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WORKFORCE ISSUES in ENGINEERING  
and MEDICINE  

Presenter
Presentation Notes
Academic and workforce studies common in some STEM fields such as medicine and engineering. 



STRONG GEOSCIENCE EMPLOYMENT OUTLOOK  

Presenter
Presentation Notes
Studies by professional organizations indicate impressive employment trends in the geosciences. 



Data derived from U.S. Bureau of Labor Statistics, Occupational Employment Statistics
May 2011 data tables.

2011 Median Annual Salaries of Geoscience-related occupations
compared to broad occupational categories.
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Broad Field

Geoscience-related
Occupation

The Breakdown: Workforce Trends 

Presenter
Presentation Notes
Salary studies in major occupational fields indicate that geoscientists salaries are significantly above median levels. 



         

  

Table 315: Degrees conferred in biology, micro, and zoology 1980-’81 to 2009-’10 

               Biology           Microbiology              Zoology 
year      B           M            D           B       M           D         B            M            D 

80-81 31323 2598 734 2414 482 370 3873 881 613 

85-86 27618 2173 574 2257 392 362 2894 618 548 

90-91 29285 1956 632 1788 343 443 2641 551 516 

95-96 44818 2606 768 2200 364 606 3463 677 501 

00-01 42310 2582 780 2779 334 553 3045 560 380 

05-06 48855 2719 776 2243 372 612 2140 384 254 

09-10 58732 3156 914 2449 303 767 2147 360 243 

           Source: NCES, Digest of Educational Statistics: 2011 

Presenter
Presentation Notes
Production over 30+ years of degrees in the life sciences (highest of all STEM fields). 



         

  

Table 329: Degrees conferred in chemistry, geology, and physics 1980-’81 to 2009-’10 

            Chemistry            Geoscience             Physics 
year      B           M            D           B       M           D         B            M          D 

80-81 12682 1862 1649 6332 1702 404 3441 1294 866 

85-86 10110 1712 1878 5760 2036 395 4180 1501 1010 

90-91 8311 1637 2196 2367 1336 600 4236 1725 1209 

95-96 10395 2214 2228 4019 1288 555 3679 1678 1462 

00-01 9466 1952 2056 3495 1220 472 3418 1365 11699 

05-06 10606 2044 2403 3322 1476 505 4541 1846 1341 

09-10 12107 2122 2469 4093 1446 613 4982 1792 1570 

Source: NCES, Digest of Educational Statistics: 2011  

Presenter
Presentation Notes
Production over 30+ years of degrees in the Physical Sciences (geosciences are now, comparably, the lowest.



         

  

1980 12,096,895 

1985 12,247,055 

1990 13,818,637 

1995 14,261,781 

2000 15,312,289 

2005 17,487,475 

2010 21,575,000 

Source: NCES, Digest of Educational Statistics: 2011 

Increase in total undergraduate enrollment:1980-2010 

Presenter
Presentation Notes
During this time period, the undergraduate enrollment increased by over 75%. 
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Source: NCES, Digest of Educational 
Statistics 2011, Table 161   

Presenter
Presentation Notes
Biology (life sciences) are in a “league of their own” when it comes to degree production. Chemistry also has an output that is twice the degrees produced than that of physics and geoscience. 



AGI’S Directories of Geoscience  Departments 
(spans 47 years)  

Presenter
Presentation Notes
Source of departmental information and faculty numbers. 



Directory of Geoscience 
Departments, 1981 

Directory of Geoscience 
Departments Website, 2011 

Presenter
Presentation Notes
From then (1981) to now (2011) a 30 year comparison



4-Year Degree Granting Institutions 
Number of 4-year institutions with geo-specific 
departments (geology, geoscience, or earth science) 

448 432 

Number of tenure/tenure track faculty in geo-specific 
departments (professors, assoc. and assist. professors) 

3432 4237 

1981   2011 

Number of Institutions that have deleted “geo”- department 61 
Number of Institutions that have added  “geo”- department 44 
Number of institutions that altered name of their “geo”- department. Of 
these, 80% (184) have expanded/combined with other departments 

231 

Changes in 4-Year Institutions from 1981 to 2011 

Number of 2-year Institutions with Geo-specific 
Departments (Geology, Geoscience, or Earth Science) 

 91 175 

Total number of Faculty in Geo-specific Departments  
(professors, associate professors, assistant professors) 

147 241 

2-Year Degree Granting Institutions 1981 to 2011 

Source: AGI, Directory of Geoscience Departments, 1981 and 2011; 
NCES, IPEDS 2011  

Presenter
Presentation Notes
30 year change in the numbers of geoscience degree granting institutions. 



Top 10 (4yr+) Programs Expanding Discipline Base 
University of Washington 
  1981: Geological Sciences; faculty 20 (0) 
  2011: Earth & Space Sciences;  
            faculty 42 (4)  
Purdue University 
  1981: Geosciences; faculty 25 (9)                  
  2011: Earth & Atmos. Sciences;  
            faculty 44 (16)  
Arizona State University 
  1981: Geology;  faculty 20 (0) 
  2011: School of Earth & Space 
            Exploration; faculty 36 (13) 
University of Southern California 
  1981: Geological Sciences; faculty 13 (1) 
  2011: Earth Sciences; faculty 28 (3 ) 

University of Houston 
  1981: Geology; faculty 14 (1) 
  2011: Earth and Atmos. Sciences;  
            faculty 29 (4)   
 

University of Nebraska 
 1981: Geology;  faculty: 11 (0) 
 2011: Geosciences; faculty: 25 (9) 
Rutgers State University 
1981: Geological Sciences; faculty: 9 (1) 
2011: Earth and Planetary Sciences;  
          faculty: 23 (2) 
Georgia State University 
1981: Geology; faculty: 3 (0) 
2011: Geosciences; faculty: 16 (8) 
University of Memphis 
1981: Geology; faculty: 7 (1) 
2011: Earth Sciences; faculty: 20 (4) 
University of California, Santa Cruz 
1981: Earth Sciences; faculty: 10 (0) 
2011: Earth & Planetary Sciences;  
          faculty: 22 (2)  

 XX = “non-geo” (solid earth)  

Presenter
Presentation Notes
By way of faculty numbers, the top 10 academic programs that expanded their discipline base.



  NATIONAL CENTER FOR  EDUCATIONAL STATISTICS 
 
      
      Integrated Postsecondary Education Data System 
   
 
 
 
   

Presenter
Presentation Notes
Source of degree date.  Data on degrees is provided by the institutions’ office of research to NCES.  (Far more valid than professional organizations that survey department chairs.)



Geoscience Degrees Awarded Over 30 Year Interval * 

Average Number of Degrees Awarded  
Annually 

(1980, 1984, 1985, 1986) 

6,566 1,833 411 9,567 

Average Number of Degrees Awarded 
Annually  

(2006, 2007, 2008, 2009, 2010) 

3,622 1,412 590 5,626 

  B         M         D        Total         

Source: NCES, Digest of Educational Statistics: 2011; Table 329. 

*Geoscience/Earth; Paleontology; Hydrology and Water Resource Science; Geochemistry and Petrology; 
Oceanography, Chemical and Physical; and Geological and Earth Sciences/Geosciences, Other. Science Degrees 
includes the following majors: Geology/Earth Science, General; Geochemistry; Geophysics and Seismology 

Presenter
Presentation Notes
Degrees awarded then and now. (As total number of degrees awarded does vary, somewhat, from year to year, 4-5 year averages were made.) Note: During the Reagan Administration, lack of funding for education prevented IPEDS data collection from 1981-1983. 



Bachelor Degrees/Tenure or Tenure Track Faculty (all 4 
year and above institutions) 

1980’s = 1.91 2000’s = 0.85 

Bachelor Degree  
Institutions (only)  

Bachelors/faculty # of institutions 
1980s 2.85 248 
2000s 1.32 253  

Bachelor & Master  
Degree Institutions 

Doctoral Degree 
Institutions 

Bachelors/ 
faculty 

Masters/ faculty # of 
institutions 

1980s 2.27 0.69 103 
2000s 0.89 0.62    79 

Bachelors/ 
faculty 

Masters/ 
faculty 

Doctorates
/ faculty 

# of 
institutions 

1980s 1.65 0.86 1.43 105 
2000s 0.70 0.44 0.27 125 

Presenter
Presentation Notes
Bachelor Degree production per unit faculty member by institution type. Collectively, all institution types show considerable decline in degree output at all degree levels.
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Presenter
Presentation Notes
Cluster diagram plotting data from slide 15 above. (The small numbers of outliers along the vertical axis are of particular interest in terms of what was done, programmatic wise, to cause significant change.) 



Institution 
 Faculty 

1981/2011 

 Bachelor 
Degrees/faculty 

1980s/2000s  

Master  
Degrees/faculty 

1980s/2000s 

 Doctorate 
 Degrees/faculty 

1980s/2000s 
Purdue 25/44 1.44/0.41 0.76/0.14 0.2/0.16 
Univ. of Washington 20/42 2.95/1.31 1.15/0.4 0.15/0.4 
Colorado School of Mines 37/41 --/-- 0.54/0.49 0.22/0.12 
Cal Tech 29/39 0.21/0.15 0.28/0.18 0.34/0.21 
UT Austin 31/37 3.71/1.3 1.06/0.68 0.1/0.35 
Arizona State  20/36 1.05/0.33 0.5/0.25 0.25/0.17 
Penn State 39/36 1.54/1.64 0.77/0.36 0.31/0.33 
MIT  25/35 0.6/0.34 0.32/0.23 0.16/0.54 
Texas A & M  37/35 2.38/0.94 1.38/0.74 0.19/0.34 
Stanford  26/32 1.46/1.03 1.65/0.81 1/0.72 
Univ. of Michigan  21/31 0.95/0.55 1/0.19 0.33/0.32 
Ohio State  20/31 1.95/0.45 1/0.26 0.1/0.16 
UCLA  29/30 0.76/0.37 0.45/0.3 0.2/0.23 
Columbia University  19/30 0.16/0.77 0.63/0.47 0.63/0.4 
Univ. of Colorado Boulder 25/29 2.44/0.62 0.8/0.31 0.36/0.28 
Univ. of Houston 14/29 1.85/0.93 1.07/0.86 0.29/0.28 
Univ. of Southern Calif. 13/28 0.77/0.18 1.15/0.14 0.15/0.25 
Yale  20/27 0.75/0.11 0.5/0.04 0.3/0.19 
Georgia Tech 18/26 --/0.5 0.61/0.42 0.17/0.38 
Univ. of Utah 20/26 1.7/0.46 1.1/0.58 0.15/0.19 
Averages 24.6/33.9 1.47/0.66 0.82/0.37 0.29/0.30 

Faculty Degree Output: Then and Now  

Presenter
Presentation Notes
Faculty degree production then (1980s) and now (2000’s) of the top 20 geoscience institutions. (Departments had to be in the top 20 - in terms of faculty numbers - in both 1981 and 2011 in order to be included.) 
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The Physics, Geoscience Analogue   

Source: AIP REPORT, December 2005; AIP focus on, April 
2012; NCES, Digest of Educational Statistics 2011; Directory of 
Geoscience Departments, 1981 and 2011  
 

Presenter
Presentation Notes
Physics and Geoscience are temporally similar in terms of undergraduate degree output and faculty growth.
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Presenter
Presentation Notes
Major constraint affecting geoscience degree output are the number of students taking a secondary earth science course. (Note: Geology/earth science count includes courses that are only 1 semester, not full-year courses.)  



 

 

When the earth sciences really took off… 

Presenter
Presentation Notes
Such low enrollment in earth science was not always the case. In the late 1960’s and early 1970’s over 26% of secondary students took a full-year course in earth science.  (The Earth Science Curriculum Project is a model that should be reexamined!)



Market Assessment of Introductory 
Enrollment from the Publishers  
 

2005  
Introductory Physical Geoscience: 275,000 
Environmental Geoscience: 50,000  
Parks, Site Specific Lands: 12,000  

2012 
Introductory Physical Geoscience: 225,000 
Environmental Geoscience: 50,000 
Parks, etc. - - -  

Source: Pearson Publishing Higher Education 
Response to Data Request: 10/24/2012 

Presenter
Presentation Notes
Publishers have a vested interest in knowing the “market,” and have the best assessment of introductory geoscience enrollments.  Within the past 7 years a notable decline in intro textbooks has occurred.  Only a small % of decline (<5% is attributed to electronic or non-print text book adoption.)  



Academic rankings not well-aligned with education, 
workforce or national science literacy components. 

Relative size of geoscience departments can limit 
broader impacts and larger role of the professoriate.  

Flow into the earth science academic pipeline is poor.  

Greater detachment from corporate, governmental 
sectors over recent decades.  

Issues and Opportunities  

Complete faculty/degree data set available Nov. 30th at: 
ftp://ftpext.usgs.gov/pub/er/va/reston/rridky/ 
 

Presenter
Presentation Notes
Suggested issues that underlie geoscience degree output, faculty numbers, and workforce requirements.   
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