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This report examined schem-wo r k | i n k a g e s degreechaldgers Im the dtate lofdexassLinkage is a
measure of how closely connected college majors are to specific occupations in the labor market. Studying linka
useful as the state works toward ensuring students complete postsecondary credettiatarkietable skills. The study
found linkage positively predicted earnings. Moreover, the earnings benefits from linkage were concentrated amc
individuals in matched occupations, or individuals employed in jobs common among people with their callege me
Finally, the study found linkage negatively predicted unemployment.

Key Findings

1 Workers who were older, female, Asian, fordigmn, and nomative Englisispeakers were more likely
to complete a college major with higher linkage than workers who were younger, male Blslite,
Hispanic, U.Sorn, and nativéEnglish
speakers.

1 Only 14 percent of workers were
employed in a matched occupation. i

1 Workers who were older, female, Asian,
and U.Sborn were more likely to be
employed in a matched occupation than
workers who were younger, male, white
Black, Hispanic, and foreidporn.

1 Cdlege major linkage strength and
occupational match were positively
related to wages. In particular, strong
linkage increased the wagasworkers in
matched occupations more than workers not in
matchedoccupations.

1 Linkage negatively predictesiemploymen
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Background

In 2015, the Texas Higher Education Coordinating Board (THECB) rele&8&8Qfestrategic plan,

which outlined several goals for postsecondary education in the state (Texas Higher Education

Coordinating Board, 2015). While the primary geab increa® the share of individuals Z&! years old

with a postsecondary credential to 60 percent by 283@arnered a great deal of attention, another goal

focused on marketable skills and aimed to ensure college students graduated with skills adued in

labormar ket . The mar ket abl e skil |tergsuecess, waaddoen ot onl vy
state’s enduring viability as an economic power ho

Ensuring students enter the labor market with marketable skills is challenging because it may require
input and systemic change from-BR education, postsecondary education, and employers. A prior
Houston Education Research Consortium (HERC) research report addressed this question by studying
which jobs were characterized by high rates of change in supgplyesmand (Holzman, Gul, Salazar, &
Kennedy, 2020). Another way to explore the marketable skills goal is to focus on college majors which
have strong connections to specific occupations in the labor market.

A recent study showed college majors strongly eoted to specific occupations in the labor market paid
higher wages and had lower unemployment rates than college majors with weaker connections to
specific occupations in the labor market (Bol, Ciocca Eller, van de Werfhorst, & DiPrete, 2019). This
finding was important because it might have implications for how students choose college majors, how
higher education institutions provide guidance to students, and how employers recruit studejatissinto

Given these associations, it is important to exphmw these patterns affect different groups of

individuals. For example, historically marginalized populations like women and underrepresented racial
and ethnic minorities may benefit more from majoring in fields closely linked to jobs in the labor market
than historically privileged populations. If so, encouraging historically marginalized populations to major
in fields closely linked to jobs in the labor market may help close gaps in wages and unemployment rates
between more and less advantaged individuals

DEFINITIONS USED IN THE STUDY

LinkageThis term describes the connection between a college major and specific occupations ir
labor market. If individuals with the same college major tend to work in a small set of occupatiol
then the college may shows strong linkage. Please see Appendix B for additional explanation a
as the methodology.

MatchIndividuals are consideredatchedif they are employed in occupations common among
people who hold their college major. Please see Appendix Bditioaal explanation as well as the
methodology.



Background

Understanding Linkage Scores

+1 Strong Linkage

A college major with strong connections to speci
occupations in the labor market. Graduateerkin
+0.5 small set of jobs (e.g., Architecture, Libiacyence)

Moderate Linkage

Pointsare used to describe
how different a value is from
the average, or mean. When ¢
point value is positive, it is
higher than the average.

When a point value negative,
it islower than the average. A
small positive or negative
point value means the value is
similar to the average. A large
-0.5 positive or negative point
Weak Linkage value means the value is
different from the average.

A college major with someonnections to specific
Mean occupations in the labor market. There is some
clustering of graduates into jobs (e.g.,
Mathematics/Statistics, Fine Arts)

Points

A college major with weak connections to specifi
occupations in the labanarket. Graduates work in
-1 a wide array of jobs (e.g., History, Social Scienc

Examples of College Majors and Linkage Scores

Strong Linkage

«NuclearTechnologies uFineArts . wLiberalArts
«Cosmetology/Culinarirts wEngineering Technologies wSocialScience
«Electrical/Mechanical wAgriculture oHistory

Repairs wConsumeiScience wlinguistics/Languages
olibraryScience wMathematics/Statistics wPsychology
wConstruction wBiologicalScience «Business

wlransportation



StudyPurpose

This study sought to understand hbmkage—the connections between college majors and specific
occupations in the labor market affected wages and unemployment rates. First, the analyses examined
whether certain individuals were more or less likely to major in a field with strong linkage., Sieeond
analyses examined whether certain individuals were more or less liketdb—work in an occupation
common among people with their college major.

Next, the analyses tested whether linkage was positively or negatively associated with wages and
unemployment rates. The wage analyses distinguished the role of linkage by match in order to further
test how college major linkage was or was not limited by occupation choice. Additional analyses
examined whether the role of linkage varied by individualdraciknd characteristics-age, gender,
race/ethnicity, nativity, and language. These analyses might shed light on whether certain groups
benefitted more or less from majoring in a field with strong connections to the labor market. If so, the
findings mighhave implications for employment inequality and how higher education practitioners work
with students to choose college majors and set career goals.

The study asked the following research questions:
1. Which groups of people were more likely to enter strotigkedmajors?
2. Which groups of people were more likely to work in a matcivedpation?

3. What was the role of linkage strength and match in wages? How did linkage strength and match
jointly affect wages? How did this vary by age, gender, race/ethnidityifynaandanguage?

4. What was the role of linkage strength in unemployment? How did this vary by age, gender,
race/ethnicity, nativity, anthnguage?

To address these questions, this study used microdata from the American Community Siaaey 5

Sample, 213-2017. The study focusedonadults®d year s ol d who held a bach
resided in the state of Texas (N = 114,792 for earnings analyses, N = 112,719 for unemployment

analyses). Details on the data, sample, and analytic strategy are availappendix B.



Findings

Workers who were older, female, Asiarbdéoreign
and nomative Englisipeakers were more likely to

complete a college major with higher linkage.

Research Question 1: Which groups of people were more likely to enter strongly linked
majors?

Workers who were older, female, Asian, fordigmn, and nomative Englisispeakers were morékely
to complete a college major with higher linkage than workers who were younger, male Blalie,
Hispanic, U.Sorn, and native Englistpeakers.

In each graph, the-gxis shows the linkage strength: higher values mean the worker chose a college
major tightly connected to specific occupations in the labor market, while lower values mean the worker
chose a college major loosely connected to specific occupations in the labor inarket.

Figure 1.1. Majoccupation Linkage Strength by Age
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a Significantly different from Age 30
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The analyses were |imited to individual s repditedse hi ghest
positive earnings in the previous year. See Appendix B for additional details on sample selection.

2Full regression results are available in Appendix C.

3Please note the linkage variable was standardized; see the Understanding Linkage $tucesngoage three for

guidance on interpretation. Details on how linkage was calculated are available in Appendix B.



Figure 1.2. Majoccupation Linkage Strength by Gende

+0.20

+0.15

+0.10

+0.05

Mean

Linkage Strength (in points)

-0.05
-0.05

0.10

Males Females
Gender

* Significant difference between groups

Figure 1.3. MajOccupation Linkage Strength by Race/Et
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Findings
Figure 1.4. Majoccupation Linkage Strength by N
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Aged Figure 1.1

9 Workers who were 60 years old majored in fields more strongly linked to specific occlipations

the labor market (0.11 points) than-§@arold (0.00 points) and 4%earold (0.01 points)
workers?

9 Differences between 3gearold and 45yearold workers wee not statisticallgignificant.
Gended Figure 1.2
1 Females (0.06 points) were more likely than ma@8% points) to major in a field with strong
linkage to specific occupations in the labwarket.
Race/EthnicityFigure 1.3

9 Asian workers were motikely to major in a field strongly linked to specific occupaticthe in

labor market (0.16 points) than whit®(01 points)Black (0.03 points), and Hispanig.Q2
points) workers.

9 Differences between whit&ack, and Hispanic workers were not statalysignificant.

Nativity Figure 1.4

9 Foreignborn workers majored in fields characterized by higher linkage (0.09 points) than U.S.
born workers-0.01points).

LanguagéFigure 1.5

1 Nonnative Englisispeakers majored in fields characterizedhigher linkage (0.07 pointslan
native Englistspeakers-0.01points).

“Linkage was calculated using contemporary data on maj o
current job, not their first job after college.



Findings

Only 14 percent of workers were employed in a matche
occupation.

Research Question 2: Which groups of people were more likely to work in a matched
occupatiory?

Only 14 percent of workers were employed in a matched occupation. Workers who were older, female,
Asian, and U.$orn were more likely to be employed in a matched occupation than workers who were
younger, male, whiteBlack, Hispanic, and foreigporn. Fo the study, a matched occupation was defined
as the toptwo most common occupations of a given college major (e.g., for an architecture major, these
occupations would be architect and urban or regional plarfer).

In each graph, the-gxis shows the prability of working in a matched occupation. Tkexis values can
also be interpreted as percentages; a value of 0.05 corresponds to five percent.

Figure 2.1. Proportion of Workers in Matched Occupatic
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SThe analyses were |imited to individuals whose highest
positive earnings in the previsyear. See Appendix B for additional details on sample selection.

5Details on how match was calculated are available in Appendix B. The definition of match was based on the

approach used in Bol et al. (2019). In that study, the authors defined matoh tagptwo most common

occupations of a given college major. In robustness checks, the authors defined match astiee topthree,

andtopf our most common occupations. They noted that “[ w]Hh
becomex | ear that wusing a more narrow definition of ‘matc!t
predictive of | abor mar ket earnings.”’

"Full regression results are available in Appendix D.



Findings

Figure 2.2. Proportion of Workdedsahed Occupations by Ge
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Findings

Figure 2.4. Proportion of Workers in Matched OduoypEitvity
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Aged Figure.1

9 Workers who were 60 years old were more likely to work in a matched occupation (18%)-than 30
yearold (15%) and 4§earold (14%)workers®

9 Differences between 3gearold and 45yearold workers were not statisticakljgnificant.

Gended Figure 2.2

1 Compared to males (9%), females were more likely to work in a matched occ(@E#)N

Race/EthnicityFigur@.3

9 Asian workers had the highest rates of occupational match (18%), and were more likely to be
employed in a matchieoccupation than whit€l4%), Back (12%), and Hispanic (14¢6jkers.

1 White and Hispanic workers were more likely to work in a matched occupatidBlabkn
workers.

9 Differences between white and Hispanic workers were not statistsagdlificant.

Nativity) Figure 2.4

1 U.S:born workers were more likely to work in a matched occupation (14%) than fér@ign
workers(12%).

LanguagéFigure 2.5

9 There was no significant difference in the likelihood of working in a matched occupation by
language. Native Englisheakers (14%) ammbn-native Englisispeakers (15%) were employed
in matched occupations at similates.

SMatch was calculated using current data on majors and
not their first job afteicollege.
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Findings

Strong linkage increased the wages of workers in
matched occupations more than workers not in matchec

occupations.

Research Question 3: What was tfdinélege strength and match in wages? How did
linkage strength and match jointly affect wages? How did this vary by age, gender,
race/ethnicity, nativity, and langdage?

The third part of the analyses found college major linkage strength and occupatainh were
positively related to wages. In particular, strong linkage increased the wages of workers in matched
occupations more than workers not in matched occupattdns.

In the following graphs, theaxis shows the predicted wage of workers, whilethgis shows the
standardized |inkage strength score of workers
which plot the relationship between linkage strength and wages for (1) workers employed in a matched
occupation (dashed red line) af®) workers who were not employed in a matched occupation (solid

blue line)'!

Figure 3.1 illustrates how linkage strength and match predicted wages. While linkage strength was
positively associated with wages, it showed a stronger relationship for werkplsyed in matched
occupations than workers not employed in matched occupations. This is evident by the fact that the slope
of the in matched occupation line (dashed red line) is steeper than the slope of the not in matched
occupation line (solid blue&). This means linkage strength benefitted workers, but the benefits were
more pronounced for workers employed in occupations related to their college major.

Regardless of linkage strength, workers who were employed in a matched occupation earned higher
wages than workers who were not employed in a matched occupation, net of other background
characteristics. For example, at the mean linkage value, workers in matched occupations earned $56,519
annually, while workers not in matched occupations earned $61,98

The analyses were |imited to individuals whose highest

positive earnings in the previous year. See Appendix B for additional details on sample selection.

0Details on the statistical modeling are available in Appendix B. Full regression results are available in Appendix D.
1 As discussed earlier, the potential benefits of choosing a college major with strong linkage might only apply to
individuals who weran matched occupations, or jobs common among people with their major.
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Figure 3.1. Earnings by Linkage Strength an
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Figure 3.2. Earnings by Linkage Strength, Match,
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Figure 3.3. Earnings by Linkage Strength, Match, ar
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Findings

Figure 3.4. Earnings by Linkage Stvatgth,and Race/Ethnic
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Figure 3.5. Earnings by Linkage Strength, Match, ar
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Figure 3.6. Earnings by Linkage Strength, Match, and
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Aged Figure 3.2

9 Atages 30, 45, and 60, workers earned higher wages if their college major Hedkdggh
strength and if they were employed in a matcledupation'?

Gended Figure 3.3

1 Women who completedollege majors in fields loosely connected to specific occupatites in
job market {1.00 points) earned similar wages, regardless of whether they were employed in a
matched ($43,971) or unmatched ($42,986¢upation.

1 Linkage appeared to increase thegea of women in matched occupatiangy.

1 Although men in matched occupations tended to earn higher wages than menatched
occupations, men in matched occupations saw little benefit from lirdtegyggth.

9 Incontrast, men in unmatched occupations Wéter from highedinkage.

Race/EthnicityFigure 3.4

9 Black and Hispanic workers in matched occupations appeared to benefit from dim&agth.

1 Black workers not in matched occupations also benefitted from linkage strength, botich a
lesser degree

1 Compared to Bck and Hispanic workers in matched occupations, white workers in matched
occupations benefitted less from high linkage. In fact, the role of linkage for white workers did
not differ by match; matched and unmatched workers benefitted finkage at similar
magnitudes.

1 Asian workers, in particular, saw significant wage increases from working in a matched
occupation. Among Asian workers who majored in fields characterized by low levels of linkage
(-1.00 points), the wage differential betwerratched and unmatched workers v§ds8,920.

1 While Asian workers benefitted from majoring in fields with high levels of linkage, tog role
linkage did not vary byatch.

12| inkage was calculated using contemporary dataon majosand upati ons. The findings re
current job, not their first job after college.

19



Nativity) Figure 3.5

1 Foreignborn workers experienced large wage increases by working in a matched occupation.
Among foreigrborn workers withcollege majors in fields characterized by low levels of linkage
(-1.00 points), workers in matched occupations earned $8®rd than workers in unmatched
occupations.

9 Linkage appeared to increase the wages of all workers, regardless of nativity and match
However, it benefitted foreighorn workers in matched occupations thest.

9 For U.Sborn workers, the benefits of linkage were smaller and did not vary by occupational
match.

LanguagéFigure 3.6

1 Nonnative Englistspeakers appeared to benefit from gking in a matched occupatior|ative
to working in an unmatched occupation, and this wage premium increased at higher linkage
strengthscores.

9 While working in a matched occupation increased wages for native Espgikers, the rolef
linkage did novary by occupationahatch.

20



Findings

Linkage negatively prediotednployment.

Research Question 4: What was the role of linkage strength in unemployment? How dic
vary by age, gender, race/ethnicity, nativity, and fgnguage?

Linkage negatively predicted unemploym&ri?.

In the following graphs, theaxis shows the probability of unemploymenaxis values may be
interpreted as percentages; a value of 0.05 corresponds to five percentakiseshows the

standardized linkfe st rength score of coll ege majors. As a
exhibits tight connections to jobs in the labor market, their major will have higher linkage. In contrast, if

an individual ' s col | ege aobsijtioerlaboe mankettheit nsajoiwidl bavee ¢ o n n
lower linkage.

Figure 4.1 shows individuals who chose college majors with strong linkage were less likely to be
unemployed. Individuals who had college majors with weak linkage sdo@@spoints) had a 3.2

percent likelihood of unemployment, while individuals who had college majors with strong linkage scores
(1.00 points) were less likely to be unemployed, at a rate of 2.4 percent.
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0.00

-1.0 -0.5 Mean +0.5 +1.0
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BThe analyseswetei mi t ed to individuals whose highest credentia
labor force. See Appendix B for additional details on sample selection.
1 The statistical models did not incorporate the match variable. The match variable wasbasn i ndi vi dual s’

current occupation and unemployed individuals might not list an occupation.
B Details on the statistical modeling are available in Appendix B. Full regression results are available in Appendix E.
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Figure 4.3. Unemployment by Linkage Strength anc
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Figure 4.4. Unemployment by Linkage Strength and Rac
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Figure 4.6. Unemployment by Linkage Strength and
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Age&d Figure 4.2

9 While younger individuals were less likely to be unemployed than older individuals, individuals at
all ages were less likely to be unemployed if thallege major was strongly linked to specific
occupations in the labanarket®

Gended Figure 4.3

1 Linkage was negatively associated with unemployment for both menamnedn.

 Men and women appeared to have similar rates of unemployment, regardlesdiokdge
strength of their collegemajors.

Race/EthnicityFigure 4.4

9 Black individuals were more likely to be unemployed than white, Hispanic, and Asian individuals,
regardless of the linkage strength of their colleggors.

1 Nevertheless, for all racesd ethnicities, completing a college major with strong linkedyeced
the likelihood ofunemployment.

9 Differences between groups were not statisticsigynificant.
Nativity) Figure 4.5
1 Individuals born outside the U.S. were more likely to be unemptagedJ.Sbhornindividuals.

9 Linkage strength exhibited a negative relationship with unemployment for both the fae@n
U.S=born.

9 Differences between the two groups were not statistictipificant.
LanguagéFigure 4.6
1 Nonrnative Englistspeakersvere more likely to be unemployed than natargliskspeakers.

1 Regardless of language, completing a college major with strong linkage lowered the likelihood of
unemployment.

i Differences between the two groups were not statisticagypificant.

B¥Linkage was calculated using contemporary data on maj c
current employment status, not their first employment status after college.
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The results showed background characteristics fkee gender, race/ethnicity, nativity, and language
predicted whether an individual majored in a field with close ties to the job market and whether they
entered an occupation related to their major. Group differences in linkage and match were worth
explorhg because the analyses found linkage and match predicted earnings and unemployment.

Overall, linkage was positively associated with wages, particularly for individuals employed in a matched
occupation. Linkage was also negatively associated with unengslibybhese findings highlighted how

some majors might have clearer pathways into the labor market. While the role of linkage in
unemploymentlid not vary by age, gender, race/ethnicity, nativity, and language, linkage showed

different relationships witlearningsfor these groups. For example, groups historically underserved in the
labor market like women and racial and ethnic minorities appeared to benefit from linkage and match to

a greater extent than more privileged groups. Although male, whitebtlt§.and native English

speaking individuals might have more advantages in the workforce, these gaps might narrow if individuals
majored in fields with strong connections to the labor market and worked in occupations tied to their
collegemajors.
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Recommendations

For education policymakers and researchers

9 Education policymakers and researchers ought to explore why students choose college majors
tightly or loosely connected to the job market and why some studenteffipdioyment in a
matched occupation, while others dot.

For colleges and universities in collaboration with employers

1 Higher education practitioners can use the information from this report and other research to
develop new strategies to help studentsderstand the career pathways of their collaetggors
and their connections to the labanarket.

9 College career placement and academic department staff can collaborate with employers to help
students, particularly those from historically underserved backwgts, obtain jobs in
occupations related to their college majors.
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