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Introduction 

President Barack Obama’s “Educate to Innovate” initiative, launched in 2009, is 
aimed at improving the participation and performance of America’s students in 
science, technology, engineering, and mathematics or STEM. In particular, the 
initiative addresses the country’s need to increase STEM literacy for all students 
and expand STEM education and career opportunities for those traditionally 
underrepresented in STEM fields, including females, African-Americans, 
Hispanics and American Indians. 

The Bayer Facts of Science Education XIV:  Female and Minority Chemists and 
Chemical Engineers Speak about Diversity and Underrepresentation in STEM* is the 
14th in this annual public opinion research project commissioned by Bayer 
Corporation as part of its national award-winning Making Science Make Sense® 
program. It is also the fourth most recent Bayer Facts survey to examine the 
dual issues of diversity and underrepresentation by women and these minorities 
in STEM.   

Until recently, women, African-Americans, Hispanics and American Indians have 
held few jobs in U.S. STEM fields. Recent reports from the Commission on 
Professionals in Science and Technology demonstrate that while women now 
hold more of these jobs, they, and these minority groups remain substantially 
underrepresented in a number of STEM fields including chemistry, engineering, 
physical sciences, mathematics and computer sciences.  

Bayer began to illuminate these issues in 2005 when it polled parents of school-
age children, including white, African-American, American Indian and Hispanic 
parents. In 2006, Bayer continued exploring these issues, this time from the 
perspective of CEOs who are running some of the fastest-growing STEM 
companies in the United States. More established STEM company CEOs, those 
leading Fortune 1000 STEM companies, were surveyed on these very same 
issues in 2008. 

                                                 
* The Bayer Facts of Science Education survey series is an annual public opinion research project 
commissioned by Bayer Corporation that helps gauge the state of science education in the 
United States, and measure the public’s support for science education reform and recognition of 
the roles that science and science literacy play in everyday life.  Since 1995, the surveys have 
polled a variety of audiences – from the nation’s Ph.D. scientists and science teachers to parents, 
students and business executives – about a number of timely science education and science 
literacy issues. 
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With this survey, Bayer’s goal is to add a critical voice to the national 
diversity/underrepresentation discussion – that of the female and minority STEM 
professionals themselves. Not only to continue the national conversation about 
these issues, but to uncover the root causes of underrepresentation and the key 
factors – both positive and negative, similar and disparate – that female and 
minority scientists encounter as they move along the U.S. STEM education 
pipeline and into the workplace.    

Bayer extends its sincerest thanks to the American Chemical Society (ACS). To 
understand the experiences of female and underrepresented scientists, we 
turned to the ACS who, for the first time in its 134-year history, allowed an 
outside organization to survey its membership. By polling ACS members who 
are female, African-American, Hispanic and American Indian chemists and 
chemical engineers, we believe we have captured a number of experiences that 
may be common to female and minority scientists and engineers in other 
disciplines, as well. 

In addition to probing their experiences, the survey also asks them to make 
recommendations to specific stakeholder groups about concrete actions they 
can take to attract and retain more women and minorities in STEM fields. 

In 2000, the national report, “Land of Plenty:  Diversity as America’s 
Competitive Edge in Science, Engineering and Technology” (Congressional 
Commission on the Advancement of Women and Minorities in Science, 
Engineering and Technology Development) framed the STEM diversity issue as 
one of U.S. competitiveness.  Since doing so, public awareness of STEM diversity 
as a national imperative has grown steadily. More than ever, many Americans 
recognize the need to tap the talent and creativity of all of our citizens and 
ensure everyone, regardless of gender, race or ethnicity, has a place at the 
STEM table, whether that place is in physics, chemistry, engineering, 
biotechnology or information technology. 

In 2006, the National Academy of Science’s report “Beyond Bias and Barriers: 
Fulfilling the Potential of Women in Academic Science and Engineering” closely 
examined the data, proposed explanations, and possible responses to the 
relative dearth of women in science and engineering higher education in the 
United States. 
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We hope the Bayer Facts of Science Education XIV survey findings will add 
another layer of understanding to the issue of underrepresentation from those 
with firsthand experience so that we, as a country, can knock down the barriers 
and provide to all of our budding scientists and engineers the attitudes, 
behaviors, opportunities and resources that lead to success. 
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Methodology 

The results of this survey are based on an online and telephone poll of 1,226 
female and underrepresented minority chemists and chemical engineers who are 
members of the American Chemical Society. Specifically, the survey includes the 
voices of Caucasian, Asian, African-American, Hispanic and American Indian 
female chemists and chemical engineers, and African-American, Hispanic and 
American Indian male chemists and chemical engineers. 

A key goal of the survey was to understand the experiences and opinions of 
these scientists and engineers not necessarily as a monolithic group, but as 
individual groups whose members may share common experiences. For 
example, in the elementary school science classroom, did African-American 
women have the same experience as Caucasian women or Hispanic men?  In 
some cases, the answer was yes and in others, no.   

Sample 

A minimum sample size of 1,050 was established to allow for sufficient base 
sizes in order to analyze the data by gender and race/ethnicity subgroups. The 
most recent National Science Foundation Scientists and Engineers Statistical 
Data System (SESTAT) occupation data was reviewed to establish minimum base 
sizes for the subgroups to be representative of the female and 
underrepresented minority chemists and chemical engineers working in the U.S. 
labor force and to identify any statistically significant differences among the 
groups. Minimum base sizes were identified as follows: 

  Caucasian women 533 

 Asian women 160 

 African-American men 75 

 African-American women 75 

 Hispanic men 82 

 Hispanic women 75 

 American Indian men 25 

 American Indian women 25 

ACS drew the sample which included 17,527 of the female and 
underrepresented minority chemists and chemical engineers described above 
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with education levels including bachelor’s, master’s and doctorate degrees. The 
sample population consisted of regular, domestic ACS members between the 
ages of 25 and 65 who had worked for at least one year in a chemistry or 
chemical engineering capacity. The sample included those who received all or 
part of their pre-college, undergraduate and graduate education in the United 
States or in other countries. 

An invitation letter, jointly signed by Greg Babe, President and CEO of Bayer 
Corporation and Madeleine Jacobs, Executive Director of ACS, was emailed and 
mailed to 5,050 ACS female and underrepresented minority members in 
November 2009, asking them to participate in the survey. Potential respondents 
were instructed to complete the online survey or sign up on a secure page of 
the survey company’s Web site to complete a phone interview.  Initially, 3,350 
email and 1,700 mailed invitations were sent out. 

In December 2009, an additional email/mailing was sent to the groups whose 
minimum base sizes had not yet been reached. These included American Indian 
men and women, African-American women and Asian women. Sufficient base 
sizes were ultimately achieved for all the groups, except for American Indian 
men and women due to low member population. Thus, while the voices of 
American Indian chemists and chemical engineers are included, the number of 
responses was not sufficient to determine significant differences between them 
and the other groups so no comparisons are made for them. 

Similarly, it should be noted that ACS regular membership differs from the U.S. 
population of employed chemists and chemical engineers in two respects: 
proportion of doctorates (higher for ACS membership) and proportion of 
chemical engineers (lower for ACS membership). While the survey returned 
significant numbers of both chemists and chemical engineers, and of bachelor’s 
and master’s terminal degree holders, the data, reported for the demographic of 
those that responded, should be extrapolated to these groups with care. 

The minimum base sizes were surpassed for the other groups and a total of 
1,226 surveys were completed for a response rate of 25%. The actual base sizes 
were:  

  Caucasian women 582 

 Asian women 192 
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 African-American men 112 

 African-American women 104 

 Hispanic men 101 

 Hispanic women 84 

 American Indian men 8 

 American Indian women 9 

 Other males 11 

 Other females 23 

 

Based on this sample size, the statistical reliability achieved is +/-3 percent 
margin of error at a 95 percent confidence level. 

Prior to the quantitative research described above being undertaken, qualitative 
research was conducted to understand the people and factors that were 
influential in the lives of these chemists and chemical engineers during their early 
childhood, educational and career development experiences.  Again, working 
with the ACS, 10 female and underrepresented minority chemists and chemical 
engineers were identified and in-depth telephone interviews were conducted 
with them in July.  The results of this qualitative research helped to shape the 
survey instrument.   

In addition, comments from the in-depth interviews are included in this report 
where appropriate. 
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Chemists’ and Chemical Engineers’ Demographic Profile 

The following summarizes the profile of all the female and underrepresented 
minority chemists and chemical engineers who participated in the survey: 

Gender and Race/Ethnicity 

• 81 percent of the sample was female; 19 percent was male. 

• In terms of race/ethnicity and gender, the sample consisted of: 
  

Race/Ethnicity Total Males Females 
Caucasians/Whites 47 percent N/A 100 percent  

Blacks/African-Americans 18 percent 52 percent 48 percent 

East/West Asians 16 percent N/A 100 percent 

Hispanics/Latinos 15 percent 55 percent 45 percent 

Other 2 percent 21 percent 79 percent 

Native Americans/American 
Indian/Alaskan Native 1 percent 47 percent 53 percent 

Native Hawaiian/Pacific 
Islander 1 percent N/A 100 percent 

 

Age and Years of Employment 

• Two-thirds (65 percent) of the respondents were between the ages of 
35 and 54, well-established in their careers.  One-fifth (19 percent) were 
younger, between the ages of 25 and 34, while 14 percent were between 
55 and 64 years old.   

• Nearly two-thirds (64 percent) of those polled report being employed in 
a STEM field for 11 years or more. Twenty one (21) percent were 
employed for between 6 and 10 years and 15 percent are relatively new 
to the field with 1-5 working years under their belts.  

Discipline and Education 

• Nearly eight-in-ten (77 percent) considered themselves chemists, 6 
percent chemical engineers and 5 percent both. 

• Two-thirds (64 percent) have a doctorate degree. Of those, Asian 
women (72 percent), African-American men (71 percent) and Hispanic 
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men (71 percent) hold the most doctorates and African-American 
females (48 percent) the fewest. 

• Sixteen (16) percent reported having a master’s degree as their highest 
level of education completed, while 20 percent said their highest level of 
education was a bachelor’s degree. 

• The majority of respondents (71 percent) reported receiving their pre-
college education (K-12) in the United States. Most Caucasian women 
(91 percent) and African-American women (84 percent) went to 
elementary and high school in the United States. 

• Nearly three-in-ten (29 percent) indicated receiving their pre-college 
education outside the United States. The majority of Asian women (67 
percent), Hispanic males (53 percent) and Hispanic females (54 percent) 
and a significant number of African-American men (44 percent) received 
their pre-college education outside of the United States.  

• Nearly eight-in-ten (77 percent) of the respondents said they received 
their undergraduate college education and subsequent bachelor’s degrees 
in the United States, while 22 percent said elsewhere. 

• Those more likely to have received their undergraduate degrees in the 
U.S. included Caucasian women (92 percent), African-American women 
(86 percent) and African-American men (76 percent) compared to 
Hispanic men (59 percent) and Hispanic women (57 percent). 

• Asian women (58 percent) were the most likely group to report going to 
college/undergraduate school outside the United States.   

• More than four-in-ten (42 percent) indicated receiving a master’s degree 
in the United States while 9 percent reported receiving a master’s degree 
elsewhere. Again, Asian women (22 percent) were the most likely group 
to report receiving this advanced degree outside of the United States. 

• More than half of the respondents (58 percent) indicated receiving a 
doctorate in the United States while 6 percent received a doctorate 
elsewhere. Asian women (10 percent) were slightly more likely than 
other groups to report receiving their doctorate outside of the United 
States. 
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Job Description 

• The female and minority chemists and chemical engineers interviewed 
worked in a wide variety of areas, including applied research (21 
percent), teaching (21 percent), basic research (15 percent), 
development (9 percent), quality control/assurance (8 percent), 
corporate management (5 percent) and manufacturing/processing (3 
percent). 
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Analytical Notes 

• For this study, the total sample size of 1,226 yielded results with a 
statistical accuracy of ±3 percent at the 95 percent confidence level. This 
means that there is a 1 in 20 chance that the "true" measurement will fall 
outside of this range. 

• Where small sample sizes are noted with an asterisk, caution should be 
used when interpreting the results of subgroup analysis.  

• Throughout the report, percentages may not add to 100 percent because 
of rounding and/or multiple responses. 

• The term net is used in some tables in this report. Net is the summary of 
a group of related responses and represents the percentage of 
respondents who made one or more comments in that category/group. 

• Base is the number of respondents who were asked a particular question. 
At times, questions are skipped by some respondents based on their 
answers to previous questions. 

• A top-two box score refers to the two highest responses on a rating scale 
(for example, excellent and very good), that have been combined for 
reporting purposes. 

• Several tables throughout the report show only the most frequently 
mentioned responses.  
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“I feel very good about my 
life’s work.  I’m giving back 

to the community, 
contributing to the future 
and making a better life 

for all.” 

- A mid‐career American 
Indian male chemistry 

professor 

 
• Bias and lack of opportunity take center stage as the leading workplace barriers for the 

chemists/chemical engineers surveyed, and in most cases, African-Americans felt both more 
strongly than the others.  Here again, notable differences, high and low, among groups are 
indicated by information in italics.  Groups whose responses were similar to “All” are noted 
with an empty cell. 

 
Leading Workplace Barriers/Challenges 

 

 All African-American 
Men 

African-American 
Women 

Managerial Bias 
 

40 percent 48 percent -- 

Company/Organizational/Institutional 
Bias 
 

38 percent -- 56 percent 

Lack of professional development 
opportunities 
 

36 percent -- 46 percent 

No/little access to networking 
opportunities 
 

35 percent 46 percent 50 percent 

Lack of promotion/advancement 
Opportunities 
 

35 percent 40 percent 40 percent 

Sense of isolation 
 

34 percent 49 percent 55 percent 

 
 
• Lack of role models and mentors, and lack of confidence became less significant barriers in the 

workplace than they were in school for those polled. 
*However, a significant number of African-American women (46 percent) say lack of 
committed mentors and lack of role models (40 percent) were barriers for them at work. 

*A lack of self-confidence was selected as a 
significant barrier/challenge more often by 
females (27 percent) than by males (17 
percent). 

• On the positive side, an overwhelming number of 
those polled (83 percent) say that given everything, 
if they had to do it over again they would still 
choose a career in STEM. 
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• A variety of significant influences/opportunities were cited by the chemists/chemical engineers as 

having helped them succeed.   
 

Leading Workplace Opportunities/Influences 
Creating professional relationships 
 

61 percent 

Achieving work/life balance 
 

55 percent 

Building networks within their organizations 
 

40 percent 

Having supportive management behind them 
 

37 percent 

Joining professional societies or networking 
groups 
 

37 percent 

Working in an organization that is truly 
inclusive 
   

33 percent 

Having access to interested and committed 
mentors 
 

33 percent 

Having access to advancement opportunities 
 

30 percent 

 
*African-American women were more likely to name “joining professional societies or 
networking groups” as a significant influence/opportunity (46 percent). 
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X.  Recommendations to Stakeholders for Improving STEM Education 

 
• The chemists and chemical engineers polled offered their own recommendations for key 

stakeholders on how they can help ensure female and underrepresented minority success in 
STEM fields. The most often cited are listed below:  

Stakeholder Group Key Recommendations 

Pre-College (K-12) 
Teachers/Educators 

 Encourage and support interest and passion in science 
 Be proficient in science and science education 
 Offer more hands-on science experiences 
 Teach without bias 
 Provide stronger K-12 science curriculum and classes 
 Make science exciting, interesting and fun 

 

Colleges/Universities 

 Offer scholarships, fellowships and grants 
 Provide mentors, mentoring and role models 
 Hire and promote more women and minority science  

faculty 
 Encourage, engage and be involved with students 
 Provide internships 
 Recruit and admit, actively, women and minorities 
 Create, encourage and support student groups for 

women and minorities 
 

Parents 

 Encourage your children in STEM activities and 
interests 

 Encourage your children to explore science outside of 
school 

 Encourage your children to consider and pursue STEM 
careers 

 Be involved in your children’s science education 
 Challenge your children with high expectations 

 

Government 

 Offer scholarships, fellowships and financial aid 
 Increase financial support for STEM education at all 

levels 
 Support and fund STEM education programs for 

women and minorities 
Encourage and support STEM organizations and 

programs that support women and minorities 
 Recruit, hire and promote women and minorities for 

STEM jobs 
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* * * * 

Stakeholder Group Key Recommendations 

Females and Minorities Themselves 
 

 Set high standards, work hard and never give up 
 Develop self-confidence 
 Serve as mentors and role models 
 Build/take advantage of peer networks and support 

groups  
 Don’t let anyone tell you you can’t 
 Take the initiative and assert yourself 
 Be open to/seek opportunities 

 

STEM Corporations 

 Recruit, hire and promote women and minorities for 
STEM jobs 

 Provide mentors, mentoring and role models 
 Offer high school and college internship opportunities 
 Encourage and support STEM organizations and 

programs that support women and minorities 
 Get involved with elementary, middle and high school 

STEM education 
 Create and support family-friendly policies and working 

environments 
 Communicate broadly about STEM importance and 

opportunities 
 

STEM Professional 
Societies/Organizations 

 Provide mentors, mentoring and role models 
 Build and support peer networks for women and 

minorities 
 Recruit, actively, women and minorities for professional 

society membership 
 Get involved with elementary, middle and high school 

STEM education 
 Communicate broadly about STEM importance and 

opportunities 
 Support women and minority STEM programs in your 

organization 
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