hezeaal
areas where community colleges can focus efforts to better serve thesemelled in
Transportation/distribution and Logistics. Because background characteepresent
what students bring with them as they enter the educational trainingpragtae
community college, it is important to understand which background charactgrstitist

fifth-year annual earnings and how these characteristics were impaoéd a student’s
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highest award and annual gain in earnings were considered. In the regredgms, ana
gender was significant in all three models, which means that being naasggisificant
predictor of fifth-year annual earnings. When the highest award receasedonsidered, the
predictive power of gender remained virtually the same; however, when anmued gai
earnings was considered the statistical significance of gendeagsu tg<.01, indicating
that the predictive power of gender increased as females enter the worl&artermore,
these findings underscore the fact that females who did not receive aai@sdegree were
disadvantaged to a greater extent than males. Community colleges should ¢bhase&ler
results when providing career guidance to students. All students in this chrsteenefit
from receiving an associate degree; however, for females, the éssimgeee is essential.
Traditional age students comprised the majority of the cohort in this ciustevere
awarded a diploma or associate degree at substantially higher raadgiomal age students
comprised only 16.1% of those who received a certificate, but represented 94.0% of those
who received a diploma and 81.7% for those who received an associate degree. The
regression analysis indicated that age became a significant preditibr-pear annual
earnings when annual gain in earnings was considered. This indicateaditiaintl age
students are not able to experience the same level of annual economic gadettstudents
are able to acquire. Students attend community colleges for a varietymfs¢@eohen &
Brawer, 2003); however, not all students aspire to obtain an award and only seek specific
courses at the community college. This finding is supported by the data; nconeddit
students receive diplomas and associate degrees at a much lower rag€itiatal age
students, yet being a nontraditional student is a significant predictor eyd#thannual

earnings. A high percentage of certificates were received by nontraditgensiualents;
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however, the associate degree was the only variable that was a signigchctioprof fifth-
year annual earnings. This would indicate that traditional age studenti gezadfy from
receiving an associate degree. Because traditional age students emocaieadegree at a
higher rate (12.1%) than nontraditional students, the predictive power of the &sdegi@e
helps minimize the impact of age. The 63.6% of traditional age students who leave
community college without an award are at a great disadvantage withtrespitie-year
annual earnings. Therefore, community colleges should convey the importance of the
associate degree to all students, especially traditional age students.

Socio-economic status was a significant predictor of fifth-year eggywhich means
being a student who did not receive a Pell award is a significant predictahefefdr
earnings. This variable was not statistically significant when iteméered in Model 1;
however, it became significantat.05 when highest award received was considered and
saw another increase in significancg@<atO1l when annual gain in earnings was considered.
This indicates that being a student who received a Pell award is a negatiectop fifth-
year annual earnings when the highest award received and annual gain in eagnings ar
considered. This study indicates that students who receive a Pell awaehfat
financially as compared to students who do not receive this financial assiskamteer
research is needed in this area in order better explain why students whe Retbawards
have lower annual earnings.

The associate degree variable was statistically significanthwhéans that being a
student who received an associate degree is a significant predicton-gegit annual
earnings. The effect of the associate degree increased in significaaeennual gain in

earnings was considered. The standard regression coefficient rentaiti&chawever, the
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probability increased fromp<.01 top<.001. This increase in significance indicates that the
impact of an associate degree is stronger the longer a student stays in theceiorkfor

Both the certificate and the diploma were not found to be significant. These two
variables had standard regression coefficients of .03 for the certifigatd,aand .01 for the
diploma award. These compare to a coefficient of p&5001)for the associate degree
variable. Although, these data indicate that the associate degree isiaasigpifedictor of
fifth-year annual earnings, the certificate and diploma awards malyesaibpropriate to
offer in this cluster. The majority (83.9%) of the certificates thaeweanted by lowa
community colleges were awarded to nontraditional age students, and being a nomafadit
age student is a significant predictor of fifth-year annual earnings. Theecsamot be said
for the diploma award. The majority (94.0%) of the diplomas that were granteday lo
community colleges were awarded to traditional age students. These datd thajge
community colleges should consider these results when providing career inboraradi
guidance to students. Earning potential of an award is an important variable to ¢onsider
however, it is only one of multiple variables that should be considered when providing caree
information and guidance to community college students.

In summary, regarding the discussion of the Transportation/Distribution andit®gist
cluster in this study, community colleges should consider multiple variables wihedipg
career information and guidance to students. Background characteristicssahegénder
and age, should be given strong consideration when community colleges provide career
information and guidance. Females need to understand that the associate @egree is
significant predictor of their fifth-year annual earnings and, if they do neiveean

associate degree, their earning potential is significantly less thaof thales. Traditional
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age students need to understand that the associate degree is a significgot pfddth-
year annual earnings. By obtaining this level of award, traditional age studkrds tke
impact of their age.

Students attend community colleges for a variety of reasons. Some students who
attend a community college do not aspire to obtain an award and desire only to ateald se
classes which may enable them to become employed or advance their skillstudyis
suggests that as community colleges provide guidance to students, they shouldtd@so w
understanding that an associate degree will benefit females, tradigenstiualents, and
students who need financial assistance. Leavers in the Transportatidmibostrand
Logistics cluster had the lowest fifth-year median annual earniriggeas students who
received an associate degree had highest median annual earnings in yeafiftithis study
has provided a stronger understanding of community college student’s background
characteristics and awards received as related to post-collegegsaand can be used to
better advise community college students in making educational and caliegmdeas they

relate to future earnings.

Architecture and Construction
In the Architecture and Construction cluster, the statistically sogmififindings
were:
e Gender and age were significant predictors of fifth-year annual earnings

e Non-traditional students were more likely to increase the wage gap \aith gk
experience.

e The associate degree is NOT a significant predictor of fifth-yeaual earnings.
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In the Architecture and Construction cluster, gender and age were significant
demographic variables in the regression analysis. Although males comprise an
overwhelming percentage of students in this cluster, there are severallaeeaommunity
colleges can focus efforts to better serve the students enrolled in Arcleitextl
Construction. Because background characteristics represent what stuidgnisthrthem
as they enter the educational training program at the community cotlegieportant to
understand which background characteristics predict fifth-year eaamogsow these
characteristics are impacted when a student’s highest award reagivadraual gain in
earnings are considered. In the regression analysis gender wasangmifiall three models,
which means that being male is a significant predictor of fifth-yeawna earnings. This
augments findings of several other studies (Compton, 2008; Friedlander, 1996; Grubb, 1999;
Laanan et al., 2007; Sanchez, Laanan, & Wiseley, 1999; Stoik, 2004). When the second
model, highest award received, was entered in the regression analysis)dhedsta
regression coefficient (Beta value) for gender increased from .15 tp<XBLJ. This
increase in the coefficient indicates that the predictive power of gendeasadrslightly
when highest award variable was entered into the regression analysis. Whemgainnoa
earnings, was entered in the regression analysis, the standard regresémentdBeta
value) for gender decreased from .16 to @d<.@1) indicating that the effect of gender is
minimized as females enter the workforce.

The regression analysis indicated that age is a significant predicttihefdar
annual earnings. This indicates that being a nontraditional student is a argrpfiedictor
of fifth-year annual earnings. Students choose a community college foety wdreasons

(Cohen & Brawer, 2003), and community colleges understand that not all students aspire to
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obtain an award. This understanding is supported by the data in this study. Nonthditi
students receive an award at a lower rate than traditional age studeb&ngea
nontraditional student is a significant predictor of fifth-year annual eggniBecause the
highest award received is not a significant predictor of fifth-year amaualngs, traditional
age students will see only a minimal effect of receiving a communitygeotlegree. When
annual gain in earnings was considered, the significance of the age intcogas€d1

which indicates that age increases in significance with years of erperi Based on the
data in this study, young females will have a difficult time earning&nee as males as they
enter the workforce.

To summarize the results of the Architecture and Construction cluster itutlys s
community colleges should consider multiple variables when providing career atikmnm
and guidance to students. Background characteristics, specifically gedage, should be
given strong consideration when community colleges provide career infornaaiil
guidance. Females and traditional age students are at a disadvantagdust#rigic
relationship to their fifth-year annual earnings. In the technical pragttaab are offered by
the community colleges, students are obtaining the skills that are nedessaigr the
workforce. Table 4.13 indicates that students’ median annual earnings incréasachit
award, however, the regression analysis indicates that receiving an a&andod
significantly predict fifth-year annual earnings.

Community colleges will serve their students better when the awards thatatedgr
to students are significant predictors of post-college earnings. Commoitetyes strive to
provide students with a competitive advantage as they enter the workforce. oBake

results of this study, community colleges should be encouraged to work with theiryindus
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partners to evaluate the curriculum in the architecture and constructiar éushsure these
programs are meeting the needs of industry and providing students with the nedéésary s
to have a competitive advantage over those students who leave the community college
without an award. Industry certifications should be explored as an alternativetmratida
formal award. Industry certifications hold several advantages: (1) teeyeated by
industry so they are accepted as quality indicators of a person’s level of antme\and
proficiency; (2) they are transportable to other geographic areas of theycamad (3) they
contain third party assessments which provide validity and program credentials.
Apprenticeship programs in the Architecture and Construction cluster arequsmer
and additional research is needed to study the relationship of apprenticeship peogtams
student’s fifth-year annual earnings. Research in this area would provideucam
colleges with additional information on potential options that could lead to improvement of
programs and stronger earning potential of students in Architecture and Construction.
This study does not suggest that programs in this cluster are not quality programs;
however, this study found that an award at a community college in the Architacture
Construction cluster is not a significant predictor of post-college earniflgsrefore, it
would be prudent for community colleges to evaluate these programs and explore options
that will provide students with a competitive advantage that is a significant toreafipost-

college earnings.

Arts, Audiovisual Technology and Communications
In the Arts, Audiovisual Technology and Communication cluster, the significant

findings were:
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e Gender was a significant predictor of fifth-year annual earnings.

¢ Females can minimize the effect of gender and decrease the wagdlggeans of
experience.

e All students were more likely to receive a benefit from obtaining an agsadagree.
However, earning an associate degree assisted females in decteasagée gap
with male. A higher percentage of females received an associate.degre

e The associate degree was a significant predictor of fifth-year arennathgs.

In the Arts, Audiovisual Technology and Communication cluster, gender was a
significant demographic variable in the regression analysis. Bebaakground
characteristics represent what students bring with them as theytenéetucational training
program at the community college, it is important to understand which background
characteristics predict fifth-year annual earnings and how thesetdhatics were impacted
when a student’s highest award and annual gain in earnings were considered. In the
regression analysis, gender was significant in all three models, whicls thaabeing male
is a significant predictor of fifth-year annual earnings. This augntleatsndings of several
other studies (Compton, 2008; Friedlander, 1996; Grubb, 1999; Laanan et al., 2007; Sanchez
et al., 1999; Stoik, 2004). When annual gain in earnings was entered in the regression
analysis, the standard regression coefficient (beta value) for gender drapped#

(p<.001) to .15<.01), and the significance reduced frpm001 top<.01. These
reductions indicate that the predictive power of gender decreased when the amnnal ga
earnings variable was entered into the regression analysis. Therd&mal@can minimize
the effect of gender and decrease the wage gap with years of egperieraddition, females
received a benefit of receiving an associate degree. The highest awearddeariable was

significant afp<.05 in the second model, and increased in significange.@1t in the third
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model when the annual gain in earnings variable was entered in the regressida.analys
Because receiving an associate degree is a significant predictah-gfeidr earnings,
females who did not receive an associate degree were disadvantaged ta @xperdtéhan
males. However, females did comprise 58% of those who received an associge deg

To summarize the results of the Arts, Audiovisual Technology and Communication
cluster in this study, community colleges should consider multiple variables providing
career information and guidance to students. Background characteristicscahegénder
is a characteristic that should be given strong consideration when comnulieijyes
provide career information and guidance. The study indicated that students foemefit
receiving an associate degree. Females need to be informed that treteadegcee is a
significant predictor of their fifth-year annual earnings. They alsd teeanderstand that
receiving an associate degree and years of experience can mininefie¢hef gender and
reduce the wage gap with males. If females do not receive an assogratettieir earning
potential is significantly less than males.

Community colleges are encouraged to consider these results when providing career
information and guidance to students. Earning potential of an award is an impottaniofac
consider, however, it is only one of multiple variables that should be considered when
providing career information and guidance to community college students. Students who
leave community college without an award earn $2,968 less in the median annual earnings,
than those who receive an associate degree in the first year. This wagergases to
$4,981 in the fifth year.

Students choose a community college for a variety of reasons (Cohen & Brawe

2003), and community colleges understand that not all students aspire to obtain an award.
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However, this study suggests that obtaining an associate award is importantiémts, thus
career counseling to students needs to be carefully guided. This study has provs#edfa ba
knowledge on community college student’s background characteristics and awandsdrec
as related to post-college earnings. The results of this study may be ushkdaie the

value of an award at a community college and show how background characterestics
post-college earnings. In general, the results from this study roaig@rinformation to
community college administrators, faculty and advisers that could bssist students in

making educational and career decisions as they relate to future earnings

Independent Variables

Student Characteristics

This study utilized Becker’'s (1964) human capital theory which found that emlucat
and training are the most important investments in human capital. Several independent
variables (see Appendix C) were utilized to represent the investmersnnyunity college
students and found that several variables were significant predictors gfei@ttannual
earnings. Of these variables, only gender was significant across allsgfi¢oted clusters.
In two clusters, (1) Manufacturing; Science, Technology, Engineering atid (8TEM) and
(2) Arts, Audiovisual Technology and Communications, the significance of gendeadedr
when highest award received and annual gain in earnings were considered. In ttveoother
clusters, the study found the predictive power of gender to either increase or have no
statistical change when highest award received and annual gain in eareragsonsidered.
Several studies indicate that females earn less than males (Compton, 2008; dica.,

2007; Sanchez et al., 1999; Stoik, 2004), however, this study indicates that reaeiving
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associate degree and years of employment can reduce the wage gagttbateeen males
and females in two career clusters, (1) Manufacturing; Science, Technolagye&ring and
Math (STEM) and (2) Arts/Audiovisual Technology and Communications.

Age was significant in all cluster areas except the Arts, Audioviswdindogy and
Communication cluster. The emerging technologies and the frequent technatbgiogés
in the Arts, Audiovisual Technology and Communication cluster may explain the higher
percentage (77%) of traditional age students in the cluster and the lack fo¢angei of the
age variable. It may be valuable to explore in greater depth the distribution ohagg e
nontraditional students in this cluster to see if this cohort of students is gegyetaityer. It
was expected that older students would earn higher wages; however, the regnedgsis a
suggests that in all cluster areas, with the exception of, Architecture anductost
traditional age student will benefit from receiving an associate degree.

Race/ethnicity was not significant in any cluster. However, the cohed efz
nonwhite students were so small that it was not possible to report demographiaiiaiorm
for most categories.

Economic status was a significant predictor of fifth-year annual earmng®
clusters, (1) Manufacturing; Science, Technology, Engineering and MatiM)$S T8
Transportation/distribution and Logistics. The other two clusters yieldethtnstisally
significant influence on fifth-year annual earnings. These findingscargstent with other
studies (Compton, 2008; Laanan et al., 2007; Sanchez, Laanan, & Wiseley, 1999;

Friedlander, 1996; Grubb, 1999).
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Degree Attainment

The national graduation rate for the 2001 cohort of students within two-year
institutions was 32.6% (Knapp, Kelly-Reid, & Whitmore, 2006). The graduation rate for the
2001 cohort of students within lowa’s community college was 38% (Friedel, 2006).slowa’
performance, which is above the national average, indicates strength ire#hisrars study
is consistent with the lowa overall graduation rate with a range of 25% to @8&%ificates
were seldom awarded (15%) in: (1) Manufacturing; Science, Technology, Emnginaed
Math (STEM); (2) Arts, Audiovisual Technology and Communications; (3) Arctute and
Construction; and (3) Transportation/distribution and Logistics.

A significant finding in this study was that receiving an associateedagra
significant predictor of fifth-year annual earnings in (1) Manufactyr8tience,
Technology, Engineering and Math (STEM); (2) Arts, Audiovisual Technology and
Communications; and (3) Transportation/distribution and Logistics. The onlgrcfast
which the associate degree was not a significant predictor of fifthayearal earning was
Architecture and Construction. There are some possible explanations festhis One is
that the Unemployment Insurance (Ul) wage records do not have wage data on self-
employed workers and the self-employed workers are the entrepredanther
explanation may be that wages are underreported in this cluster. That is swoakgenave
full-time employment but provide services in addition to their full-time pmsiéind these
wages may not be reported. In two clusters, (1) Manufacturing; Scies®jology,
Engineering and Math (STEM); and (2) Arts, Audiovisual Technology and Commiongat
the influence of the associate degree decreased the predictive power of gamdales in

these two clusters receive a great advantage by receiving an tesdegiee. These findings
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augment the general findings of several other studies (Compton, 2008; Friedlander, 1996;

Grubb, 1999; Laanan et al., 2007; Sanchez, Laanan, & Wiseley, 1999; Stoik, 2004).

Annual Median Earnings

Community college students who received an associate degree had the highest
median annual earnings in the fifth year than any other category. Theatesdegree at
lowa’s community colleges has value. The five years represented indlgeestealed a
trend in annual gains in earnings. By the fifth year the annual percent clevwgerthe
categories had moved very close to each other, indicating that the annual gelimgsea
begins to stabilize across all award categories within five yé#éeawing college. The one
exception was in the Art, Audiovisual Technology and Communication cluster, in which
leavers saw an 11.63% gain compared to a 3.36% gain for the associate degreesiliiés pos
that the overall low wages in this cluster affected these data. Leaversetaoh annual
earnings of only $21,917 in the fifth year as compared to $26,898 for the associate tregree
order to increase the confidence that the annual gains in earning are stasdlaclusters
it would be necessary to extend the trend line for several years moreoyearisy the
annual percent gain has truly stabilized.

In all clusters except Manufacturing; Science, Technology, Engineerthlylath
(STEM) the median annual earnings of students were consent with reseanthn(eaal.,
2007; Stoik, 2004; Grubb, 1999), the higher the award the greater the earnings. In the
Manufacturing; Science, Technology, Engineering and Math (STEM) clbstr)eavers
and those with certificates received higher median annual earnings thawitotbe

diploma. One explanation for this would be the significance of nontraditional students. The
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data indicate that a high percentage of nontraditional students enrolled in Maodgact
Science, Technology, Engineering and Math (STEM) with the aspirations afiagtai

specific skills in order to advance within an existing job or move into a new positéon as
promotion. More traditional age students received a diploma, which indicates thagthis
critical decision point. It appears that many of the students who left prioreigingca

diploma, did so for strong employment opportunities. Students who persisted through the
program and received an associate degree saw the strongest fifth-yeaeanmuogk.
However, students who received a diploma saw the lowest median annual earnings.
Additional research is needed to determine why students in Manufacturiage&ci

Technology, Engineering and Math (STEM) choose to leave without an associate degre

Implications for Research, Policy and Practice

The lack of research in this area indicates there is a need for f@slearch. The
limited number of states (nine were identified in the literature review apt€h 2), indicated
an opportunity for further state level research. This study adds to theutiégtadwever,
there is still a need for further research on the economic impact of commltétyec
awards. The use of Unemployment Insurance (Ul) wage data has greathsetthe
number of responses over the traditional survey instruments used prior to the early 1990s.
However, the percentage of students who are not found within the Ul system is between 10 —
50% (U.S. Department of Commerce, 1996). Improvement in the access to Ul wagesdata ha
occurred. lowa is making progress toward establishing data sharing agteentle

bordering states. These sharing agreements will greatly increase thermimesponses.
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As one examines the limitations of the Unemployment Insurance (Ul) wage data

several issues emerge. The Ul system includes all wages earned byidnahdivhether

the employment is full or part-time. These wage data are collectedrfyuarte employers

are not required to report numbers of hours worked; therefore, it was not possible tp identi

full and part-time status of workers in the current study. The Ul systemgepanterly

earnings by employer, but not by a Standard Occupation Classificatior) (6@€ These

limitations, along with the Ul systems’ inability to track several graafpsorkers (e.g.,

military, churches, federal employees, railroad workers, self-employehplmged,

employed in another state, part-time workers and students who continue theilo@jlucat

This omission leads one to raise the following questions:

How do career and technical programs compare to academic transfenmagra
relation to the percentage of students found in the Ul system? The findings to this
guestion may provide information on the percentage of self-employed workers.

Is there a difference between career and technical and academic progtasens in t
percentage of self employed people? Does a self-employed person Yieddes g
economic benefit? Estimates on how much of the workforce is self-employed vary
from 3% to 5% (Stevens et al., 1992) to as high as 10% to 15% and rising (U.S.
Department of Commerce, 1996) can provide a limited picture on accounting for self
employed people. Self-employed may really skew the result of an econoniit bene
study. Many of the skilled trade areas that were represented in thisisiydyave a

high percentage of entrepreneurs.

What is the effect of part-time employees within studies using Ul datab@ke
national student clearinghouse was utilized in this study to filter out thosetstude
who were enrolled in another institution. This potentially minimized the number of
part-time students in the cohort, however, it may not have accounted for ailirgart-t
workers.

What percentage of community college studen&nislled in career and technical
programs for specific skill development and career redirection or advancement?

Although researchers need to consider the limitations that exist when using the Un-

employment Insurance (Ul) wage data, it is clear that this systenm@iaglbcontinue to
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improve the reliability and validity of research studies to determine threedc benefits to
a community college degree.

This study adds to the literature on post-college earnings in selected nediaeal
clusters; however, several areas will require additional research in @iginta more
complete understanding of certain areas. The influence that gender and age have on post-
college earnings could be explored further using data within the Managenwenidtibn
System (MIS) in the lowa Department of Education. The Management InformastenBy
(MIS) contains a wealth of data and should be utilized in future research. Hoveewdh a
any data set, it is important to determine the reliability of the detaegits before it is
utilized in a research study. Data elements such demographic information addygpsa
are typically reliable elements, however, other elements such as high sciiqohteRt and
single parent may be self-reported or under reported.

Several questions regarding gender have emerged as a result of thisanalysi

¢ In selected career clusters are females more likely to be singlegyanett how does
being a single parent affect post-college earnings?

e In selected career clusters are females more likely to work par-time

e In selected career clusters are females employed in a relatetbftakir training
program?

Some of these questions can be addressed by using data in the MIS, howeveryeaalitat
survey data would be useful to acquire a more complete understanding of gentier and i
relationship to post-college earnings. This Ul wage data should be continaaikaimed

for this cohort, which will provide a robust data set to allow future research. Rieglittas

study in five years may provide a deeper understanding of the impact of genderon post
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college earnings and possibly establish a point where the gains in median anmuogs ear
the award categories are similar.
This study only considered five of the 16 national career clusters; therefgenta
comprehensive understanding of career and technical education in lowa, theesdslyo
be replicated for each of the remaining clusters. A study conducted pyt@o(2008)
provided a comparable approach for three clusters: (1) Information Techn@p@ysiness
Management and Administration; and (3) Marketing Sales & Services. HithldRrister
contains a large enrollment (35.63%) and represents a large percentage of thecgyorkfo
therefore, it should be considered for future research (Friedel, 2006). This entadm
followed by Skilled and Technical Sciences (26.76%). Although the Agriculture, Food and
Natural Resources cluster represent a much smaller percentage of entr@l®2%) and
represents a very small percentage of the workforce, the economic impgetoitare in
lowa is significant (Friedel, 2007); therefore, it should be considered toefrgsearch.
Several additional questions emerged when the analysis was conducted iareach ¢
cluster. These research questions may provide a stronger understanding obtiéhaic
affect a student’s post-college earnings:

¢ In the Architecture and Construction cluster, how do median annual earnings of
students who complete Bureau of Apprenticeship (BAT) programs compare to
students who complete community college programs?

e Among students who leave a Bureau of Apprenticeship (BAT) program and work
full-time, to what extent do their background characteristics, highestlaeeived
and annual gain in earnings predict students’ fifth-year median annual earnings?

¢ In the Manufacturing; Science, Technology, Engineering and Math (STEMcare

cluster, why do students leave the community college without receiving ana&ssoci
award?
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e In selected career clusters, what percentage of students who alreadyBtaee BA
degree enroll in a community college career and technical programs?

e In the Manufacturing; Science Technology, Engineering and Math (STENaAti
career clusters, why do females leave community college at highhratesales and
do not receive an associate degree at the same level as male students?

e In the Transportation/distribution & Logistics national career clusiby do students
who receive Pell awards yield lower annual earnings?

Recommendations
The following recommendations offer ways that lowa’s community calegald
better serve students and direct future program development and improveorst eff
Specific audiences that could benefit from these findings are:

1. Presidents: They provide visionary leadership and shape public policy around the
value of the community associate degree;

2. Chief Academic Officer and Career and Technical Deartsey develop and modify
programs to meet the needs of the industry in lowa and ensure that all programs
position students with a competitive advantage;

3. Career and Technical faculty and student advisoriey provide career guidance
and prepare students for technical careers, and ensure that each studergemdmsmi
or her human capital.

The major recommendations of this study are as follows:
e Community colleges should encourage students to aspire to obtain an associate

degree. The associate degree is essential for females and tradgesaldents.
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¢ Community Colleges should consider potential barriers such as lack of child care,
financial limitations or limited aspirations that can limit the abilityerhfle and
traditional age students to reach the associate degree level.

e Community Colleges should consider these findings when considering the value of
classifying students as “Goal Attainment” as an alternate option to #rel.aw

These recommendations may directly impact students as they make educational
decisions on which career program to select and which, if any, award they shoulchseek. |
some clusters the results suggest that the community college should makeadpis the
programs to better prepare students for success in the cluster.

Gender balance is an issue in (1) Manufacturing; Science, Technology, &mgne
and Math (STEM); (2) Transportation/distribution and Logistics; and (3) Aectioite and
Construction and work needs to be done in order to increase the percentage of females in
these areas. Much of what needs to be done are cultural and societal changes, howe
community colleges can improve retention of females and increase thdhratjon rates.
Graduation rates for females in (1) Manufacturing; Science, Technd&ogyeering and
Math (STEM); (2) Transportation/distribution and Logistics; and (3) Art, suidual
Technology and Communication were under 30%. Only Architecture and Construction has
graduation rates greater than 50%. Because the Associate degree iscastgnigidictor of
fifth-year annual earnings, it is a compelling reason for females teedeginis level of
education. Identifying potential barriers such as; lack of child caemdial limitations or
limited aspiration, that can limit the ability of females to reach the ededevel are
important. Once these barriers are identified, strategies can bemkxvaind implemented

to remove the barrier.
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One example of efforts by lowa community colleges to address thesg tssube
found in statewide initiative that was designed to establish a pre-enginpergrgm called
Project Lead the Way (PLTW). This program was designed to lead into multygieaprs at
lowa’s community colleges as well as lowa’s universities. The comyncoliege
presidents provided incredible visionary leadership that addressed the projedtiedosor
shortages in the Manufacturing; Science, Technology, Engineering and Math (STEis!)
project has been promising because the community colleges utilized state foatingg
allocated to the community college system, and leveraged local and privateyifuiudiing
to create a $3.1 million fund that provided grant funding to implement the program in another
sector of education. This funding provided a portion of the funding needed to implement
PLTW. This initiative also set a direction for the community college @taflemic officers
and career and technical deans. There was an expectation of the initiatikies ghiadgram
lead to an associate degree as well as a four-year degree. Thergoveastadng
commitment to achieve enrollments in PLTW that would be representative ofideatst
population in the school. This has caused some of the community college regioWal PLT
coordinators to provide regional training on strategies to improve minority antefema
enrollments. Some community colleges have coordinated summer events toalthes
school girls to experience engineering and technical career fields.r @adetechnical deans
and faculty members in some community colleges are evaluating the currioutetacted
programs to better align to PLTW program. This initiative directly ingpactudent
aspiration and enrollment in community college programs. This initiative alstodede
partnerships with secondary schools, business and industry and the universitiateta cre

state-wide system. Project Lead the Way in lowa is improving the eerdlloh females,
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15% in 2008 (Maguire, 2009), and is involved in several initiatives to increase this number
even more. This initiative is a great example of how community colleges can impkbme
recommendations in this study. Without visionary leadership by the communégesl!
dedicated people to implement the program and strong partnerships a statapaicte
would be difficult to achieve.

Not all initiatives need to achieve a statewide impact. Regional and Idcsives
can have an immediate impact on community college students. Creating Giresdgeting
plans for selected career clusters could encourage completion of the assegiat,
especially for females and traditional age students. Evaluating studenttsgupiaes could
limit the barriers that females and traditional age student encounter whdadenrol
community colleges. Limiting or removing barriers such as child care, wbddales,
classroom environment and financial assistance may improve number of faratlkEs ol
in selected career cluster and increase retention in a program.

Over 70% of the students in these selected career clusters arerieddifje students.
Therefore, understanding the impact of an award on this population of students islessenti
This study revealed some interesting things about age. Because age—nontraditasa
significant predictor of fifth-year annual earnings in (1) Manufactyr8tience,
Technology, Engineering and Math (STEM); (2) Transportation/distribution andtlosg
and (3) Architecture and Construction, it is important to position traditional age studént
the skills that will minimize the effect of age. The skills necessarydditional age
students are found in the associate degree. In the Art, Audiovisual Technology and
Communication cluster age was not significant, therefore, traditionatadgnss are able to

enter these career fields and earn comparable wages with older students.
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Public policy in lowa provides secondary schools with financial incentives téogeve
concurrent credit opportunities for students through legislation called “SenioPYesat
Economic impact studies by Christophersen and Robison (2003) were used to demonstrate a
return on investment when the state invests in community colleges. Public paliog ca
impacted by the findings in this study through demonstrating the predicwer of an
associate award and how the associate degree can positively impactitie/prpower of
gender. Studies by Compton (2008), Laanan et al. (2007), and Stoik (2004) would also
impact public policy regarding concurrent enrollment opportunities.

The Federal Perkins Act of 2006 provides funding for secondary schools and
community colleges in lowa. Within this legislation non-traditional pgaitcon, retention
and completion are important component, and funding is encouraged to be utilized on
initiatives that increase the participation of non-traditional students. Howewes,&f the
initiatives that are funded are less than effective in achieving a ngdalnincrease in non-
traditional participation. The findings of this study, and the findings from Comp@a8)
Laanan et al (2007), and Stoik (2004), should be considered when determining statewide
leadership initiatives and initiatives that utilize the reserve fundimghmvas established in
the lowa State Plan for career and technical education.

Generally speaking, the students who received an associate degree were able
develop their human capital through the career and technical education progttaims wi
lowa’s community colleges and benefit financially through increased annuaigparni
Community college administrators need to ensure faculty and students understanakethe val
of the associate degree and foster a culture where aspirations of obtaiasgpeiate degree

are the norm and policies and procedure are designed to encourage students to ¢@mplete t
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associate degree. Even though lowa exceeds the national graduation rate, there
considerable room for improvement. As community colleges discuss terms like “Goa
Attainment” which is designed to quantify the student’s aspirations, they shoulderoihs
findings in this study. Students need accurate information and guidance in order to make
sound decisions regarding their education. Community colleges must createca balan
between what students want from a community college, what industry want from a
community college and current research that suggests practices thatteapdsiion

students with the competitive advantage as they enter the workplace. It mayenotigk

to just provide what students want from community colleges without ensuring that students
have accurate information and understand the potential limitations of their decisions
Community colleges are encouraged to carefully balance the wants andaspohthe
students who attend community colleges with the knowledge of knowing that in certain
career clusters students will receive greater economic benefiyife¢beive an associate

award.

Conclusions
The findings of this study provide one perspective on the community college
experience. Itis understood that community colleges have a wide rangaaflaurr
functions that provide multiple services to students. The curricular functions inucotym
colleges include academic transfer preparation, career and technicaicedwmatinuing
education, developmental education, and community service; therefore, the reademssst

select a community college varies greatly (Cohen & Brawer, 2003; VarRgedel, 2006).
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Some curricular functions in the community college are not intended to b#ydirec
impacted by the conclusions of this study. These functions include: continuingi@uucat
developmental education, community service, and academic transfer preparatasntsS
who aspired to transfer to four-year institutions, obtain minimum training neededtii® e
them to earn employment or retraining through continued education courses, were not
represented ithis study. Therefore, the conclusions of this study should not be directly
imposed on these cohorts of students. However, these students may find the conclusions of
this study useful as they make their educational decisions. Students macaréechnical
education programs, and either left without receiving an award or receieetfiaate,
diploma or associate degree, were represented in this study. Therefoomdhsions of
this study may be directed at this cohort of students. Students who seek to attend a
community college for technical training through a career and technioedigah program

should find the conclusions useful as they make education decisions.
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APPENDIX A. CLASSIFICATION OF INSTRUCTIONAL PROGRAM (CIP)

A-1. Manufacturing; Science, Technology, Engineering and Math (STEM)

CIP Number Program Title

1403010200 BIOPROCESSING ENGINEERING ETHANOL TECHNOLOGY
1438010200 SURVEYING TECHNOLOGY

1438011100 GLOBAL IMAGING SYSTEMS TECHNICIAN

1438011200 GLOBAL IMAGING SYSTEMS TECHNOLOGY

1500000200 ENGINEERING TECHNOLOGY

1501010200 ARCHITECTURAL ENGINEERING TECHNOLOGY
1502010200 CIVIL ENGINEERING TECHNOLOGY

1503020200 ELECTRICAL TECHNOLOGY

1503030000 ELECTRICAL, ELECTRONICS AND COMM. ENGINEERING
1503030100 ELECTRONICS ENGINEERING TECHNICIAN

1503030200 ELECTRONICS ENGINEERING TECHNOLOGY
1503040200 LASER AND OPTICAL TECHNOLOGY

1503050200 TELECOMMUNICATIONS TECHNOLOGY

1504010200 BIOMEDICAL TECHNOLOGY

1504040000 INSTRUMENTATION

1504050200 ROBOTICS TECHNOLOGY

1505000000 ENVIRONMENTAL CONTROL

1505030000 ENERGY SYSTEMS ENGINEERING

1505031200 SUSTAINABLE ENERGY SYSTEMS TECHNOLOGY
1505032000 WIND ENERGY SYSTEMS

1505032200 WIND ENERGY SYSTEMS TECHNOLOGY

1505050000 SOLAR ENERGY ENGINEERING

1505060000 WATER QUALITY, WASTEWATER TREATMENT, AND RECYCLING
1505060200 WATER QUALITY, WASTEWATER TREATMENT TECHNOLOGY
1505070000 ENVIRONMENTAL ENGINEERING

1505070200 ENVIRONMENTAL ENGINEERING TECHNOLOGY
1506110200 METALLURGICAL TECHNOLOGY

1506120000 INDUSTRIAL SERVICES AND SUPPORT

1506130200 MANUFACTURING TECHNOLOGY

1507000000 QUALITY CONTROL

1507010200 OCCUPATIONAL SAFETY AND HEALTH TECHNOLOGY
1507020200 QUALITY CONTROL TECHNOLOGY
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CIP Number Program Title

1511030000 HYDRAULICS AND FLUID POWER
2612010000 BIOTECH

2612010100 BIOTECHNICAN

2612010200 BIOTECHNOLOGY

4100000000 SCIENCE TECHNOLOGIES

4101010000 BIOLOGIST SUPPORT

4101010200 BIOLOGICAL LABORATORY TECHNOLOGY
4103010000 CHEMICAL AND BIOCHEMICAL SUPPORT
4103010200 CHEMICAL TECHNOLOGY

4507020200 CARTOGRAPHY TECHNOLOGY
4701050100 INDUSTRIAL ELECTRONICS TECHNICIAN
4701050200 INDUSTRIAL ELECTRONICS TECHNOLOGY
4801010100 DRAFTING TECHNICIAN

4802000000 GRAPHIC & PRINTING EQUIPMENT OPERATORS
4803000000 LEATHER AND UPHOLSTERY

4803030000 UPHOLSTERY

4805000000 PRECISION METAL WORKING

4805010000 MACHINIST

4805010100 MACHINE TOOL TECHNICIAN

4805010200 MACHINE TOOL TECHNOLOGY
4805011100 AUTOMOTIVE MACHINIST TECHNICIAN
4805030000 MACHINE SHOP ASSISTANT

4805060100 SHEET METAL TECHNICIAN

4805060200 PRECISION SHEET METAL TECHNOLOGY
4805070200 TOOL AND DIE TECHNOLOGY

4805072200 TOOL AND DIE DESIGN TECHNOLOGY
4805080100 WELDING TECHNICIAN

4805080200 WELDING TECHNOLOGY

4805090100 IRON WORKER TECHNICIAN

4805990000 PRECISION MACHINING

4807030000 CABINETMAKING AND MILLWORKING
4807030100 CABINETMAKING AND MILLWORKING TECHNICIAN
4807040000 PLASTIC MOLD DESIGN
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A-2. Transportation/Distribution and Logistics

CIP Number Program Title

4703000000 HEAVY/INDUSTRIAL EQUIPMENT MAINTENANCE
4703020000 HEAVY EQUIPMENT MAINTENANCE

4703030000 INDUSTRIAL EQUIPMENT MAINTENANCE
4703030100 INDUSTRIAL EQUIPMENT MAINTENANCE TECHNICIAN
4703030200 INDUSTRIAL EQUIPMENT MAINTENANCE TECHNOLOGY
4706000000 VEHICLE MAINTENANCE AND REPAIR

4706030000 AUTOMOTIVE COLLISION

4706030100 AUTOMOTIVE COLLISION TECHNICIAN
4706030200 AUTOMOTIVE COLLISION TECHNOLOGY
4706031200 AUTOMOTIVE COLLISION TECHNOLOGY-GM-BSEP
4706040000 AUTOMOTIVE MECHANICS

4706040100 AUTOMOTIVE TECHNICIAN

4706040200 AUTOMOTIVE TECHNOLOGY

4706041200 AUTOMOTIVE TECHNOLOGY-ASEP

4706042200 AUTOMOTIVE TECHNOLOGY-ASSET

4706043200 AUTOMOTIVE TECHNOLOGY-CHRYSLER-CAP
4706044200 AUTOMOTIVE TECHNOLOGY-AC DELCO
4706050000 DIESEL MECHANICS

4706050100 DIESEL MECHANICS TECHNICIAN

4706050200 DIESEL MECHANICS TECHNOLOGY

4706051200 DIESEL EQUIPMENT TECHNOLOGY-CATERPILLAR
4706060000 SMALL ENGINE MECHANIC

4706080000 AIRCRAFT POWERPLANT MECHANIC

4706090200 AIRCRAFT TECHNOLOGY

4706110200 MOTORCYCLE TECHNOLOGY

4706160200 MARINE AND SMALL ENGINE TECHNOLOGY
4706170100 PARTS AND SALES TECHNICIAN

4799990000 MECHANICS RELATED

4901010000 AVIATION

4901010200 AVIATION TECHNOLOGY

4901020000 AVIATION/PILOT

4901020200 COMMERCIAL PILOT AND FLIGHT CREW TECHNOLOGY
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CIP Number Program Title

4901040000 AVIATION OPERATIONS

4902000000 GROUND TRANSPORTATION

4902020000 CONSTRUCTION/EARTHMOVING/HEAVY EQUIPMENT
4902020200 CONSTRUCTION/EARTHMOVING/HEAVY EQUIP TECHNOLOGY
4902050000 TRUCK, BUS, AND COMMERICIAL VEHICLE OPERATION
4902051000 TRUCK AND COMMERCIAL VEHICLE OPERATION
4902990000 GROUNDS TRANSPORTATION

4902990200 RAILROAD TRANSPORTATION TECHNOLOGY
4999990000 TRANSPORTATION AND MATERIALS MOVING RELATED
5202030000 LOGISTICS AND MATERIALS OPERATIONS

5202030200 LOGISITICS AND MATERIALS MANAGEMENT
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A-3. Architecture and Construction

CIP Number Program Title

1513010000 DRAFTING AND DESIGN PRODUCTION

1513011000 DRAFTING AND DESIGN ASSISTANT

1513030100 ARCHITECTURAL DRAFTING/CAD/CADD TECHNICIAN
1513030200 ARCHITECTURAL DRAFTING/CAD/CADD TECHNOLOGY
1513040100 CIVIL DRAFTING/CAD/CADD TECHNICIAN
1513040200 CIVIL DRAFTING/CAD/CADD TECHNOLOGY
1513060100 MECHANICAL DRAFTING/CAD/CADD TECHNICIAN
1513060200 MECHANICAL DRAFTING/CAD/CADD TECHNOLOGY
4600000000 CONSTRUCTION TRADES

4600000100 CONSTRUCTION TECHNICIAN

4600000200 CONSTRUCTION TECHNOLOGY

4600010100 COMMERCIAL CONSTRUCTION TECHNICIAN
4601010000 MASONRY

4601010100 MASONRY TECHNICIAN

4602010000 CARPENTRY

4602010100 CARPENTRY TECHNICIAN

4602010200 CARPENTRY TECHNOLOGY

4603010000 ELECTRICAL AND POWER TRANSMISSION
4603020100 ELECTRICAL TECHNICIAN

4603020200 ELECTRICAL TECHNOLOGY

4603030100 LINE WORKER TECHNICIAN

4603030200 LINE WORKER TECHNOLOGY

4604010000 PROPERTY/BUILDING MAINTENANCE

4604010100 PROPERTY/BUILDING MAINTENANCE TECHNICIAN
4604030000 BUILDING/CONSTRUCTION INSPECTION
4604040000 INSULATION/DRYWALL INSTALLATION

4604060000 GLAZIER

4604060100 GLAZIER TECHNICIAN

4604080000 PAINTING AND DECORATING

4604100000 ROOFER

4604110000 METAL BUILDING ASSEMBLY

4604140000 INSULATION INSTALLATION

4604990000 BUILDING/CONSTRU. FINISHING, MGT., AND INSPECTION
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CIP Number Program Title

4605020000 PIPE AND SPRINKLER FITTER

4605030000 PLUMBING

4605030100 PLUMBING TECHNICIAN

4605031200 GAS UTILITY TECHNOLOGY

4699000000 CONSTRUCTION TRADES

4699990000 CONSTRUCTION RELATED

4701000000 ELECTRICAL/ELECTRONICS

4701010100 ELECTRICAL/ELECTRONICS EQUIPMENT TECHNICIAN
4702010100 HEATING/AC/VENTILATION/REFRIG. MAINTEN. TECHNI.
4702010200 HEATING/AC/VENTILATION/REFRIG . MAINTEN. TECHNO.
4702011200 HTNG, AIR CONDIT, AND REFR TECHNOLOGY
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A-4. Arts, Audiovisual Technology and Communications

CIP Number Program Title

0901010000 COMMUNICATIONS STUDIES

0904010200 JOURNALISM TECHNOLOGY

0904020000 BROADCAST JOURNALISM

0904020200 BROADCAST JOURNALISM TECHNOLOGY

0904040200 PHOTOJOURNALISM TECHNOLOGY

0909020000 PUBLIC RELATIONS/IMAGE MANAGEMENT

1001010000 COMMUNICATION SUPPORT SERVS

1001050000 COMMUNICATIONS

1002020000 RADIO AND TELEVISION BROADCASTING

1002020200 RADIO AND TELEVISION BROADCASTING TECHNOLOGY
1003010000 GRAPHIC COMMUNICATIONS

1003010100 GRAPHIC COMMUNICATIONS TECHNICIAN

1003010200 GRAPHIC COMMUNICATIONS TECHNOLOGY

1003030000 PREPRESS/DESKTOP PUBLISHING/DIGITAL

1003030100 DESKTOP PUBLISHING & DIGITAL IMAGING DESIGN TECHNI
1003030200 DESKTOP PUBLISHING & DIGITAL IMAGING DESIGN TECHNO
1003040200 ANIMATION, INTERACTIVE, AND VIDEO GRAPHICS TECHNO
1003050000 GRAPHICS AND PRINTING EQUIPMENT OPERATION
1003070000 PRINTING PRESS OPERATION

4701030000 COMMUNICATIONS SYSTEMS

4701030200 COMMUNICATIONS SYSTEMS TECHNOLOGY

4704040200 MUSICAL INSTRUMENT FABRICATION & REPAIR TECHNOLOGY
4704041100 PIANO TUNER TECHNICIAN

4704041200 PIANO TECHNOLOGY

5001010000 VISUAL AND PERFORMING ARTS

5004020000 COMMERCIAL AND ADVERTISING ART

5004020200 COMMERCIAL AND ADVERTISING ART TECHNOLOGY
5004060000 COMMERCIAL PHOTOGRAPHY

5004060100 COMMERCIAL PHOTOGRAPHY TECHNICIAN

5004060200 COMMERCIAL PHOTOGRAPHY TECHNOLOGY

5004080200 INTERIOR DESIGN MANAGEMENT

5004090200 GRAPHIC DESIGN TECHNOLOGY

5009030200 MUSIC PERFORMANCE MANAGEMENT
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APPENDIX B. HUMAN SUBJECTS APPROVAL

IOWA STATE U N IVERSITY Institutional Review Board Office

Research Assurances Vice Provost
DATE: 30 October 2008 for Researcii 138 Pearson Hall
TO: Frankie Santos Laanan Ames, lowa 50011-2207

N243 Lagomarcino 515 294-4566 FAX

FROM:  Jan Canny, IRB Administrator 515 294-4267
Office of Research Assurances

IRSID:  05-519
Approval Date: 30 October 2008
Date for Continuing Review: 30 September 2009

The Co-Chair of Institutional Review Board of lowa State University has conducted the
annual continuing review and approved the modification of the protocol entitles: “The
Postsecondary Earnings of Vocational Students at lowa Community Colleges.” Your study
has been approved for a period of one year. The continuing review date for this study is no
later than 30 September 2009.

Based on the information you provided in Section Il of the documents submitted for
continuing review, we have coded this study in our database as being permanently closed to
the enrollment of new subjects, where all subjects have completed all research related
activities and interaction with subjects you must submit a modification and receive IRB
approval prior to contacting subjects.

Even though enroliment of subjects has ended, federal regulations require continuing review
of ongoing projects. Please submit the form with significant time (i.e. three to four weeks)
for the IRB to review and approved continuation of the study, prior to the continuing review
date.

Failure to complete and submit the continuing review form will result in expiration of IRB
approval on the continuing review date and the file will be administratively closed. As a
courtesy to you, we will send a reminder of the approaching review prior to this date.

Any changes in the protocol or consent form should not be implemented without prior
IRB review and approval, using the “Continuing Review and/or Modification” form. These
documents are located on the Office of Research Assurances website or available by calling
(515) 294-4566, www.compliance.iastate.edu.

You must promptly report any of the following to the IRB: (1) all serious and/or
unexpected adverse experiences involving risks to subjects or others; and 2) any other
unanticipated problems involving risks to subjects or others.

Upon completion of the project, please submit a Project Closure Form to the Office of
Research Assurances, 1138 Pearson Hall, to officially close the project.

ORA 06-07
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Student Variables

Description

Coding

Gender: male

Age: nontraditional

Race/ethnicity: white

Economic Status: Non-Pell

Leavers

Certificate

Diploma

2 year Associate Degree

Median annual earnings
2003

Median annual earnings
2004

Median annual earnings
2005

Median annual earnings
2006

Median annual earnings
2007

Gender of students

Age is 25 and older or lesanth
25 as of June 30, 2002

Race/ethnicity is white @nn
white

Received a Pell gratttiwi
fiscal year 2002 or all other
students

Left the community college
without receiving an award

Received a Certificate award
within fiscal year 2002 or all
other students

Received a Diploma award
within fiscal year 2002 or all
other students

Received an Associatedawar
within fiscal year 2002 or all
other students

Wages from fiscal year 2003
(July 1, 2002 to June 30, 2003)

Wages from fiscal year 2004
(July 1, 2003 to June 30, 2004)

Wages from fiscal year 2005
(July 1, 2004 to June 30, 2005)

Wages from fiscal year 2006
(July 1, 2005 to June 30, 2006)

Wages from fiscal year 2007

(July 1, 2006 to June 30, 2007).

1 = Female
2 = Male

1 = Traditional Age
2 = Nontraditional Age

1 = NonWhite
2 = White

1 =Pell Recipient
2 = Non-Pell Recipient

1 = Leavers
2 = All Other Students

1 = No Certificate
2 = Certificate Award

1 = No Diploma
2 = Diploma Award

1 = No Associate
2 = Associate Award

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable

Descriptive analyses -
Continuous Variable:

Regression analyses - the natural
log of this variable is used.
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Student Variables

Description

Coding

Program major

1st yr. gain in median
earnings

2nd yr. gain in median
earnings

3rd yr. gain in median
earnings

4th yr. gain in median
earnings

Percent Change 2003 —
2007

5th Year Annual
Earnings

Programs were categorized by
the lowa Department of
Education. Manufacturing and
STEM were combined

Annual earnings for fiscal year
2004 minus 2003 earnings
(adjusted to 2007 dollars);
divided by the 2003 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year
2005 minus 2004 earnings
(adjusted to 2007 dollars);
divided by the 2004 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year
2006 minus 2005 earnings
(adjusted to 2007 dollars);
divided by the 2005 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year
2007 minus 2006 earnings
(adjusted to 2007 dollars);
divided by the 2006 adjusted
earnings; multiplied by 100

Annual earnings for fiscal year
2007 minus 2003 earnings
(adjusted to 2007 dollars);
divided by the 2003 adjusted
wages; multiplied by 100

Wages from fiscal year 2007
(July 1, 2006 to June 30, 2007).

2 = Architecture and Construction

3 = Arts, A/V tech & Communication
13 = Manufacturing & STEM

16 = Transportation/Dist. & Logistics

Descriptive analyses — Continuous

Variable

Descriptive analyses — Continuous

Variable

Descriptive analyses — Continuous

Variable

Descriptive analyses — Continuous

Variable

Continuous variable —measured as a
percent with either negative or positive

values

Descriptive analyses — Continuous
Variable: Regression analyses - the
natural log of this variable is used.
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APPENDIX D. BACKGROUND CHARACTERISTICS BY AWARD

D-1. Manufacturing; Science, Technology, Engineering and Math (STEM

DemographicsN=1,647) Leavers Certificate Diploma AAS Award

Freq. % Freq. % Freq. % Freq. %

Age (n=1610)

Traditional age 576 62.2 * * 100 10.8 247 26.7

Nontraditional age 487 71.2 * * 52 7.6 134 19.6
Gender (n=1639)

Male 944  65.2 * * 140 9.7 353 244

Female 146  76.0 * * 13 6.8 29 15.1
Race/Ethnicity(n=1556)

White 969 64.8 * * * * * *

Non-White 54  90.0 * * * * * *

Socio-Economic
Status(n=1647)

Pell recipient 289 62.6 * * 53 115 118 255
Non-Pell recipient 809 68.3 * * 100 8.4 264 22.3
* n<10
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D-2. Transportation/Distribution and Logistics

DemographicsN=1,147) Leavers Certificate Diploma AAS Award

Freq. % Freq. % Freq. % Freq. %

Age (=1118)
Traditional age 497 63.6 * * 79 10.1 197 252
Nontraditional age 240 714 47 14.0 * * 44 13.1
Gender(n=1136)
Male 717 66.1 50 4.6 * * 234 216
Female 37 725 * * * * * *
Race/Ethnicity(n=1072)
White 658 65.8 38 3.8 77 7.7 227 227
Non-White 52 722 10 13.9 * * * *

Socio-Economic
Status(n=1147)

Pell recipient 213 66.4 * * 34 10.6 68 21.2
Non-Pell recipient 552 66.8 50 6.1 51 6.2 173 20.9
* n<10

www.manharaa.com




148

D-3. Architecture and Construction

DemographicsN=718) Leavers Certificate Diploma AAS Award

Freq. % Freq. % Freq. % Freq. %

Age(n=707)
Traditional age 283 542 * * 148 28.4 89 17.0
Nontraditional age 110 595 * * 42 22.7 31 16.8
Gender(n=714)
Male 383 56.6 * * 182  26.9 108 16.0
Female 17 459 * * * * 12 324
Race/Ethnicity(n=678)
White 348 54.0 * * * * 110 171
Non-White 28 7838 * * * * * *
Socio-Economic Status
Pell recipient 100 50.0 * * 62 31.0 36 18.0
Non-Pell recipient 304 587 * * 128 24.7 84 16.2
* n<10
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D-4. Arts, Audiovisual Technology and Communications

Demographics (N-445) Leavers Certificate Diploma AAS Award
Freq. % Freq. % Freq. % Freq. %
Age
Traditional age 244 722 * * * * 93 27.5
Nontraditional age 80 79.2 * * * * 21 20.8
Gender
Male 171 77.7 * * * * 48 21.8
Female 158 70.2 * * * * 67 29.8
Race/Ethnicity
White 282 71.8 * * * * * *
Non-White 23 88.8 * * * * * *
Socio-Economic Status
Pell recipient 92 80.7 * * * * 22 19.3
Non-Pell recipient 237 71.6 * * * * 93 28.1
* n<10
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