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It’s Their Future: 

CTE and the “Middle-Skill” Workforce

Sandra  McGarraugh, NYS NET Project
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High, Middle, or Low? 

High skill 
Professional/STEM
B.S./B.A. +

Low skill 
Service
“Unskilled”, less than HS

Middle skill
Technician/STEM
Education/training, less than B.S/B.A

Presenter
Presentation Notes
Middle skill education and training:

Vocational at HS and Postsecondary level

On the job training

Apprenticeships 
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“STEM Crisis”

“Quiet Dilemma”“Hourglass
Economy”

CTE

Presenter
Presentation Notes
Three points of view or explanations of current and future trends  impact the importance of CTE as an education and training strategy to insure opportunities for our students to be successful in the future workplace.



CTE is in position to grow as a result of changes is technology, the workplace, and the current approach to education.  �For many reasons, the impact of high technology growth on most layers of the workforce means that education and training is more critical for all workers.  CTE programs offer a major component of the non-BA level education and training. 
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STEM Crisis

Impending shortage of “knowledge 
workers” – specialized skills in 
Science, Technology, Engineering 
and Math
New, emerging and altered jobs
K-12 pipeline inadequate
Underrepresentation of female and 
minority students 

Presenter
Presentation Notes
Competitiveness issue

Innovation and growth – history of America industry



Shirley Ann Jackson, President of Rensselaer Polytechnic Institute, identified the impending shortage of scientists as the “quiet crisis.”  She warns that “we have failed to excite and inspire our young people to achieve” in the fields of math and science.  She also identified female and minority students, typically underrepresented in STEM fields, as the “new majority” from which future scientists, technologists and engineers will come. 





Pipeline = incumbent workers, new workers, targeted underrepresented groups; K-12 foundation and attitude 
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The Quiet Dilemma

“One way to win” paradigm
International shortage of 
technicians
Underemployment of college 
graduates
Reverse transfers

Source:  Kenneth Gray, 2006

Presenter
Presentation Notes
Specifically, the credentials in demand are for associate degrees or certifications in technical fields.  U.S. trade groups estimate, for example, that there are currently 200,000 vacant jobs in informational technology (IT) alone.   An individual with an associate degree in this field can expect to make 55,000 USD annually. (Vocational training news, 2000). 

In an U.S. study, 43% of recent four-year college graduates self-reported that they held jobs that did not require advanced degrees (McCormick, A. & Knepper, 1996).   Underemployment of those with degrees in technical areas such as engineering and computer science was 20% or less while the rate for those with degrees in the social sciences was 50% or more.

The term reverse transfer refers to individuals who enroll in associate degree or certificate programs after they have completed or dropped out of four-year or graduate school degree programs.   Corresponding to the growth of underemployment in the U.S., reverse transfers are the fastest growing group of students enrolled in pre-baccalaureate technical education. Nationally, it is estimated that 30% of pre-baccalaureate technical education students in the U.S. are reverse transfers.    But in some technical programs, reverse transfers are the majority: 

A second factor creating the quiet dilemma is the one way to win paradigm (Gray and Herr, 2000).   It is commonly believed that the only way to win economically and socially is to (1) get a university degree, (2) in order to earn high wages, (3) in the professional ranks.    In the U.S., for example, a national poll of students in their final year of high school found that 85% hope to get a four year college degree.   Surveys of entering college freshman in turn reveal that the number one reason given for enrolling is to get a high paying job.  When asked what kind of job they aspire to have by age thirty, 68% of young women and 49% of young men all said they hope to get a job in the professions (Gray, 2000). 
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In the U.S. today:

For every 100 9th graders:
80 expect to complete a 4-year degree

Yet, in reality:
68 graduate from high school on time
40 enroll immediately in college
27 still enrolled in sophomore year 
18 graduate from college “on time”

Two-year colleges within 3 years
Four-year colleges within 6 years

Nearly all will someday go to work…

Source:  National Center for Public Policy and Higher Education, 2004

Presenter
Presentation Notes
Less than 25% pursue a traditional 4-year college path.

What are the skills that students need to become workers?  
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The “Hourglass” Economy? 

Information economy demands
Highly educated professionals
Low level service jobs

Global competition
Engineers and scientists
Off-shoring

Retirement patterns

America’s forgotten Middle-Skill Jobs, Urban Institute, 2007

Presenter
Presentation Notes
This view of the economy and the need for workers reflects the assumption that the growth in competition from the global workplace is focused on the upper educational levels, with low level jobs providing basis services.  Reactions to off-shoring tend to focus on the IT field – ignoring many of the technician level functions that cannot be done off site. 

Retiring baby boomers are likely to be replaced by a growing immigrant population – leaving deficits in workforce capacity.  There is much speculation and debate about the sectors that will experience the most impact.  
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Research Report:  The Urban Institute

America’s Forgotten Middle-Skill Jobs:
Education and Training Requirements 

in the Next Decade and Beyond

By Harry Holzer, Georgetown U
Robert Lerman, American U 

www.urban.org
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Findings in brief:

1. The demand for middle skill jobs 
will remain quite robust.

2. The current supply of workers with 
these skills will also likely shrink as 
baby boomers retire.

3. Education and training programs 
that help less-educated workers 
gain these skills remain a 
worthwhile investment. 
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“STEM Crisis”

“Quiet Dilemma”“Hourglass
Economy”

CTE

Presenter
Presentation Notes
Three points of view or explanations of current and future trends  impact the importance of CTE as an education and training strategy to insure opportunities for our students to be successful in the future workplace.
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The Changing U.S. Workforce 

UnskilledUnskilled

60%60%

SkilledSkilled

20%20%

ProfessionalProfessional

20%20%

SkilledSkilled

65%65%

UnskilledUnskilled

15%15%

ProfessionalProfessional

20%20%

1950 2005

National Summit on 21st Century Skills for 21st Century Jobs

Presenter
Presentation Notes
Unskilled:	High school or less with no technical training



Skilled:	Post-secondary training, but less than a baccalaureate 	degree. Includes associate degrees, vocational-technical 	schools, apprenticeship training, and military.



Professional:	Baccalaureate degree or more.
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Job Skill Level Changes

Year Skilled Unskilled Professional
1950 20% 60% 20%
1991 45% 35% 20%
2005 65% 15% 20%

Unskilled: High school or less with no technical training

Skilled: Post-secondary training, but less than a 
baccalaureate degree. Includes associate 
degrees, vocational-technical schools, 
apprenticeship training, and military.

Professional: Baccalaureate degree or more.
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Education Levels: Comparison 

High School

1950 45%

2005 85%

Source:  Aspen Institute, 2006

B.A/B.S +

1950 5%

2005 28%       
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Growth in Demand for Middle Skills 
2004-2014

Low 
skill, 
22%

Middle 
skill, 
45%

High 
skill, 
33%

Presenter
Presentation Notes
From:  America’s Forgotten Middle-Skill Jobs, Urban Institute, November 2007



This chart represents projected growth:  with 60% jobs currently in middle skill, the 45% growth will require concentrated attention to technician level careers
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No Bachelor’s Degree Required

1. Air traffic controller  $102, 030 (1)
2. Computer technical support specialist $67,689 (7)
3. Nuclear power reactor operator $64,090 (10)
4. Nuclear technician $59,200 (13)
5. Real estate broker $58,720  (15)
6. Elevator installer and repairer $58,710 (16)
7. Dental hygienist $59,790  (18)
8. Nuclear medicine technologist $56,450 (20)
9. Detective and criminal investigator $53,990  (24)
10. Commercial pilot  $53,870  (25)

Source:  US Bureau of Labor Statistics, 2007
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High Growth Sectors

Advanced mfg
Automotive
Construction
Geospatial tech
Homeland security
Information tech
Transportation

Aerospace
Biotechnology
Energy
Financial services
Health care
Hospitality
Retail

Presenter
Presentation Notes
Significant STEM related employment

Growth affected by new development

Skills upgraded by technology and innovation



Skills:  Problem solving, diagnostics, application of technology, flexible schedules, remote locations, etc.
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Middle Level Careers in Health Care
Title Education/Training Salary

Dental Hygienist Assoc. Degree/Licensure Median:  $30.19 (hour)
Range:  $19.45 – 41.60

Dental Lab 
Technician

Assoc. Degree; Certificate 
Program

Median:  $35,140
Range:  $24,300 - $47,380

Physical Therapy 
Assistant

Assoc. Degree/Licensure Median:  $41,360
Range:  $26,222 - $57,780

Respiratory 
Therapist

Assoc. Degree/Licensure Median:  $47,420
Range:   $35,200 - $64,190

Veterinarian 
Technician

Assoc. Degree Median:  $12.88 (hour)
Range:  $8.79 - $18.78

Diagnostic 
Medical 
Sonographer

Assoc. Degree Median:  $48,660
Range:  $40,000 – 64,000

Nuclear Medicine 
Technologist

1-2 years (Assoc Degree) Median:  $65,000

Radiologic 
Technologist

1-4 years (Assoc Degree; B.S.) Median:  $48,000
Range:  $42,000 - $65,000

Presenter
Presentation Notes
Source:  
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Finger Lakes Region:  Top Ten

Projected to growth 23%+ (2004-2014):

1. Network Systems Analysts
2. Network Systems Administrators
3. Database Administrators
4. Home Health Aides
5. Hazardous Materials Removal Workers 
6. Medical Assistants
7. Business Operations Specialists
8. Audio-visual Collections Specialists
9. Security and Fire Alarm Systems Installers
10. Computer Software Engineers, Applications   

Source:  NYSDOL 10/08



19

Finger Lakes Region:  Top Ten

Projected to have most openings (2004-2014):
1. Cashiers
2. Retail Salespersons
3. Waiters and Waitresses
4. Registered Nurses
5. Janitors and Cleaners, Commercial
6. Teacher Assistants
7. Office Clerks
8. Food Preparation Workers
9. Team Assemblers
10. Home Health Aides

Source:  NYSDOL 10/08
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The Changing Workplace: 
Rules for Success

Old Workplace

Choose occupation
Training/education
People or technology 
skills
Work hard
Loyal to company
Gain seniority
Benefits and pension

New Workplace

Skills bank
Continuous learning
People and
technology skills
Adapt to change
Pride in work
Team member
Package of supports

Presenter
Presentation Notes
Old workplace based on the factory model, where everyone was expected to perform in a consistent manner – conformity was valued.  Taylor model.

Jobs based on education or training, and if worked hard and loyal would be promoted and earn seniority and job security.  At an arbitrary age, workers retired with company pension and benefits.

Segregated system – men and women separate jobs; “melting pot” expectation for assimilation favored European immigrants; supported racial bias.



New workplace favors skills and experience in place of or in addition to education and training, expectation that workers will continue learning to keep up with fast paced technology and changes; adaptability to change is valued as much as hard work; loyalty is no longer part of the contract. Average worker will have at least 10 jobs per working life 

Emphasis on team work, ability to get along with co-workers and customers; to learn from mentors and peers; to be culturally sensitive and self-aware.

Retirement looks very different-workers plan for packages of gradual changes and retirement supports; will work longer and in flexible environment.

Diverse skills and experiences are valued; innovation, creativity, different approaches contribute positively to the team and to the individual in the problem solving customer service environment.     



Specialized skills – keep upgrading and adding
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New Skills for a New Century

Digital Age Literacy
Basic, Scientific & Technological 
Literacy
Visual and Information Literacy
Cultural Literacy and Global Awareness

Inventive Thinking
Adaptability, Managing Complexity
Curiosity, Creativity, Risk Taking
Problem Solving and Sound Reasoning

Source:  Learning Point Associates, NCREL, 2006

Presenter
Presentation Notes
High-performance School System:  High performance learning

Learning Point Associates, NCREL, 2006 (North Central Regional Educational Lab



Apply this to career development and work preparation:  seeking information for school, career and personal life 
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New Skills for a New Century

Effective Communication
Teaming, Collaboration, Networking
Personal and Social Responsibility
Interactive Communication

High Productivity
Prioritizing, Planning and Managing
Effective Use of Real-World Tools
Focus on Meaningful Results

Source:  Learning Point Associates, NCREL, 2006

Presenter
Presentation Notes
Building a career path

Learning independently

Utilize entry level opportunities in developing careers 
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Career and Technical Education in the in the 
Global EconomyGlobal Economy

1. Middle skill job preparation
2. Flexible career pathways
3. Hands-on and technical
4. Basic knowledge and skills
5. Applied skills

Presenter
Presentation Notes
These are jobs that can’t be outsourced –  like health care, teaching and skilled trades – have an economic advantage because they are in high demand – these are the careers that secondary CTE programs offer – students need to know that these programs prepare them for real jobs that are available today

Many of the career pathways in CTE are also the targeted NTO’s – making the case for technical education is part of making the case for NTO’s  

CTE programs effectively provide the basic knowledge and skills addressed through industry standards – graduates are ready to work

CTE programs prepare graduates for a workplace environment with “applied skills” such as 

Information Technology Application

Diversity

Teamwork and Collaboration

Problem Solving  



24

The Nontraditional Employment and 
Training Project, University at Albany

www.TheNetProject.org
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