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Alabama’s 2016 STEM Report Card™



A Call to Action for Alabama.......................................................p. 1 What does “STEM” Mean?......................................................p. 1 U.S. R&D Spending in Alabama and Globally.......................p. 1 Top Federal R&D Agencies in Alabama FY 2014..................p. 1 Student STEM Interest in Alabama by Ethnicity & Gender from (MyCollegeOptions®)...................................p. 2 Alabama’s Fastest Growing STEM Jobs in 2016.............................p. 3 Student Interest in STEM Jobs Increasing Nationwide.......p. 4 Why STEM Diversity & Equity Matter (NACME & NAMEPA)...pp. 5-6



*STEM = Science Biology, Chemistry, Marine Biology, Physics, Science



Technology Computer / Information Systems, Game Design, Developer, Web / Software Developer



Engineering Chemical, Civil, Computer, Electrical / Electronics, Photonics, General & Mechanical Engineering



Mathematics & Statistics Accounting, Auditors, Financial Specialists



CAUSE FOR ALARM: U.S. R&D Investment Declining — China / BRIICS* Rising Rapidly & Overtaking U.S.4



There’s bipartisan consensus: Restoring America’s World Leadership in Science, Engineering & Technology requires making scientific research a budget priority. We must also increase the global competitiveness of America’s scientific and engineering infrastructure. Congress and the Administration can take steps to restore America’s world leadership in science and technology by investing more in research programs and scientific infrastructure, and we must move quickly and aggressively to improve the capabilities of our science, technology, engineering, and math (STEM) workforce. A National Science Foundation (NSF) study found that 73% of the scientific papers cited in commercial patents were funded by taxpayers through the federal government, especially through university research operations.1
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4. Source: OECD Main Science and Technology Indicators Database, June 2014, www.oecd.org/sti/msti; Eurostat and UNESCO Institute of Statistics, June 2014.



Declining Support: Federal R&D Outlays as Percentage of Federal Budget FY 1962-2016 6:



Key Reports and On-Line Resources • The Science-Engineering-Technology Working Group (SETWG) has sponsored the annual STEM on the Hill™ Congressional Visits Day Program since 1995. See www.setcvd.org • Science & Engineering Indicators 2016, published by the National Science Board, provides a broad base of quantitative information on the U.S. and international science and engineering enterprise. It is created biennially by the National Science Foundation’s Division of Science Resources Statistics (SRS) See www.nsf.gov/statistics/2016/nsb20161/#/ • ASTRA’s Web Sites include www.usinnovation.org. See also store. usinnovation.org for free downloads of all ASTRA State STEM Report Cards 2016, the ASTRA 2016 National & State STEM Census, the ASTRA EdTech Revolution in Education book and all of our latest publications, videos and reports from the field. • The American Academy of Arts & Sciences published Restoring the Foundation: the Vital Role of Research in Preserving the American Dream in September 2014. See www.amacad.org/content/Research/researchproject.aspx?d=1276 Other important policy recommendations are contained in the Innovation Imperative document publised recently at www.amacad.org/pdfs/InnovationAmericanImperativeCalltoAction.pdf



6. Source: Budget of the U.S. Govt. 2016 Historical Tables. FY 2016 is the request. © 2016 AAAS.



Top 5 Contracting Agencies* for Alabama’s Federal R&D Investments During FY 2014 2 (Includes Multiyear Contracts)



1. 2. 3. 4. 5.



Department of Defense NASA Health & Human Services Department of Homeland Security Department of Transportation



1. NSF-sponsored study, March 1997; 2 and 3. Sources: The sources of this data include a variety of federal government agencies, including the U.S. Office of Management & Budget and the National Science Foundation.



What’s in This 2016 STEM & Innovation Report Card ?



* Note: R&D contract & grant amounts do not include management and administrative fees for the operation of Government-Owned, Contractor-Operated (GOCO) facilities under OMB definitions.
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ASTRA’s 2016 STEM Innovation Vital Signs Series



$2,826,000,000 $176,000,000 $110,000,000 $24,000,000 $7,000,000



http://www.aaas.org/sites/default/files/Budget_1.jpg
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© 2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org for free downloads of ASTRA’s State STEM & Innovation Report Cards™. STEM on the Hill™ is powered by ASTRA data.
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Alabama’s STEM Profile 2016 - 2025™



Shaping the Future:



Alabama Students’ Interest in STEM Jobs 2016



Alabama High School Students’ Interest in STEM Careers: Class of 2017 by Gender & Ethnicity Keeping STEM students from dropping out of the STEM Talent Pipeline is essential in meeting U.S. STEM Job demands for the future. The Charts7 on this page represent Alabama’s portion of an in-depth nationwide look at more than 6 million high school students in the MyCollegeOptions® program in 2016. Overall, U.S. students’ college major/career aspirations were used to determine their interest in STEM-related fields. The survey reveals that nationwide, nearly 30% — more than 1.6 million students — would like to pursue STEM careers in their futures. See how Alabama compares below. 7. Source: MyCollegeOptions.org® — for more information e-mail [email protected]
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2008



40.1%



15.7%



2008



30.9%



33.3%



27.4%



29.9%



28.1%



2009



39.2%



15.9%



2009



30.2%



31.8%



28.1%



28.9%



27.8%



2010



38.9%



15.5%



2010



29.2%



33.8%



27.0%



27.1%



27.5%



2011



40.5%



15.7%



2011



29.6%



32.1%



26.4%



26.3%



28.2%



2012



42.7%



16.3%



2012



32.1%



33.3%



27.2%



28.3%



29.6%



2013



42.0%



15.7%



2013



32.2%



35.9%



27.7%



30.3%



29.5%



2014



43.2%



13.6%



2014



30.4%



33.8%



24.2%



27.0%



29.1%
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44.5%



13.6%



2015



31.8%



35.3%



25.3%



29.2%



30.3%



2016



45.5%



13.2%



2016



32.3%



33.7%



24.4%



30.2%



31.4%
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46.9%



12.0%



2017



32.6%



33.1%



24.4%



28.5%



31.4%



Alabama STEM Interest by Self-Identified Ethnicity



Alabama STEM Interest by Gender 50%
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© 2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org for free downloads of State STEM Report Cards. STEM on the Hill™ is powered by ASTRA data.
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Alabama’s STEM Profile 2016 - 2025™



2025 Rank 8



Alabama’s Future: Top 40 STEM Jobs in 2025



SOC*



Description Total Alabama STEM Jobs



2016 Jobs



2025 Jobs



2016 - 2025 Change



2016 - 2025 % Change



2015 Avg. Hr. Earnings



209,147



230,243



19,103



9%



$28.47



1



11-9199



Managers, All Other



21,260



23,982



2,316



11%



$19.89



2



25-1099



Postsecondary Teachers



20,088



23,418



2,980



15%



$33.60



3



13-2011



Accountants and Auditors



20,285



21,754



1,360



7%



$30.03



4



35-1012



First-Line Supervisors of Food Prep. & Serving Workers



15,948



17,616



1,410



9%



$14.19



5



49-3023



Automotive Service Technicians and Mechanics



14,699



15,818



1,085



7%



$15.21



6



35-2012



Cooks, Institution and Cafeteria



8,687



9,612



811



9%



$9.40



7



13-1199



Business Operations Specialists, All Other



8,380



9,338



846



10%



$36.88



8



11-9021



Construction Managers



7,027



6,189



(644)



(9%)



$25.24



9



17-2071



Electrical Engineers



5,257



5,818



508



10%



$44.60



10



17-2112



Industrial Engineers



4,355



4,989



579



13%



$40.44



11



17-2051



Civil Engineers



4,101



4,985



800



19%



$34.81



12



17-2199



Engineers, All Other



4,408



4,558



120



3%



$50.34



13



11-3021



Computer and Information Systems Managers



3,753



4,508



666



17%



$55.21



14



45-4022



Logging Equipment Operators



3,891



4,473



522



13%



$15.01



15



17-2141



Mechanical Engineers



3,604



4,241



574



16%



$40.43



16



27-1024



Graphic Designers



3,711



4,108



356



9%



$16.94



17



17-2011



Aerospace Engineers



3,492



3,777



238



7%



$51.23



18



11-3051



Industrial Production Managers



2,909



3,207



285



10%



$44.59



19



11-9041



Architectural and Engineering Managers



2,642



3,061



380



14%



$62.56



20



13-1051



Cost Estimators



2,532



3,036



504



20%



$27.58



21



49-3011



Aircraft Mechanics and Service Technicians



3,072



2,956



(88)



(3%)



$30.08



22



19-3031



Clinical, Counseling, and School Psychologists



2,657



2,886



191



7%



$29.01



23



51-9011



Chemical Equipment Operators and Tenders



2,475



2,481



23



1%



$26.23



24



17-3023



Electrical and Electronics Engineering Technicians



2,234



2,325



106



5%



$27.55



25



17-2072



Electronics Engineers, Except Computer



2,050



2,199



142



7%



$47.29



26



13-1041



Compliance Officers



1,883



2,128



221



12%



$30.42



27



17-1011



Architects, Except Landscape and Naval



2,040



2,000



(6)



(0%)



$31.92



28



13-2099



Financial Specialists, All Other



1,632



1,787



130



8%



$26.46



29



15-2031



Operations Research Analysts



1,072



1,334



231



21%



$42.42



30



29-1031



Dietitians and Nutritionists



1,112



1,304



168



15%



$22.81



31



17-2061



Computer Hardware Engineers



1,300



1,299



30



2%



$50.76



32



17-3011



Architectural and Civil Drafters



1,252



1,248



14



1%



$24.49



33



19-2041



Environmental Scientists & Specialists, Including Health



1,081



1,231



133



12%



$28.58



34



17-3022



Civil Engineering Technicians



1,159



1,217



54



5%



$17.40



35



51-3092



Food Batchmakers



1,053



1,065



24



2%



$12.04



36



45-3011



Fishers and Related Fishing Workers



958



1,011



49



5%



$18.50



37



19-4031



Chemical Technicians



890



937



47



5%



$22.38



38



17-3026



Industrial Engineering Technicians



833



934



97



12%



$26.29



39



19-4021



Biological Technicians



836



929



84



10%



$18.11



40



17-3029



Engineering Technicians, Except Drafters, All Other



859



927



60



7%



$30.34



8. Source: ASTRA’s Global STEM & Innovation Data Project and EMSI occupation employment data are based on final EMSI industry data and final EMSI staffing patterns 3/15/16.



* SOC = Standard Occupational Classification © 2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org for free downloads of State STEM Report Cards. STEM on the Hill™ is powered by ASTRA data.
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Excerpts from ASTRA’s U.S. STEM Census Sourcebook 2016 - 2025 ™



Good News:



U.S. Student Interest in STEM Careers Increasing



The Charts 7 on this page represent an in-depth nationwide look at the “STEM Interests” of more than 6 million high school students in the MyCollegeOptions® program in 2016 — and comparisons with past years. Students’ college major / career aspirations were used to determine their interest in STEM-related fields. Nearly 30% — more than 1.6 million students — say they would like to pursue STEM in their futures. Keeping such students from dropping out of the STEM Talent Pipeline is essential in meeting U.S. STEM workforce demands for the future. Do our schools and teachers have the capacities to do this? 7. Source: MyCollegeOptions.org® — for more information e-mail [email protected]



U.S. STEM Interest U.S. STEM Interest by by Graduation Year... Gender... Grad. Year



National Average



Grad. Year



Male



Female



U.S. STEM Interest by Self-Identified Ethnicity... Grad. Year



American Indian



Asian American



African American



Hispanic



White



2008



24.3%



2008



36.5%



15.1%



2008



26.9%



31.5%



23.2%



23.9%



26.6%



2009



24.6%



2009



35.9%



15.9%



2009



27.7%



31.3%



23.3%



23.8%



26.6%



2010



24.6%



2010



36.0%



16.2%



2010



27.3%



30.9%



23.3%



24.5%



26.7%



2011



25.0%



2011



37.0%



16.1%



2011



27.3%



30.3%



22.7%



24.5%



26.7%



2012



25.7%



2012



38.5%



16.2%



2012



27.9%



31.7%



23.3%



25.1%



27.8%



2013



25.8%



2013



38.8%



15.4%



2013



28.6%



32.3%



22.6%



25.1%



28.1%



2014



27.0%



2014



41.1%



15.6%



2014



29.0%



33.2%



22.7%



25.9%



29.0%



2015



27.4%



2015



42.0%



15.8%



2015



30.5%



34.8%



23.5%



27.0%



30.2%



2016



27.5%



2016



43.6%



16.0%



2016



31.0%



35.9%



24.1%



28.3%



31.5%



National Student Interest in STEM Careers Increasing : 29% 28%



% Students



27% 26% 25% 24% 23% 22% 2008



2009



2010



2011



2012



2013



National Average



2014



2015



2016



2017



© 2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org for free downloads of State STEM Report Cards. STEM on the Hill™ is powered by ASTRA data.



Et ST h n EM W ic D h y i M ty & ive at G r s te e it r n y, de r



NACME was founded by a group of prescient corporate executives who understood that the lack of diversity in the science, technology, engineering, and mathematics (STEM) fields imperiled business growth and threatened to suppress our nation’s competitive edge. Research shows that diversity leads to better decision-making (Levine and Stark, 2015), more innovation (Center for Talent Innovation, 2013) and better outcomes for businesses (Deloitte, 2012). This is important because the U.S. population is becoming more diverse each year. By 2050, underrepresented minorities (URMs) will represent more than 40 percent of the population, and there will be no majority race. Figure 2: Percentage of Public and Private High School Graduates Taking Calculus Courses in High School, 20092



Figure 1: Changing Demographics of the U.S.1 0.7%



0.8% 4.2%



2.0% 5.2%



50.0% 42.2%



7.3%



40.0%



12.4%



12.8% 48.2%



30.0%



17.5%



62.2%



26.8%



2014



10.0%



2050



Non-Latino White Latino African American



17.5%



20.0%



American Indian/Alaska Native Asian/Native Hawaiian/Pacific Islander Two or more races



Figure 3: Percentage of Students Meeting ACT College Readiness Benchmark Scores, 20143
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8.6%
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Figure 4: Percentage of Engineering Bachelor’s Degrees Earned, 1977-20134



90% 77%



80%



72%



62%



62%



60%



54% 49%



50% 36%



30%



31%



7%



35%



32%



16%



13% 15%



Mathematics



46%



Science 31%



24%



22%



20% 15%



42%



38%



36%



52%



47%



44%



40%



10%



76% 67%



70%



English 25%



Reading All Four Subjects



11%



5%



0% African American



Latino



American Indian/ Alaska Native



White



Asian



All Students



Endnotes 1. NACME analysis of National Population Projections from U.S. Census Bureau, 2013. 2. National Center for Education Statisitcs, 2012. Digest of Education Statistics, 2011. 3. ACT Profile Report, National (Graduating Class 2014). Accessed online at www.act.org. 4. National Science Foundation, National Center for Science and Engineering Statistics, IPEDS Completions Survey by Race, 1977-2013, Integrated Science and Engineer Resoures Data System (WebCASPAR) (http://webcaspar.nsf.gov) [01/15/15]. © 2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org for free downloads of State STEM Report Cards STEM on the Hill™ is powered by ASTRA data.
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The Demand for qualified STEM professionals is high, but the supply of STEM workers to fill these positions is at risk if underrepresented groups are not engaged in these fields. NACME offers several strategies to support the development of URM talent in the engineering field.



NACME has provided over $142 million in support to over 24,000 URM engineering students in our history. Through our new NACME Career Center, we provide our scholars with exposure to our corporate supporters, for potential internship opportunities that can help them gain valuable experience in the field. Support from business leaders, who want to ensure an engineering workforce that looks like America, makes NACME programs possible.



Figure 5: African Americans in Engineering
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2.6%



Engineering Workforce, 2010 (2)
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Engineering Bachelor's Degrees, 2013 (3)



4.0%



Engineering Faculty, 2013 (1) Engineering Workforce, 2010 (2)



14.8%



U.S. Population, 2014 (4)



0.3%



10.0%



15.0%



0.4%



U.S. College-Aged Population (18-24 Year Olds), 2014 (4)



12.4% 5.0%



0.1%



Engineering Bachelor's Degrees, 2013 (3)



U.S. College-Aged Population (18-24 Year Olds), 2014 (4)



0.0%



Figure 6: American Indian/Alaska Natives in Engineering



0.9%



U.S. Population, 2014 (4) 20.0%



0.0%



0.7% 0.4%



0.8%



1.2%



Endnotes 1. American Society for Engineering Education, 2014. Engineering by the Numbers, 2013. 2. Finamore, J., Foley, D.J., Lan, F., Milan, L.M., Proudfoot, S.L., Rivers, E.B., & Selfa, L. (2013). Employment and Educational Characteristics of Scientists and Engineers. National Center for Science and Engineering Statistics, NSF 13-311. 3. National Science Foundation, National Center for Science and Engineering Statistics, IPEDS Completions Survey by Race, 1977-2013, Integrated Science and Engineer Resources Data System (WebCASPAR) (https://webcaspar.nsf.gov) [01/15/15]. 4. NACME analysis of population projections from U.S. Census, 2012.



NAMEPA (The National Association of Minority Engineering Program Administrators => National Association of Multicultural Engineering Program Advocates) was founded in 1974. NAMEPA serves as a platform for identifying best practices among university programs in the diversity space. Through this platform, training opportunities are available for university administrators, K-12 students, teachers and counselors, new and seasoned MEP directors, and industry professionals who are committed to increasing diversity in the STEM fields. For more information see www.namepa.org. Below are charts generated by NAMEPA based upon ASEE data: Enrollment Degree Level: Undergraduate Classification: All Discipline: Computer Science (inside engineering)



Enrollment Degree Level: Undergraduate Classification: All Discipline: Mechanical Engineering



© 2016 ASTRA, The Alliance for Science & Technology Research in America www.usinnovation.org and store.usinnovation.org for free downloads of State STEM Report Cards STEM on the Hill™ is powered by ASTRA data.
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