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NSF/ATE Grant Award to NAE
Study Elements

• Literature review
• Analysis of federal education and 

employment data
• Survey of ET programs and employers 

of engineering/ET talent
• Workshop
• Report writing and peer review

Presenter
Presentation Notes
This project was funded by NSF and overseen by a committee of volunteers appointed by the National Academy of Engineering, a non-profit organization that provides policy advice to the federal government and others on science-, engineering-, and health-related issues.Seven datasets were reviewed in the project, some of which contain both education and employment information, and some of which contain only one or the other.  A significant challenge for the project and the focus of one of the recommendations was the relative lack of data on two-year degree status in the employment datasets. Only one federal source of occupational data includes information about whether a worker has earned a two-year degree, but it does not indicate the field of degree.Our survey of ET programs was sent by email to 650 individuals responsible for 527 4-year and 909 2-year ET programs. We heard from nearly 140 respondents from 38 states and Puerto Rico. Our survey of employers was administered by the National Association of Colleges and Employers and sent to the group’s roughly 1,000 corporate members. About 250 employers, all of whom indicated they hired engineering talent, ended up filling out the survey. More information on the demographics of survey respondents is in the full report.
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Study Elements

Significant Challenge: lack of data on 2-year 
degree status in employment datasets

Surveyed 650 individuals responsible for 527 
4-year; 909 2-year ET programs

140 responded from 38 states and Puerto 
Rico

National Association of Colleges & Employers 
surveyed 1,000 corporate members – 250 
responded
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Cossette & Hull’s Role in the Study

• Selected and served on the Project 
Advisory Committee to represent 
technician education in two-year 
colleges and ATE.

• Prepared  a supplemental paper 
entitled Educational Pathways for 
Engineering Technicians, published 
in the Summer 2017 issue of the 
NAE “Bridge”.



NATIONAL ACADEMY OF ENGINEERING

Trends in ET Degree Awards

Presenter
Presentation Notes
While 2-year ET degrees were the most common credential for most of the past 30 years, in 2010, for the first time, sub-associate’s certificates overtook 2-year degrees, which have fluctuated while on a gradual downward trend. In 2014, approximately 37,500 associate’s degrees in ET were awarded, compared with 18,000 4-year ET degrees, 90,000 4-year engineering degrees, and 3,800 2-year engineering degrees. The “stock” of 4-year ET degree holders in the United States is ~450,000. We can’t say how many people there are with 2-year ET degrees, because the federal government doesn’t collect that information. For comparison, there are about 4 mil. people with engineering degrees.Also, it should be noted that the in the federal data and its own surveys, the committee chose to count only degrees types that included the words “engineering” and “technology” in the title. This excluded some degree types that the federal government classifies as ET, such as “communications technician,” as well degrees from emerging areas, such as photonics, nanotechnology, and biotechnology. 
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ET Certificates
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Presenter
Presentation Notes
Beginning in the mid-2000s, certificates taking less than a year to earn became the dominant form of ET education below the associate’s degree level.
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Diversity Among ET Grads
   Engineering Technology Engineering 
  

Total 
Popula-

tion 

Less Than 
1-Year 

Certificates  

Asso-
ciate's 

Degrees  

Bache-
lor's 

Degrees  

Bachelor's 
Degrees 

Race and ethnicity           
White, Non-Hispanic  62.1% 62.5% 63.1% 63.6% 61.5% 
Black, Non-Hispanic  12.4% 14.8% 11.4% 10.7% 3.8% 
Hispanic  17.4% 12.3% 13.0% 10.0% 9.6% 
Asian or Pacific Islander  5.4% 2.7% 3.1% 3.9% 10.9% 
American Indian or Alaska 

Native  0.7% 1.1% 1.0% 0.8% 0.3% 

Other/Unknown Races & 
Ethnicities1  2.0% 5.8% 7.4% 7.2% 5.8% 

Student visa -- 0.8% 0.9% 3.7% 8.0% 
All Females 50.8% 10.1% 12.4% 12.0% 19.8% 
Females, by race and ethnicity           

White, Non-Hispanic  31.5% 5.5% 7.2% 6.5% 11.2% 
Black, Non-Hispanic  6.5% 1.5% 1.7% 2.1% 1.0% 
Hispanic  8.6% 1.4% 1.7% 1.5% 2.1% 
Asian or Pacific Islander  2.8% 0.6% 0.5% 0.5% 2.6% 
American Indian or Alaska 

Native  0.4% 0.1% 0.2% 0.1% 0.1% 

Other/Unknown Races & 
Ethnicities  1.0% 0.8% 0.9% 0.9% 1.2% 

Student visa -- 0.2% 0.2% 0.5% 1.7% 
SOURCES: Calculations from the 2014 IPEDS; population of institutions from NCES. Total population 
shares are from the US Census Bureau, with population-level race and ethnicity shares used for the 
female race and ethnicity shares. 

                                                           
 

Presenter
Presentation Notes
The committee was intrigued to learn that, compared with traditional engineering, engineering technology does better in graduating both African Americans and American Indians or Alaska Natives. This is true not only at the 2-year degree level but also at the 4-year degree level. And, while overall women are graduating from engineering technology at percentages even lower than in traditional engineering, this pattern is reversed for one subset of women, African Americans, who graduate with 2-year ET degrees at twice the rate they do with 4-year engineering degrees.We were not able to determine the reasons for these patterns, but it is certainly something worth looking into.
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ET Workforce and Earnings

• Of the 400,000 people working as ET technicians and 
technologists, the vast majority, about 85%, are 
technicians

• Engineering technicians have demonstrated the same 
annual earnings as engineering technologists for most 
of the past 40 years, with the current average at 
between $46,000 and $58,000, depending on the 
dataset
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Worker Age and Shortages 

Presenter
Presentation Notes
There is a clear aging of the technician and technologist workforce, and its overall size has been falling over time. Typically, economists do not see this kind of trend as an indication that a field is in a state of shortage. However, the committee’s analysis of state-level wage differentials between engineering technicians and technologists and engineers suggest there may be some local labor market shortages.
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Employer Views on Current and 
Future Supply of 2-Year ET Grads

 

 

                 Yes                 No             Don’t Know 

      

Sufficient CURRENT 
supply of applicants 
with 2-year degrees 
(N=102) 

 31.4  26.5  42.2 

Sufficient FUTURE 
supply of applicants 
with 2-year degrees 
(N=44) 

 40.9  40.9  18.2 

 

Presenter
Presentation Notes
When we surveyed employers of ET talent, about one-third said they felt the current supply of technicians was adequate, and almost the same share felt supplies were inadequate. However, over 40 percent were unsure. Employers expressed stronger opinions about the adequacy of future supplies.
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Job Roles: 4-Year vs. 2-Year
  

  

4-Year  
Percent  
(N=115) 

 2-Year 
Percent  
(N=47) 

 Troubleshooting and repairing equipment/technologies  74.8  66.0 
Conducting quality control checks  67.8  55.3 
 
Collecting and analyzing data 

 
69.6  38.3 

 
Testing or maintaining equipment/technologies 

 
69.6  66.0 

 
Building or setting up equipment/technologies 

 
64.3  48.9 

 
Designing new products or systems 

 
53.9  8.5 

 
Producing technical drawings 

 

 
50.4  38.3 

Managing the work of other technical staff  47.8  6.4 
 
Creating mathematical, simulation-based, or physical 
models 

 
40.9  0.0 

 
Conducting experiments 

 25.2  23.4 

 
Don't know 

 5.2  12.8 
 
Other 

 3.5  6.4 
 

Presenter
Presentation Notes
Employers seem to have a reasonable sense of how the work roles of those with 4- and 2-year ET degrees differ. While many job roles are similar, technicians are typically less involved in data analysis, design work and work with models, and they do not often manage others, according to our survey.
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Selected Recommendations

• Make the field’s value proposition more 
evident to K-12 teachers, students, and 
students’ parents, as well as to employers. 

• Federal data collection efforts should 
capture more comprehensive data on 
individuals participating in sub-
baccalaureate postsecondary education.

Presenter
Presentation Notes
The committee made a number of recommendations based on its research and analysis. Two are relevant to the technician community.First, those involved in ET education at all levels need to do better explaining the value of the field to a variety of key audiences, including K12 teachers and students. Second, the federal government should devote more resources to collecting and analyzing data from individuals coming out of sub-baccalaureate education programs.
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For more information:

Greg Pearson 
gpearson@nae.edu

Report: 
https://www.nap.edu/catalog/23402

https://www.nap.edu/catalog/23402


Educational Pathways for 
Engineering Technicians
A supplemental paper, 
authored by Hull and 
Cossette and published in 
the Summer 2017 issue of 
the NAE “The Bridge”. 
Copies are available.
Describes the urgent need 
for technicians and 
identifies strategies to 
broaden the technician 
workforce.



Low Enrollments in ET 
Programs Pose a Threat 
That They May Be Closed 
Two year colleges are increasingly required to 
support program costs from tuition.
Technician programs are particularly expensive 
because of required labs and equipment.
Enrollments of <15 students are at risk.
Ten photonics programs were closed since 2008; 
eight have been restored.
Strong efforts are underway to increase 
enrollments and reduce attrition



Recruiting and Preparing 
High School Students
High School recruiting efforts that focus on a 
particular technical specialty are more effective 
than general college outreach.
Current program students are effective recruiters.
Target the recruiting to 2nd and 3rd quartile HS 
students; the capable “applied learners”.
Most of these students will require stronger skills 
in math and problem-solving.
Articulated, dual-credit programs are very useful. 
(See examples in The Bridge paper.)



Postsecondary 
Internships
Win-Win scenario to all partners
Helps prepare qualified candidates with     

basic skills and knowledge
Supports/enhances student interest in a    

particular field
Provides a structured experience 
Can support students financially
Builds professional contacts 



Recruiting and Preparing 
Adults
Adults with little or no college experience.
Students at two-year colleges who have not 
declared a major.
Returning veterans.
Working adults who require specialized knowledge 
and skills.
Unique recruitment strategies are required
Most of these students will require remediation in 
math and science.



Additional Comments

Some colleges attempt to design associate degree 
ET programs that will enable completers to easily 
articulate into BS degree engineering programs. To 
do this the AS degree programs will need to 
include courses in calculus and calculus-based 
physics. This is not recommended.

This practice would eliminate many “applied 
learners”; who are the most likely to enter 
colleges to become engineering technicians.



QUESTIONS?

COMMENTS?

DISCUSSION?
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