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The National Center for 
Science and Engineering Statistics (NCSES)

• One of the nation’s thirteen principal statistical agencies

• An organization within the National Science 
Foundation’s Directorate for Social, Behavioral and 
Economic Sciences
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NCSES Mission

Legislatively mandated to provide statistical data on:

• The science and engineering (S&E) workforce

• Research and development

• U.S. competitiveness in science and  engineering

• The condition and progress of science, technology, engineering 
and mathematics (STEM) education in the United States

NCSES strives to provide policy-relevant policy-neutral 
information for evidence-based decision making for the 
science and engineering enterprise. 
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NCSES Data Products

Congressionally 
Mandated Reports

NCSES 
Website and 
Data Tools

Data TablesInfoBriefs and 
Special Reports
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- Congress 
- Federal agencies
- Academe
- Media

- Office of Management and Budget
- National Science Board
- Researchers
- The Public

7

Measuring the S&E Workforce
• There is no standard definition of the S&E workforce

• NCSES presents multiple categorizations for S&E 
workforce measurement

• Stakeholder groups:

• Stakeholder needs:
- Descriptive statistics 
- Educational history 
- Workforce training 

- Demographic characteristics
- Occupational details
- Pathways and flows
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Measuring the S&E Workforce (continued)
• S&E workforce definitions in the 2018 Science and 

Engineering Indicators report include:

– Educated in an S&E degree field

– Employed in an S&E occupation

– Employed in an occupation that requires a high level of 
knowledge or skill in a technical domain

• For this presentation, “S&E workforce” refers to 
occupations that require a high level of knowledge or skill 
in a technical domain



9

There are 143 million employed individuals 
in the U.S. (ages 16-65)

Source: Current Population Survey, 2017

= 300,000 individuals
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32 million are in occupations that require a high level 
of knowledge/skill in a technical domain

= 300,000 individuals

Source: Current Population Survey, 2017

S&E 
workforce

Non-S&E 
workforce
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15 million individuals in the S&E workforce have 
at least a bachelor’s degree

= 300,000 individuals

Source: Current Population Survey, 2017

Non-S&E 
workforce

S&E workforce, 
bachelor’s +
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17 million individuals in the S&E workforce have 
less than a bachelor’s degree

= 300,000 individuals

Source: Current Population Survey, 2017

Non-S&E 
workforce

S&E workforce, 
bachelor’s +

S&E workforce, 
no bachelor’s
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NCSES Surveys of the S&E Workforce

= 300,000 individuals

Source: Current Population Survey, 2017

S&E workforce, 
bachelor’s +

S&E workforce, 
no bachelor’s NCSES collects comprehensive 

education, training, and 
workforce data on this 

population through three 
nationally representative 
surveys: NSCG, SDR, ECDS
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NCSES Surveys of the S&E Workforce

Survey Target Population
National Survey of College 
Graduates (NSCG)

College graduates

Survey of Doctorate Recipients 
(SDR)

S&E doctorate recipients

Early Career Doctorates Survey 
(ECDS)

Recent doctorate recipients 
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= 300,000 individuals

Source: Current Population Survey, 2017

S&E workforce, 
bachelor’s +

S&E workforce, 
no bachelor’s

NCSES does not currently 
field a survey that collects 
comprehensive education, 

training, and workforce data 
on this population

NCSES Surveys of the S&E Workforce
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S&E Workforce, No Bachelor’s = 
Skilled Technical Workforce

• These occupations that require technical knowledge, but 
do not require a bachelor’s degree for entry have taken 
on various names including:

– Middle skilled occupations

– Skilled technical occupations

• Within NCSES, we refer to the population of individuals 
employed in skilled technical occupations as the skilled 
technical workforce



Skilled Technical Workforce
• Motivation for investigation

− National Academies (2017)
− CNSTAT (1989, 2008)
− National Science Board (2017)
− Recent proposed legislation (2018)
− National Council for the American Worker 

• Definition
− High level of knowledge in a technical 

domain
− Education attainment level below the 

bachelor’s degree
− Rothwell (2016)

• Industry
− Healthcare
− Information technology
− Cybersecurity
− Advanced manufacturing
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Skilled Technical Workforce Information Needs

• A lack of information about skilled technical workers makes 
it difficult for policy makers, employers, and workers to 
address issues in workforce development

• Ultimately, NCSES is attempting to answer the following:

− How do people ENTER the skilled technical workforce?

− How do people maintain RELEVANCE in the skilled technical 
workforce?

− How do people seek ADVANCEMENT in the skilled technical 
workforce?
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Skilled Technical Workforce Information Needs 
(continued)

• Data gaps

− The relationship of non-degree credentials and employment 
outcomes 

− Examination of the skilled technical workforce by demographics 
(broadening participation)

− Information from employers on required skills for workers

− Types of skills used in these occupations

− Alignment of skill demand and skill supply

− Job environment of skill technical workers
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Investigating Potential STW Data Sources: Criteria
• Population coverage: Must include individuals with an 

educational attainment level below the bachelor’s degree 

• Survey content: 
– Education background

– Training (certifications, certificates, work experience programs)

– Reasons for education/credential attainment

– Employment characteristics

– Demographics (sex, race/ethnicity, disability status)

• Sample design: Occupation oversampling; Longitudinal 
analysis

• Reliable STW estimation
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Investigating Potential STW Data Sources: Options

American 
Community 

Survey 
(ACS)

Current 
Population 

Survey
(CPS)

Adult Training 
and Education 

Survey
(ATES)

National Survey 
of College 
Graduates 
(NSCG)
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Investigating Potential STW Data Sources
Criteria ACS CPS ATES NSCG

Population coverage
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rv
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te

nt

Education background

Certifications

Certificates

Work experience programs

Reasons for attainment

Employment Characteristics

Demographics

Sa
m
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e 

D
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n Occupation oversampling

Longitudinal analysis

Reliable STW estimation
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Su
rv

ey
 c

on
te

nt

Education background   

Certifications  

Certificates 

Work experience programs 

Reasons for attainment

Employment Characteristics   *

Demographics   *

Sa
m

pl
e 

D
es

ig
n Occupation oversampling

Longitudinal analysis

Reliable STW estimation
Note: * indicates that the information collected is not as comprehensive as the other surveys.
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Investigating Potential STW Data Sources 
(continued)

Pros:  Credential information  Reasons for attainment
 Population coverage  Sample design

Cons:  Unreliable STW estimation  Incomplete credential information
 Uncertain future (low RR)  Population coverage
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Investigating Potential STW Data Sources
(continued)

• Credential information
• Population coverage

• Reasons for attainment 
• Sample design 

NTEWS
National Training, Education, 

and Workforce Survey
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NCSES’s Collection of 
Non-Degree Credential (NDC) Information

on the NSCG
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NCSES Collection of NDC Information on the NSCG

• Motivated by stakeholder interest in understanding the 
factors that influence an individual’s career pathway

• NCSES was part of the Interagency Working Group on 
Expanded Measures of Enrollment and Attainment 

• Prior to the 2015 survey cycle, NCSES examined potential 
NDC items (certifications, licenses, certificates)

• Questions on certification and licenses were included on 
the 2015, 2017, and 2019 NSCG
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NDC Information Collected on the NSCG
• Education history (detailed)
• Employment 
• Demographics
• Certifications and licenses

− Attainment
− Number
− Work-related
− Name
− Year
− Type of work
− Issuer
− Reasons for attainment
− Continuing education units 

required
− Paid for by employer
− For your principal job
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NDC Information Collected on the NSCG (continued)
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Credential prevalence varies by degree level 
among college graduates
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Credential prevalence varies by occupation field 
among college graduates
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NCES’s Collection of 
Non-Degree Credential (NDC) Information

on the ATES
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NDC Information Collected on the ATES
• Education attainment
• Employment
• Demographics
• Certifications and licenses

− Attainment
− Number
− Name
− Type of work
− Required by federal or state govt
− Ability to revoke/suspend
− Year
− Preparation
− Relationship to current job
− Value (job, marketability, skills)
− 2nd certification/license
− 3rd certification/license
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NDC Information Collected on the ATES (continued)

• Certificates
− Type
− Field
− Issuer
− Hours of instruction
− Enrollment requirements
− Relationship to certification/license
− Relationship to current job
− Value (job, marketability, skills)
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NDC Information Collected on the ATES (continued)

• Work experience programs
− Participation
− Type of work
− Length of program
− Wage
− Type of instruction
− Outcome
− Program type
− Relationship to certification/license
− Relationship to current job
− Relationship to current job skills
− Value (job, marketability, skills)



42

Presentation Roadmap

• NCSES Introduction

• Measuring the Science and Engineering (S&E) Workforce

• Skilled Technical Workforce (STW)

• Investigating Potential STW Data Sources

• National Education, Training, and Workforce Survey 
(NTEWS)



43

NTEWS Overview 
• General population survey with a focus on the skilled 

technical workforce

• U.S. residents ages 16-75 not currently enrolled in high 
school

• Provides data to understand the relationship between 
credentials and career opportunities

• NCSES is the lead sponsor, NCES is the cosponsor, and 
the Census Bureau serves as the data collection contractor
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NTEWS Survey Content: Credentials

Content ATES NSCG NTEWS
Certifications/licenses   

Certificates  

Work experience programs  

Detailed information for credentials   

Reasons for credentials  
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NTEWS Survey Content: Credentials (continued)

Thinking back to when you first got this license, which ONE of the following 
best describes why you got it?

Mark one answer

 To enter the workforce
 To improve skills for a job I already had
 To advance or be promoted in my line of work (including managing)
 To switch to a new line of work
 Other – Please specify:

Reasons for credentials questionnaire item
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NTEWS Survey Content: Education

Content ATES NSCG NTEWS
Education level   

Field of study for highest level   

Current enrollment status   

High school completion date  

Complete degree history 

Student debt 

Reasons for educational attainment 
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NTEWS Survey Content: Employment

Content ATES NSCG NTEWS
Labor force status   

Part-time/full-time   

Salary   

Employer sector (private, govt, etc)   

Job title and activities  

Employer characteristics  

Job satisfaction  
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NTEWS Survey Content: Demographics

Content ATES NSCG NTEWS
Sex   *
Race/ethnicity   *
Marital status   

Veteran status   

Age   *
English ability   *
Disability status  

Child indicator 

Parent education indicator 

Citizenship status  *
Visa information 
Note: * represents variables collected on the ACS that will be appended to the NTEWS data
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NTEWS Survey Design: Oversampling

Content ATES NSCG NTEWS
Black and Hispanic households  

Underrepresented groups in S&E  

Foreign-trained doctorates 

Recent degree recipients 

S&E workforce, bachelor’s degree +  

Skilled Technical Workforce 
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NTEWS Survey Design: Rotating Panel Design
NTEWS 

Year Panel

2020
Pilot

New
Sample 2020 Total

2018 ACS
(n=40,000) 40,000

2022
Returning

Sample
New 

Sample 2022 Total

2018 ACS
(n=25,000)

2020 ACS
(n=95,000) 120,000

2024
Returning 

Sample
New 

Sample 2024 Total

2018 ACS
(n=24,000)

2020 ACS
(n=60,000)

2022 ACS
(n=50,000) 134,000

2026
Returning 

Sample New Sample 2026 Total

2018 ACS
(n=23,000)

2020 ACS
(n=30,000)

2022 ACS
(n=31,000)

2024 ACS
(n=50,000) 134,000

2028
Returning

Sample
New 

Sample 2028 Total

2020 ACS
(n=29,000)

2022 ACS
(n=30,000)

2024 ACS
(n=31,000)

2026 ACS
(n=50,000) 140,000
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2020 NTEWS Pilot Methodological Research 

• Contact strategies experiment

• Incentive experiment

• Adaptive design evaluation

• Certificate seeded sample
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NTEWS Tentative Schedule

Survey Top-level 
Milestone

Estimated 
Timing

2020 NTEWS 
operations and 
content pilot 

Data collection June-December 
2020

Data Release Fall 2021

2022 NTEWS full-
scale production Data collection June-December 

2022
Data Release Fall 2023
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NCSES’s STW Multidimensional Initiative

• Stakeholder outreach and workshop

• STW definition standardization

• Survey data analysis

• Administrative data analysis

• Survey development



54

Thank you

John M. Finamore
Program Director, Human Resources Statistics Program
National Center for Science and Engineering Statistics 

(NCSES) 
https://ncses.nsf.gov

jfinamor@nsf.gov

(703) 292-2258

https://ncses.nsf.gov/
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15 million Individuals in S&E Occupations have 
at least a Bachelor’s Degree

= 300,000 individuals

Source: Current Population Survey, 2017

= 300,000 individuals in S&E occupations
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NCSES’s S&E Workforce Surveys
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