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From 2007 to 2011, the U.S. lost over 6 million non-farm jobs (Bureau of Labor Statistics).  Although 

the economy has started to recover, the available number of non-farm jobs has yet to reach its 2001 level. In 

2012, the number of total occupational positions in Pennsylvania finally returned to its 2001 level of approxi-

mately 5.5 million (Bureau of Labor Statistics).  Over the same period the population in Pennsylvania increased 

by approximately half a million (U.S. Census Bureau), indicating that more people are competing for the same 

amount of jobs, relative to 2001.  This is reflected in the unemployment rate in Pennsylvania; although down 

from its peak of 8.4% in 2010, the unemployment rate of the state in 2012 (7.9%) was approximately 65% high-

er than the 2001 level (Bureau of Labor Statistics).  Essentially, more individuals in Pennsylvania are looking for 

jobs but unable to find them. 

State and national officials claim that ensuring our students’ skills are aligned with the changing occupa-

tional requirements is essential for the country to recover economically.  In a March 2013 press release, PA 

Governor Tom Corbett emphasized that education is important to get students “ready for the careers of the new 

century”.  Specifically, he targeted the fields of science, technology, engineering, and mathematics (STEM), 

suggesting that “more money into STEM…addresses the needs of our growing economy.”  This sentiment was 

echoed in the press release by PA Secretary of Education Ron Tomalis who recognized that “STEM-related jobs 

are critical to the future of Pennsylvania’s economy”.  Nationally, the prioritization of STEM curriculum can be 

seen in the increased numbers of high school credits earned by students in science and mathematics.  Figure 1 

displays the percentage change, between 1990 and 2009, in earned credits in four major secondary school sub-

jects; derived from the 2009 NAEP High School Transcripts Study.  

The average number of credits earned in each subject has increased since 1990; however, STEM fields 

have seen the greatest growth.  

In addition to reprioritizing curricula, the belief in STEM expansion as an essential component of sec-

ondary school instruction is evident in funding decisions.  Both PA Governor Corbett and PA Secretary of  Edu-

cation Tomalis have come out in support of the Passport to Learning Block Grant program.  
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Figure 1: Percentage Changes in High School Credit Hours Earned by U.S. Graduates between 1990 

and 2009. 

 Passport to Learning would take the nearly $1 billion made from privatizing alcohol sales in the state 

and use it to ensure that children are reading at grade level by grade three, increase school safety, individual-

ize education, and improve STEM coursework for grades 6 to 12.  In light of the present budget crisis in 

school districts throughout Pennsylvania – with basic education funding remaining more than 5% below 2010

-2011 funding levels (http://pennbpc.org/look-education-funding-governors-2013-14-budget) – a secondary 

school emphasis on financing STEM courses continues the shift of resources to science and math and away 

from other subjects. 

This article questions whether an unexamined march towards STEM fields appropriately prepares stu-

dents in Pennsylvania for occupations in Pennsylvania. Preparing the next generation for a position in the 

evolving labor force is a shared responsibility of educators and parents.  In this article I use data from the Bu-

reau of Labor Statistics (BLS) and the Pennsylvania State System of Higher Education (PASSHE) to identify 

labor force trends in Pennsylvania and address the important questions of: Is having a high school diploma 

enough to attain a living wage job in Pennsylvania? And how do higher education majors match labor force 

demand in the state? 

Is Having a High School Diploma Enough in Pennsylvania? 

 Ending one's educational career after a high school diploma is becoming an uncommon, antiquated 

idea in the U.S.  Yet in 2008, 36.1% of Pennsylvania high school graduates did not continue onto higher edu-

cation, a decrease of approximately 10% since 1990 (NCHEMS Information Center). What is the likely occu-
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pational outcome of these high school graduates?  Nationally, the US has seen a significant shift away from 

industrial and manufacturing jobs to service jobs and white collar positions, reducing the ability of those 

with a high school diploma to support a family (Wyatt & Hecker, 2006). However, in Pennsylvania we have 

seen an increase in jobs related to the extraction of natural gas.  Accelerated by the findings of Marcellus 

Shale, occupations associated with natural gas increased by over 400% since 2001 (BLS). Historically, the 

extraction of natural resources has provided some opportunity for those with a high school diploma, howev-

er, an exploration of the educational requirements to work with Marcellus Shale in Pennsylvania suggests 

extraction is no longer a real opportunity for those that don’t advance past a secondary education. A random 

sample of three companies1 listed at a comprehensive website on Marcellus Shale (http://

themarcellusshaledirectory.com) revealed that out of the 34 occupational opportunities posted at the end of 

April, 2013, thirty required or preferred some post secondary credential.  Of the remaining four open posi-

tions only one was a truly entry level position, requiring no experience; two of the positions required at least 

ten years of experience. 

When looking at select service positions typically associated with high school graduates in Pennsyl-

vania between 2001 and 2012, we see a 17% increase in food service and preparation jobs and a 42% in-

crease in personal care and service jobs (BLS).  The fact that these fields are expanding does not necessarily 

make them desirable.  Figure 2 illustrates the mean wages of both fields between 2001 and 2012.  Solid lines 

indicate the mean annual wage reported by the BLS in the given field.  The neighboring dashed lines are in-

flation adjusted wages using the BLS’s CPI inflation calculator.  Using the 2001 wage as a baseline, these 

dashed lines show the inflation adjusted equivalent wage through 2012.  For example, in 2001 the mean 

wage in food service and preparation positions was $16,050; to have the same amount of purchasing power 

in 2012 required an annual salary of $20,807. 

 

Figure 2: Annual Mean Wages of Traditional Service Fields 

Although the mean wages in food service and preparation and personal care and service has increased 
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over the past decade, both fields have struggled to keep up with inflation.  Additionally, when annual wages 

are compared to the 2012 poverty line for a family of four, as identified by the U.S. Department of Health 

and Human Services (Sebelins, 2012), we see that both fields linger around the poverty line, with breadwin-

ners attempting to support their family through food service and preparation jobs essentially living in pov-

erty.  Clearly even with the expansion of opportunities available in these service fields, the stagnating real 

wage and proximity to the poverty line make them undesirable career options.   Finally, increased competi-

tion during times of economic downturn means increasingly those seeking employment in sectors tradition-

ally dominated by high school graduates are going to have to compete with individuals that have completed 

some post secondary education but have been unable to find employment (Vedder, Denhart, & Robe, 2013). 

How do Higher Education Majors Match Labor Force Demand in Pennsylvania? 

Nearly two-thirds of high school graduates in Pennsylvania continue to post secondary education 

with 52.5% of graduates choose to attend an in-state institution in 2008 (National Center for Education Sta-

tistics).  Amongst those enrolled in universities affiliated with the Pennsylvania State System of Higher Edu-

cation in 2010, 88.3% were Pennsylvania residents (PASSHE, 2011).  In this section I investigate whether 

post secondary graduates from PASSHE schools are prepared to match labor market demand in Pennsylva-

nia.  By comparing degrees conferred from PASSHE institutions with the corresponding occupational oppor-

tunities in the state we can identify potential areas of surplus – where the number of qualified individuals 

outnumber the available positions – and shortage – where there is not enough qualified individuals to fill the 

available positions.  Recognizing that the education to occupation link is not a rigid one to one correlation, 

the following analysis is focused on trends over time 

Table 1: Number of Occupations and Conferred Degrees2 by Selected Field, 2001 – 2010. 

 

Table 1 provides an overview of the number of occupations and conferred degrees in six general 

fields. Conferred degrees include associates, bachelors, masters, and doctorate degrees awarded from 

PASSHE universities. Although annual variations make it difficult to draw conclusions on a yearly basis, by 

looking at the data over the past decade we can identify whether the number of occupations and degrees 

trended in the same direction. Areas of divergence – where the number of occupations are increasing while 

the number of degrees are decreasing (or vice versa) – indicate potential fields of surplus or shortage.  Of the 

six select fields, business and finance are the fasted growing occupations, increasing over 33% since 2001, 

while jobs in architecture and engineering and life, physical, and social sciences have actually decreased 
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over the past decade.  Over the same period, conferred degrees in the fields of healthcare and architecture 

and engineering both increased by approximately 95%, while those completing degrees in education and 

library sciences decreased by 7%.  Upon closer inspection three of the fields can be categorized as fairly 

healthy with growth occurring in both the number of jobs and the number of individuals qualified for given 

jobs.  However, diverging trends are present in three fields, suggesting potential problems. 

The percentage change in the three problem fields is illustrated in Figure 3.  Here we can see that 

over the past decade more students have completed degrees in the areas of architecture and engineering and 

life, physical, and social sciences at the same time the number of relative occupations in Pennsylvania has 

decreased.  The result of such trends is a labor surplus, with the increasing number of qualified individuals 

vying for a shrinking number of positions.  Surplus labor may indicate the presence of an “opportunity 

trap”. 

An “opportunity trap” occurs when the opportunity promised by education is not fulfilled by ob-

tained employment (Brown, 2006, p. 387).  The result is an oversupply of qualified individuals in a given 

society.  “Opportunity traps” can lead to significant societal consequences including: brain drain, civil un-

rest, and education credential inflation.  Brain drain occurs when educated individuals move to other socie-

ties to find work that matches their qualifications (Beine, Docquier, & Rapaport, 2001).  Civil unrest has 

occurred in countries such as Egypt (Mulderig, 2013), were the promise of education is revealed to many as 

a myth, creating a block of disenfranchised educated, motivated individuals (Vaisey, 2006).  Finally, cre-

dential inflation, or the “unreflective employer practice of raising the ante over time in hiring practic-

es” (Bills, 2003, p. 453), forces applicants to complete higher levels of educational credentials to qualify for 

the same jobs. 

Figure 3: Percentage Change of Total Occupations and Degrees Conferred in Surplus and Shortage Fields in 

Pennsylvania, 2001 – 2010. 
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Per-

Trending in the other direction is the education and library science field; as the number of occupations 

in this field grew, fewer individuals chose to pursue it as a career.  As a strong education system is seen as 

essential for a healthy economy (Barro, 2001), a shortage in qualified individuals pursuing occupations in ed-

ucation is a worrisome trend.  To address this shortage a number of incentive programs have been implement-

ed to encourage students to pursue a future in education.  One example of such program is the TEACH grant 

that provides $4,000 a year to students willing to dedicate at least 4 years to teaching in high need or low in-

come schools (U.S. Department of Education).  However, if incentive programs are unable to increase the 

number of individuals entering the field, over time, the government may reprioritize their investment and shift 

funding away from such programs (Smelser, 1991). 

Although occupations in the chosen fields are not filed solely by PASSHE graduates or even individu-

als with degrees in these fields, the trends described here do speak to the likely level of competition aspiring 

job searchers will find if they wish to attain an occupation in Pennsylvania.  Those entering surplus fields 

(architecture and engineering; life, physical, and social sciences) can expect a very competitive applicant pool 

and may need to expand their job search outside of the state border to attain desirable employment.  On the 

other hand, students pursuing a job in the shortage field of education and library science are likely to have an 

easier time attaining a position in Pennsylvania and are encouraged to seek out incentive programs to take full 

advantage of their willingness to enter a “high needs” field. 

Furthermore, the trends in Pennsylvania largely mirror larger national patterns.  Information for The 

American Freshman: National Norms Survey (U.S. Census Bureau, 2012),  indicate that the number of in-

coming college freshman desiring a degree in engineering has increased by 18% between 2000 and 2010 

while the number of occupations nationally in the same field have decreased by 10%.  At the same time, edu-

cation has become a less desirable field amongst college freshman; nearly 35% fewer students indicate they 

want a degree in education.  This contrasts with a 14% growth in the number of occupations, suggesting a na-

tionwide shortage of educators. 

 

How can Educators in Pennsylvania aid the Transition of Students out of High School? 

Educators in the K-12 system play a critical role in preparing the next generation for their life after 

high school.  The first step in managing the post secondary transition is having accurate information that can 

be communicated clearly with students.  Although aspirations change over the life course, students should be 

aware of the potential benefits and pitfalls of their occupational and educational choices.  It is important for 

teachers, counselors, administrators, and parents to continue having open and honest discussions with stu-

dents about their future goals and the present labor market trends.  For example, students who wish to pursue 

a career in a physical science, such as chemistry, may need to look for employment outside of Pennsylvania 

after degree completion.  The trends related to science, technology, engineering, and math (STEM) fields in 

Pennsylvania are not surprising given the push to recruit STEM professionals through such programs as the 

PA STEM Initiative (Team Pennsylvania Foundation).  The increasing numbers of students engaged in 

STEM fields, however, are competing for fewer positions, as state and national trends suggest, at least engi-

neering, is a shrinking field with more occupations moving overseas (Lee, 2010).  As students are encouraged 

to enter STEM fields and curriculum is narrowing at the secondary level to place more attention on the math 
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and sciences (Berliner, 2011), students’ K-12 learning does not capture the benefits of a more comprehensive 

educational approach that encompasses a diversity of subjects and perspectives.  Comprehensive or holistic 

education is often seen as essential for those pursuing a career in education (Grant & Gillette, 2006), indicat-

ing that our schools may be preparing students to enter surplus fields, not shortage fields.  Finally, the stag-

nating real wage of sectors that are traditionally dominated by high school graduates and the proximity of 

these occupations to the federal poverty line suggest that the college track in secondary schools should be the 

emphasized or dominate track.  Schools that allow students to opt out of a college track without a thorough 

discussion of the potential ramifications are doing their students a disservice. 

 

Notes: 

1. Random, stratified sample by region (Southwest Region – Equitable Resources; Northeastern Region – 

Southwestern Energy; Southeastern Region – Penn Virginia Corporation).  

2. Business and Finance Conferred Degrees = PASSHE Business Management Classification; Computer and 

Mathematical Conferred Degrees = PASSHE Computer/Information Science + Mathematics Classifications; 

Architecture and Engineering Conferred Degrees = PASSHE Architecture + Engineering Classifications; 

Life, Physical, and Social Science Conferred Degrees = PASSHE Biological Sciences + Environmental Sci-

ences + Physical Sciences + Psychology + Social Sciences Classifications; Education and Library Conferred 

Degrees = PASSHE Education + Library Sciences Classifications; Healthcare Conferred Degrees = PASSHE 

Health Professions Classification.  
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