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Engaging Girls in STEM Careers
Mimi Lufkin, CEO
National Alliance for Partnerships 
in Equity



Why Do We Need to Encourage Students 
to Study Science & Engineering?

• In the last 50 years, more than half of America’s sustained economic growth was 
fueled by engineers, scientists and advanced-degree technologists, a mere 5% of 
America’s 132 million-person workforce. (1)

• Aging STEM workforce- DOD, NASA and NIH STEM workers eligible to retire will 
more than double by 2012(1)

• By the year 2050, 85% of the entrants into the workforce will be people of color and 
women. (2)  In 2003, women were 26.1% of all STEM occupations. In 2004, African 
Americans and Hispanics were 6.2% and 5.3% of all STEM occupations 
respectively. (3)

• The National Bureau of Labor Statistics projects that our greatest needs 
will be in computer-related fields that propel innovation across the 
economy. (1) Female bachelors degree recipients dropped from 
37% in 1985 to 27% in 2003. (2)

Presenter
Presentation Notes
In order for the US to remain competitive and to deal with the challenges that face us globally, we must educate students from all demographic backgrounds and encourage more to consider engineering.  The numbers are NOT in our favor. Sources:1. RAND Corporation, Is the Federal Government Facing a Shortage of Scientific and Technical Personnel? 2004 available at http://www.rand.org/pubs/research_briefs/RB1505/index1.html 2. National Science Foundation, Division of Science Resources Statistics, Women, Minorities, and Persons with Disabilities in Science and Engineering: 2007, NSF 07-315 (Arlington, VA; February 2007). Available from http://www.nsf.gov/statistics/wmpd/. 3. Sisyphus Revisited: Participation by Minorities in STEM Occupations, 1994-2004 - This is the third in a series of reports from the STEM Workforce Data Project. www.cpst.org



Why Do We Care if Women and Minorities 
Become Engineers and Scientists?

• As a consequence of a lack of diversity we pay an opportunity 
cost, a cost in designs not thought of, in solutions  not produced.

Source: Dr. Bill Wulf, Past President, National Academy of Engineering

• If we do not engage women and minorities in the engineering 
enterprise, we are ignoring more than 50% of America’s 
intellectual talent.

Source: Bostonworks.com

Presenter
Presentation Notes
Yes, Engineering Is A Woman's Job �Jill S. Tietjen  |   ED Online ID #10117  |   April 14, 2005  Electronic Design MagazineThis article written by Jill Tietjen, a woman engineer provides some insight as to what William Wulf had in mind when he made this statement.  Women see things differently than men. Women would not have designed the early versions of VCRs that no one could program. Women would not design a PDA specifically or primarily to fit in a man's breast pocket. Plus, women would not design car airbags that are likely to seriously injure or kill people when it deploys. But 30 women were involved in the design of the Ford Windstar. This very popular van won the five-star governmental award (the highest) for frontal crash tests. In addition, it included such features as square cup holders designed for juice boxes and a reverse sensing system that beeped to warn backing-up drivers of objects in the way. It also had sliding doors on both sides that could be opened by clicks on the key pad.3 -  Environmental concerns were also addressed: The 1999 Windstar was the first and only gasoline-powered minivan to meet nationwide low emission vehicle requirements and for "green" states, ultra-low emissions requirements. Women think differently.When Bernadine Healy – first woman to assume the position of Director of National Institute of Health, Aware of the tendency to see male physiology as the norm in clinical trials and treatment regimens, Healy went on to launch the Women's Health Initiative, the first large-scale study of women's health (involving more than 150,000 participants) ever undertaken. The results have shown that standards developed from the study of men do not always apply to women changes in clinical trials changed dramatically to include women in the studies. – particularly heart disease which kills more women than men and the #1 killer of women. Women think differently. – not better – differently. http://nihrecord.od.nih.gov/newsletters/2005/04_22_2005/story04.htm---Women represent nearly 52% of our population and arguably 52% of the brainpower in this nation.  We can’t afford to ignore this population.There will not be enough white males to fill the positions in the science and engineering workforce in the future.



The Perkins Connection
• Nontraditional
▫ Occupations or fields of work, including 

careers in computer science, technology, and 
other current and emerging high skill 
occupations, for which individuals from one 
gender comprise less than 25 percent of the 
individuals employed in each such occupation 
or field of work.



Nontraditional STEM Careers
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Nontraditional Crosswalk

• Nontraditional programs identified by 6 digit 
CIP code

• Available at 
▫ National Alliance for Partnerships in Equity

www.napequity.org
▫ Peer Collaborative Resource Network

cte.ed.gov

https://www.napequity.org/
https://cte.ed.gov/


Perkins Accountability Measures

Core indicator

• Participation in CTE programs preparing 
students for nontraditional fields

• Completion of CTE programs preparing students 
for nontraditional fields



What Can You Do?
Strategies for Engaging Girls in 
STEM CTE Programs of Study



Girls’ achievements and 
interests in math and science are 

shaped by the environment 
around them.

Presenter
Presentation Notes
 I will first describe the findings presented in the report that show how girls’ achievements and interest in math and science are shaped by social and environmental factors.  



Negative stereotypes about girls’ and women’s abilities in math 
and science adversely affect their performance in these fields.

• Expose girls to 
successful female role 
models in math and 
science. 

• Teach students about 
stereotype threat.

Source: Spencer, S. J., Steele, C. M., & Quinn, D. M., 1999, "Stereotype threat and women's math performance," Journal of Experimental Social Psychology, 35(1), p. 13.

Performance on a Challenging Math Test, 
by Stereotype Threat Condition and Gender

Source: AAUW, 2010 Why So Few? Women in STEM

Presenter
Presentation Notes
The first finding is research by Dr. Joshua Aronson, a psychologist at New York University that shows that negative stereotypes about girls’ and women’s abilities in math and science persist and can adversely affect their performance in these fields through a phenomenon known as stereotype threat.  Stereotype threat arises in situations where a person fears that their performance will be evaluated based on a negative stereotype.  For example, a female student taking a difficult math test might experience an extra cognitive and emotional burden of worry that if she performs poorly her performance will reinforce and confirm the stereotype that women are not good at math.  This added burden of worry can  adversely affect her performance. [Explain chart.][Explanation of chart: In one experiment, researchers gave a math test to female and male college students with similar math abilities .  Half the group was told that men generally perform better than women on the test (the “stereotype threat” condition) and the other half was told that there were no gender differences (the “no stereotype threat” condition). The results are shown in this figure.  Women performed significantly worse than men in the “threat” situation, but women and men performed equally well in the non- threat condition. ] If gender differences in performance were due to innate gender differences in math, then women would perform worse than men even in the no stereotype threat condition. This result has been shown hundreds of times in other experiments, not just with gender but with race and ethnicity as well. Fortunately, because stereotype threat is linked to the learning environment there are some simple ways to lessen its negative impact by changing the environment. These include:RecommendationsExposing girls to successful role models in math and science to combat the negative stereotype, and Explicitly talking to students about stereotype threat has resulted in improved performance. 



In math and science, a growth mindset benefits girls.  

Fixed Mindset Growth Mindset
Intelligence is static. Intelligence can be 

developed.
Leads to a desire to look 
smart and therefore a 
tendency to

Leads to a desire to learn 
and therefore a tendency 
to

• avoid challenges • embrace challenges

• give up easily due to 
obstacles

• persist despite 
obstacles 

• see effort as fruitless • see effort as path to 
mastery

• ignore useful 
feedback

• learn from criticism

• be threatened by 
others’ success 

• be inspired by others’ 
success 

• Teach students that 
intellectual skills can be 
acquired.

• Praise students for effort.

• Highlight the struggle.

• Gifted and talented 
programs should send the 
message that they value 
growth and learning.

Source: AAUW, 2010 Why So Few? Women in STEM

Presenter
Presentation Notes
The next finding addresses beliefs about intelligence.Believing in the potential for intellectual growth, in and of itself, improves outcomes.  The research of Carol Dweck, a psychologist at Stanford University, provides evidence that a “growth mindset” as opposed to a “fixed mindset” is likely to lead to greater persistence in the face of adversity and ultimately success in any realm.The table shown here lays out the differences between a fixed mindset and a growth mindset.Individuals with a fixed mindset believe that intelligence is static and inborn.  In contrast, individuals with a growth mindset believe that intelligence can be developed through effort.  Individuals with a fixed mindset are susceptible to a loss of confidence when they encounter challenges because they believe that if they are truly “smart,” things will come easily to them. If they have to work hard at something, they tend to question their abilities and lose confidence, and they are likely to give up because they believe they are “not good” at the task and, because their intelligence is fixed, will never be good at it.Individuals with a growth mindset, on the other hand, show a far greater belief in the power of effort, and in the face of difficulty, their confidence actually grows because they believe they are learning and getting smarter as a result of challenging themselves.These research findings are especially important for women in science and engineering, because encountering obstacles and challenging problems is in the nature of scientific work. When girls and women believe they have a fixed amount of intelligence, they are more likely to lose confidence and disengage from science and engineering when they inevitably encounter difficulties in their course work. This is true for all students, but it is particularly relevant for girls in STEM subjects, where negative stereotypes persist about girls’ abilities. There are a number of steps we can take to foster a growth mindset in children:Recommendations Parents and teachers should teach children that intellectual skills can be acquired. When girls are taught that their intelligence can expand with experience and learning, girls do better on math tests and are more likely to want to continue to study math in the future.Praise children for effort Rather than saying “Oh, you’re so smart!”, when children do something well, say “Wow, you worked really hard at that and you did it!”It is especially important to praise the most able students for their effort.  These students have often coasted along, gotten good grades, and been praised for their intelligence and may be the very students who opt out when the work becomes more difficult. Highlight the struggle.Parents and teachers can communicate to students that we value and admire effort and hard work. This will teach children the values that are at the heart of scientific and mathematical contributions: love of challenge, love of hard work, and the ability to embrace and learn from our inevitable mistakes.Talented and gifted programs should send the message that they value growth and learning, not just being “gifted” with intelligence.



Women are “harder on themselves” in terms of 
assessing their abilities in math and science fields. 

Does this rectangle have more black or more white?

Source: AAUW, 2010 Why So Few? Women in STEM

Presenter
Presentation Notes
The final research finding profiled in the report on how social and environmental factors affect girls’ achievement and interest in science and math is by sociologist Shelley Correll at Stanford University.  Dr. Correll’s research finds that women are “harder on themselves” compared to their male peers when assessing their abilities in math and science.  Dr. Correll first became interested in gender differences in self-assessment when she taught chemistry to high school students.  She realized that no matter how well the girls in her classes did, she had trouble convincing them that they had any scientific ability.  At the same time, she found that no matter how poorly the boys in her classes did, they continued to believe that they were very good at chemistry.Once she went to graduate school, she delved into this issue, analyzing a dataset of over 16,000  high school students, and found that, in fact, girls do assess their mathematical abilities lower than boys with similar past mathematical achievements. In a lab experiment on gender differences in self-assessment, Dr. Correll found that women assess themselves as less competent in “male” fields, even when the “male” field is fictitious.  Here we have an example from this experiment.See if you can answer this question: Does this rectangle have more black or more white?[Pause]We won’t spend too much time here because it’s not actually important how much black or white there is, but what the results of the study showed.The answer is that there are equal amounts of black and white in the rectangle.In Dr. Correll’s experiment, she identified this fictitious ability to detect correct proportions of black  and white as “contrast-sensitivity ability”.  When participants were told that men were more likely to have high levels of “contrast-sensitivity ability”, women assessed their contrast-sensitivity ability lower than men did.  When this ability was described as equally strong in men and women, gender differences in self-assessment were not found.



• Set clear performance standards
• Help girls recognize their career-relevant skills

Source: AAUW, 2010 Why So Few? Women in STEM

Presenter
Presentation Notes
This gender difference in self-assessment is shown here in the chart on the left. [Explain chart well.][Explanation of chart: The chart shows women’s self-assessments in green and men’s self-assessments in purple.  When subjects were told that men are better at this task, men assessed their “contrast-sensitivity” abilities much higher than women.  When subjects were told that there is no gender difference in performing this task, however, there was essentially no difference between how men and women assessed their abilities.]At the same time, girls held themselves to a higher standard than boys when told that men are better at “contrast-sensitivity” but men and women’s standards were nearly identical when told that there is no gender difference.  This difference in standard is shown here in the chart on the right.[Explain chart.][Explanation of chart: The chart shows students’ standards for their own performance.  Women’s standards are in green and men’s standards in purple.  When subjects were told that men are better at this task and then asked “how high would you have to score to believe that you have high ability in this area”, women said they would have to score around 89%.  Men, in contrast, said they would have to score around 79%.  This is a full 10 percentage point difference!  When subjects were told that there is no gender difference in performing this task, however, there was essentially no difference between the standard that men and women held themselves to.]If you think about this finding as it relates to math and science, fields in which men are considered to excel, it suggests that girls believe that they have to be better in math and science than boys believe they have to be in order to think of themselves as good in these fields.There are many elements to choosing a career, but researchers agree that one element is believing that you can be successful at it.Girls’ lower self-assessment of their math ability, even in the face of good grades and test scores, along with their higher standard for performance in “masculine” fields, helps explain why fewer girls than boys aspire to science and engineering careers. So what can be done to reduce gender differences in self-assessment?RecommendationsFirst, as many of you know, extremely low average test scores are common in many college science and engineering courses. Low scores increase uncertainty in all students, but they have a more negative effect on students who already feel like they don’t belong, as many women in science and engineering majors do. The same letter or number grade on an assignment or exam might signal somethingdifferent to girls than it does to boys. Female students may need to be reminded that a B in a difficult course is a grade to be proud of.The more that teachers and professors can reduce uncertainty about students’ performance, the better.And second, girls are less likely than boys to interpret their academic successes in math andscience as an indication that they have the skills necessary to become a successful engineer or computer scientist. Encourage girls to see their success in high school math and science for what it is: not just a requirement for going to college but also an indication that they have the skills to succeed in a whole range of science and engineering professions.



Actively Recruit Girls

• Make it personal – invite girls
• Create opportunities for informal 

experiences to create interest
• Extracurricular activities –
▫ clubs, camps, competitions



Classroom Climate

• Schedule students in cohorts
• Zero tolerance for teasing, bullying or 

harassment
• Make projects relevant to girls interests
• Questioning level and wait time
• Student/teacher interaction and feedback
• Cooperative learning design



Bias, often unconscious, 
limits women’s progress in 

scientific and engineering fields.

Presenter
Presentation Notes
The third theme that comes out of our review of the literature is that bias, often unconscious, continues to limit women’s progress in scientific and engineering fields.



Implicit Bias
Most people associate science and math fields 
with “male” and humanities and arts fields with 
“female.”

Take a test to learn about your unconscious 
bias at https://implicit.harvard.edu.

Take steps to address your biases.

Presenter
Presentation Notes
Research by Mahzarin Banaji, a former AAUW fellow, and her colleagues at Harvard University shows that even individuals who consciously reject negative stereotypes about women in science often still believe that science is better suited to men at an unconscious level. These unconscious beliefs or implicit biases may be more powerful than explicitly held beliefs and values simply because we are not aware of them.Banaji is a co-developer of the implicit association test (IAT) which anyone can take to learn more about their biases. The test is freely available online and is anonymous.Since the gender-science implicit association test was established in 1998, more than a half million people from around the world have taken it, and more than 70 percent of test takers more readily associated “male” with science and “female” with arts than the reverse. These tests are not an indication of what a person consciously believes, but rather an indication of what goes on unconsciously.Implicit bias may influence girls’ likelihood of identifying with and participating in math and science and contributes to bias in science and engineering fields in education and the workplace – even among people who support gender equity. So what can be done to combat these biases?RecommendationsFirst, you can learn more about your implicit bias by taking the tests at the website shown here.  And second, if you find that you do have biases (and most people do), you can take steps to address them. Simple steps such as learning more about female scientists and engineers, and having positive images of women in science in your office, classrooms and homes can help “reset” your biases.  

https://implicit.harvard.edu/


• Women in “male” jobs are viewed as less competent than 
their male peers.  

• When women are clearly competent, they are often 
considered less “likable.” 

Bias against Women in 
Nontraditional Fields

Source: AAUW, 2010 Why So Few? Women in STEM

Presenter
Presentation Notes
And finally, the report presents research showing that not only do most people associate math and science with “male,” they often hold negative opinions of women in “masculine” jobs or positions, like scientists or engineers. This research by Madeline Heilman at New York University shows that people judge women to be less competent than men in “masculine” jobs unless women are clearly successful in their work. When a woman is clearly competent in a masculine job, she is considered to be less likable. Because both likability and competence are needed for success in the workplace, women in science and engineering fields can find themselves in a double bind. So what can be done?Recommendations First, raising awareness about bias against women in science and engineering is one step we can take to counteract it.  Once men and women in science and engineering fields are aware that bias exists in these areas, they can work to interrupt the unconscious thought processes that lead to bias.  For women in particular, knowing that gender bias exists in science and engineering fields can help them understand that if they encounter social disapproval, it is likely not personal. Additionally, research shows that clear criteria for success and transparent evaluation processes are helpful for anyone subject to bias, including women in science and engineering fields.



Watch this video at your leisure:

Why We Have Too Few Women Leaders
Sheryl Sandberg, COO of Yahoo 

As the COO at the helm of Facebook, 
Sheryl Sandberg juggles the tasks of 
monetizing the world’s largest social 
networking site while keeping its users 
happy and engaged.



• Women in “male” jobs are viewed as less competent than 
their male peers.  

• When women are clearly competent, they are often 
considered less “likable.” 

Raise awareness about bias against women 
in STEM fields.

Create clear criteria for success.

Bias against Women in 
Nontraditional Fields

Source: AAUW, 2010 Why So Few? Women in STEM

Presenter
Presentation Notes
And finally, the report presents research showing that not only do most people associate math and science with “male,” they often hold negative opinions of women in “masculine” jobs or positions, like scientists or engineers. This research by Madeline Heilman at New York University shows that people judge women to be less competent than men in “masculine” jobs unless women are clearly successful in their work. When a woman is clearly competent in a masculine job, she is considered to be less likable. Because both likability and competence are needed for success in the workplace, women in science and engineering fields can find themselves in a double bind. So what can be done?Recommendations First, raising awareness about bias against women in science and engineering is one step we can take to counteract it.  Once men and women in science and engineering fields are aware that bias exists in these areas, they can work to interrupt the unconscious thought processes that lead to bias.  For women in particular, knowing that gender bias exists in science and engineering fields can help them understand that if they encounter social disapproval, it is likely not personal. Additionally, research shows that clear criteria for success and transparent evaluation processes are helpful for anyone subject to bias, including women in science and engineering fields.



Why So Few? Women in Science, Technology, 
Engineering, and Mathematics 

To download the report:
www.aauw.org

To contact the researchers:
aauw-research@aauw.org

Presenter
Presentation Notes
So Why So Few? The answer is all around us.  Social and environmental factors influence us at home,  at school and in the workplace.  This report provides concrete recommendations based on recent research findings for what each of us can do to change our world to more fully open opportunities for girls and women in science and engineering fields. Like all AAUW research reports, this report will be influential only if we all help spread the word.  Please share these findings with:ParentsTeachersSchool principalsPTAsAfterschool groupsCollege Administrators and facultyEmployersAnd othersI encourage you to visit www.aauw.org to download the report for free by clicking on the “Research” tab or order a printed copy by clicking on “Shop AAUW”.  Thank you very much.

https://www.aauw.org/
mailto:aauw-research@aauw.org


For More Strategies

• Authors: Lynn Reha, ICSPS; Mimi Lufkin, NAPE; 
Laurie Harrison, Foothill Associates

• Available at www.stemequitypipeline.org

https://www.stemequitypipeline.org/
https://02b47b1.netsolhost.com/foundation/page.php?55


Questions? 

Ask the panelists questions using the Chat 
box at the lower left. 





Why We Started

Attract and retain 
females to 
nontraditional 
careers
Paths involving math 
and science skills still 
remains a challenge

28



Career Mentoring
Girls are less likely to plan their 
courses in preparation for a career.
Without guidance, girls view fewer 
occupations as open to them. 
Girls limit expectations to traditional 
fields not considering today’s higher 
paying, technical jobs.

29



Career Mentoring
Females can earn as 
much as 50-100% 
more in nontraditional 
jobs for women than 
traditional jobs. 
A career goal motivates
a girl to achieve 
in school.

30



Career Mentors Help Girls

Recognize the reasons for doing 
well in school
Become realistic about the 
demands of the workplace
Know they can succeed and to see 
how to succeed by serving as their 
role models

31



Girl Tech
“Despite gains in 
such fields as 
biology and 
medicine, women 
and girls continue to 
shy away from many 
science, engineering 
and technology 
careers.”

32

Equality in Science Still Lagging for Women.  
Education Daily.  07/18/2001



Interesting Statistics
Non Traditional 
Occupations for Women

Architecture and Engineering 
Occupations-13.8%
Engineering Managers 8.1%
Computer Programmers
20.4%
US Dept. of Labor,
Women in the Labor Force: Databook 
Dec. 2010, www.bls.gov
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GirlTech
Research shows that role 
models and mentors are an 
essential element of helping 
female students be 
successful in nontraditional 
career paths.  
In order to help females be 
successful In nontraditional 
career paths a mentoring 
system was put into place to 
serve students in our STEM 
related programs

34



Program Mission

To equip female 
students with 
skills to pursue 
careers in 
STEM.

35



Program 
Description

Students participate in 
activities designed to 
provide awareness of 
STEM
Students further explore 
STEM careers

36



Steps to 
Developing Program

Identify a site coordinator 
Recruit up to 25 female students

Nominated by counselor, teacher or site 
coordinator
Student completes an application and 
interest profile
Student completes an interview
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Steps to 
Developing Program

Recruit Mentors
Used advisory 
groups, instructors, 
personal, and other 
recommendations

38



Mentor/Student Match Up

Primarily match students with 
mentors in identified career path
Sometimes could not find female 
mentors in the career path!
The second variable in matching is 
interests shared

40



Program Activities

Communication between student and 
mentor weekly
Face to face activities

Meet and Greet
Professional Development Workshops
Job Shadowing
Industry Tours
Year End Celebration

41



Outcomes
Increased female 
participation and 
completion of secondary 
and postsecondary 
STEM related programs

42



Outcomes
Increased knowledge of STEM 
career opportunities
Nontraditional recruitment/retention 
model to be replicated throughout 
state

43



Outcomes
Girl Tech/Pre-engineering 
Graduates by year.

Total # of Seniors   #declaring STEM major
2005/2006-4 4
2006/2007-8 8
2007-2008-10 9
2008-2009-3 3
2009-2010-5 4

44



Outcomes
Girl Tech as a Recruitment Tool

Female Enrollment Pre-Engineering
2007/2008-16.8% 
2008/2009-18.8%
2009/2010-24%
2010-2011-16%

45



Outcomes
Relationships that 
“clicked” really 
clicked
Job shadowing 
highly rated
Career awareness 
strengthened
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Outcomes
Girls have reported they have 
learned more about themselves.
Girls feel they have gained 
confidence.
More determined to reach career 
goals.
Better prepared for my future.

47



Achievements

Education Innovator 
of the Year
Program and Practices
That Work National 
Award Winner 2009

48



Career and Academic 
Connections

http://www.okcareertech.org/cac/ 
Pages/Equity/girltech.htm

49



Questions? 

Ask the panelists questions using the Chat 
box at the lower left. 



Contact Information

Jessica Bullock
Recruitment Manager, Francis Tuttle Technology Center

jbullock@francistuttle.edu

Mimi Lufkin

Chief Executive Officer, National Alliance for Partnerships 
in Equity

mimilufkin@napequity.org

mailto:jbullock@francistuttle.edu
mailto:mimilufkin@napequity.org


An archive of this Webinar, and future Webinars, will be 
available at www.acteonline.org/webinars.aspx. 

Many ACTE Webinars are offered to members only. Learn 
more at www.acteonline.org/join.aspx.

Please take a moment to complete the evaluation. You will 
receive a certificate of attendance upon submitting!

• http://eo2.commpartners.com/users/acte/evaluation/
index.php?id=5793

• Certification code: acte
• You may need the password in your registration e-mail

Thank You!

https://www.acteonline.org/webinars.aspx
https://www.acteonline.org/join.aspx
https://eo2.commpartners.com/users/acte/evaluation/index.php?id=5793
https://eo2.commpartners.com/users/acte/evaluation/index.php?id=5793
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