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Presenter
Presentation Notes
Women and people of color are severely underrepresented in many STEM departments, especially in physical sciences and engineering. In addition, people with intersecting marginalized identities, including sexual and gender minorities and people with disabilities, often experience unsupportive environments. Professional societies and universities have issued reports full of recommendations for improvements, but change is slow and difficult.Using data on student and faculty demographics, departmental practices where they are known, interviews where they are available, and research from the AIP TEAM-UP study and other sources, I will present evidence as to how successful departments in physics, engineering, and computer science create environments where all people can thrive.Photo from the 2019 Physics & Astronomy Department Fall Picnic at Strouds Run State Park.



Are universities creating ideal spaces to 
inspire, support, and educate all students?



Presenter
Presentation Notes
Data from NCES/IPEDS.For OhioU (and, later, other individual universities), numbers have been averaged over three-year intervals before forming fractions, in order to reduce the annual fluctuations due to moderate or small numbers of students.



Presenter
Presentation Notes
Mechanical Engineering is the largest department among engineering, math, and physical sciences at Ohio University. The national trend in Computer Science is well known.



Discuss with a neighbor what you find 
interesting about these graphs.

What is your interpretation of the trends?

Presenter
Presentation Notes
Peer instruction can be used in colloquiua as well as in classrooms. Active learning has been shown to be more effective than passive listening.



Presenter
Presentation Notes
I put this slide up for reference as the audience spoke among themselves for 3-4 minutes.



Two different local contexts: OhioU and MIT

Ohio University
(main campus)

MIT

Women undergraduates 60% 46%

White undergraduates 82% 31%

In-state undergraduates 86% 7%

Undergraduates receiving federal student loans 65% 10%

Undergraduates receiving Pell grants 28% 20%

First generation undergraduates 33% 18%

Largest on-campus majors Journalism, Radio and 
Television, Finance, 
Zoology 

Computer Science, 
Mechanical Engineering, 
Math, Physics

Source: College Navigator (except first generation undergraduates). Data for fall, 2018

Presenter
Presentation Notes
I’m going to highlight data from these two institutions, so it’s important to know how they differ. The reason for the big difference in federal student loans is that MIT is a much wealthier institution and so provides much more direct financial aid to its students, obviating the need for federal student loans. Ohio University serves a regional population that, compared with MIT, has less wealth and less parental education. Also, MIT is much more limited in its majors; it has a strong focus on STEM, especially engineering, math, and physical sciences.



National context: equity, diversity, and inclusion in STEM

Presenter
Presentation Notes
Universities operate in a societal context. At this time, issues of equity, diversity, and inclusion are prominent in society worldwide. This has led to a great many reports and initiatives across professional societies.



Theme for this talk:

Find the stories in the data;
Recognize the data in the stories.

Presenter
Presentation Notes
This slide states the central theme of the presentation.



Who am I?

Born in Oakland, California.
Second half of childhood: only white 
family in Latino neighborhood.

Proud son of a 
Finnish mother.

Presenter
Presentation Notes
I have benefitted from my status as a cisgender, straight white male. I have many unearned privileges and recognize that others’ experiences are important and different from mine. I seek to gain awareness and understanding about oppression, and to use my privilege and access to challenge it in the academy. I believe it’s crucial that senior white men participate in efforts to increase diversity, equity, and inclusion in physics. Why? Because we have a moral responsibility to help others using whatever power we have been granted by our colleagues.I was born in Oakland, CA. My family moved to a small farm town in Southern California when I was 8. We were the only white family in a Chicano neighborhood, all of us in poverty. I was powered by Sisu inherited from my immigrant mother with an 8th grade education. I was not only the first in my family to graduate from college, I was one of a tiny percentage of students from my high school who did so.“Sisu [Finnish for “guts”] begins where perseverance and grit end.” (Emilia Lahti)Why did I become an EDI activist?1. As a young faculty member I learned the importance of mentoring, as my students’ scientific contributions quickly exceeded my own. Their impact was my impact.2. I had the amazing opportunity to foster career development of junior faculty in astrophysics.3. The harshly competitive, individualistic culture I experienced in my field was incompatible with my personal values and I needed to do something about it.



image credit: Angus Maguire/IISC
Labels added by E. Bertschinger

Diversity, Equity, and Inclusion are not synonyms

DIVERSITY EQUITY INCLUSION

Presenter
Presentation Notes
The original version of this cartoon uses labels Equality (everyone gets the same), Equity (everyone gets what they need), and Liberation (constraints that hold back people are eliminated).Diversity is easier to measure than equity and inclusion. That’s why it’s so important to go beyond numerical data to understand the experiences of individuals. In less than an hour, one can only briefly touch on a few major issues of EDI in universities.



Outline

A success story: MIT Mechanical Engineering

Ups and downs: MIT and OhioU Physics

The role of professional societies, departments, and individuals

Presenter
Presentation Notes
Threaded throughout this outline are data and stories.



Presenter
Presentation Notes
This looks like a fun organization!



Presenter
Presentation Notes
And an inclusive one! Good communications is an important mechanism for attracting and encouraging participation from a diverse population.



MIT Mechanical Engineering

MIT MechE has reached undergraduate gender parity 
in a field where only 14% of bachelors degrees go to 
women. URM students are almost twice the national 
average percentage.

Presenter
Presentation Notes
This is an almost singular success – the MechE undergraduate degrees match (or are even more diverse than) the MIT population and they are fairly representative of the US as a whole. What better way to achieve MIT’s mission to advance knowledge and educate students in science, technology, and other areas of scholarship to best serve the nation and the world in the 21st century?



Presenter
Presentation Notes
As a field, mechanical engineering has a smaller percentage of women undergraduates than physics does. It is remarkable how this one department consistently outperforms the national averages, and its percentage of women undergraduates has more than doubled since the early 1990s.The source of data for all graphs like this in the talk is the IPEDS Degree Completion database maintained by the National Center for Education Statistics, which began providing gender data in 1984 and race/ethnicity data in 1995. (Gender data by field are available going back to 1966 via the CASPAR database of NCES.)



Presenter
Presentation Notes
The same department has a typical diversity of its graduate student population, except that in the last 3 years the percentages of women and URM have been growing, and are now almost twice the national average in the field. I put the international students on the graph because worldwide cultural diversity is also a source of strength.



What worked to diversify MechE
• Aggressive recruiting of women faculty: broad searches, proactive calls, cluster 

hires, male department head and dean committed to increasing the number of 
women faculty (from 1 of more than 50) – 4 women hired in 2002, 2 more in 
2003

• Influential faculty (of all genders) promote gender equity in the department
• A female senior lecturer teaches popular design and manufacturing classes and 

gives strong encouragement to women and URM.
• Students support and recruit each other. This is especially important for groups 

that haven’t yet reached critical mass (e.g., URM).

Note: Women and URM students still face a more challenging environment than 
white males, but they have support and encouragement to persist.

At the PhD level, MechE is now almost double the national average for women 
and URM.

Presenter
Presentation Notes
The first two bullet points are emphasized in the Xu et al paper. I added the last two based on my knowledge of the people and practices in the department and beyond.The note about departmental climate is important. Diversity plus inclusion does not equal nirvana.  But it can lead to equity: a leveling of the playing field whereby all people have access to resources and support they need to thrive.Meritocracy does not arise from hope. It can only happen through the development of an inclusive, equitable environment that supports diversity.



Undergraduate admissions helped, but department-
level efforts are the most important factor.

Why now?

Presenter
Presentation Notes
I put this slide up to focus on the question of why there was a rapid rise 2009-12 – why not earlier or later or more gradual?



A key enabler: faculty diversity
Large increase in women faculty starting 2002: both recruitment and retention 
succeeded.

MechE Department Head Rohan Abeyaratne and Engineering Dean Tom Magnanti
made faculty diversity a priority.

Full impact of faculty diversity took 8 to 10 years to show up.

Self-assessments from this time:
http://web.mit.edu/fnl/vol/144/lienhard.htm

http://facultygovernance.mit.edu/sites/default/files/reports/2002-
03_Status_of_Women_Faculty-All_Reports.pdf

Presenter
Presentation Notes
In 2002 and 2003, MechE hired a total of 6 women faculty. Although it had hired several women previously, only 1 had been retained through tenure. After this surge in numbers, and the support of senior faculty to their mentoring and career advancement, enough women faculty remained in the department to help shift the culture as experienced by students.Why did this happen at this time and not earlier? In 2002 the School of Engineering and the others at MIT produced major reports on the status of women faculty in their schools, following the process initiated by the Professor Nancy Hopkins in the 1990s. The public 1999 Hopkins Report, A Study on the Status of Women Faculty in Science at MIT, had enormous impact at MIT and beyond. The MIT Deans were eager to demonstrate progress, and Dean Magnanti was especially effective.

http://web.mit.edu/fnl/vol/144/lienhard.htm
http://facultygovernance.mit.edu/sites/default/files/reports/2002-03_Status_of_Women_Faculty-All_Reports.pdf


Conclusions from this example:

Diversity succeeds with Inclusion.

Striving for Equity is both motivation and metric.



Find the stories in the data;
Recognize the data in the stories.

Presenter
Presentation Notes
This slide states the central theme of the presentation.



Outline

A success story: MIT Mechanical Engineering

Ups and downs: MIT and OhioU Physics

The role of professional societies, departments, and individuals

Presenter
Presentation Notes
Threaded throughout this outline are data and stories.



Presenter
Presentation Notes
Using the insights gained from the MechE example, let’s look more closely at the Physics degrees, this time adding data on women faculty (as a percentage of the total physics faculty in each year.It is well understood what happened starting in 2000: Physics created a flexible degree option, http://web.mit.edu/physics/news/physicsatmit/physicsatmit_03_greytak_eightbinreview.pdf and https://web.mit.edu/physics/current/undergrad/major.html. This, and the end of the dot-com bubble, led to a reversal of the decline in majors. But the numbers of women coming into physics were much greater than before. Now about 75% of our students (both women and men) choose the flexible option. (Interestingly, MechE also introduced a more flexible major, but it was not responsible for the increase in women majors discussed earlier.)



1980 Physics Today



Presenter
Presentation Notes
To better see gender effects, let’s examine the raw numbers of women graduates (with no averaging) each year, and the total number of women faculty in the department each year. The uptick in degrees starting around 1984 follows 5-10 years after a more gradual rise in the number of women faculty. There is a similar pattern for both BS and PhD degrees although it is delayed somewhat for PhDs. This is consistent with having a similar cause: PhDs take about 2 years longer to earn than BS degrees. Beware, however, correlation is not causation.Note also that the number of women PhDs awarded each year also increased around 1984, before declining. The trend is clearer in the smoothed data on slide 3.



What happened in 1984?

Presenter
Presentation Notes
Without interviewing alumnae (which I haven’t done yet), it’s hard to be sure what caused the increase in women graduates. We don’t have data on the numbers of women who entered the program, so cannot exclude the possibility that the numbers increased because fewer women dropped out (with constant entry rate). However, it seems unlikely that the persistence of women in the major would fluctuate up and down so much. More likely, the number of women pursuing physics increased.There are good reasons why more women may have been attracted to physics around 1980. As we did with MechE, let’s examine the role of women faculty and department leadership. (For a view on their connection, from the associate chair of the MIT faculty in 2002, see http://web.mit.edu/fnl/vol/archives/Fnl144.pdf)



Hypothesis: department leadership and 
women faculty
• Herman Feshbach (Department Head  1972-83) made diversity a strategic priority

• Margaret MacVicar became Dean for Undergraduate Education 1985 (previously UROP 
Director and Assistant Professor of Physics starting 1970)

• Vera Kistiakowsky first MIT woman Full Professor of Physics, in 1973. She founded the 
APS Committee on the Status of Women in Physics in 1971

• June Matthews first MIT woman promoted to Full Professor of Physics, in 1982 (started 
Assistant Professor 1972)

• Millie Dresselhaus received secondary appointment as Professor of Physics in 1982 
(started Full Professor 1968 in EECS)

• 7 women faculty hired in Physics 1970-78. In 1979, the top 10 physics departments had, 
between them, 11 women faculty. MIT was a singularity.

Presenter
Presentation Notes
Herman Feshbach was a well known champion of diversity and an advocate for students (as well as being a superb theoretical physicist). He chaired the Equal Opportunity Committee at MIT, making him the closest thing to a faculty equity officer of the day. He and his immediate predecessor Victor Weisskopf recruited 7 women to the faculty during 1970-78. Several of them are very well known. In doing research for this talk, I found 3 women were hired whom I hadn’t heard of before; their stories need to be told (elsewhere). Here I list just the women who received tenure in the 1970s.Margaret MacVicar is treated as a hero these days for founding UROP, and she was beloved by students in the 1970s and 80s before passing away from cancer in 1991. After being declined for tenure by the Physics Department, Dean of Science Robert Alberty tenured her because her educational contributions were so outstanding. She remained on the Physics faculty roster as Professor of Physical Science and I had the great pleasure of interacting with her on matters of education before she passed away.Millie Dresselhaus was a star in EECS with linkages to physics researchers in the 1970s. However, she didn’t receive joint faculty status (needed to supervise PhD students) until 1982. She passed away in 2017.June Matthews and Vera Kistiakowsky were the first women to become full professors of physics at MIT, and both were major contributors to research and education in the department. Both are now retired.



Find the stories in the data;
Recognize the data in the stories.

Presenter
Presentation Notes
This slide states the central theme of the presentation. Hopefully the examples of MIT’s MechE department in the 2000s and Physics in the 1970s and 1980s make clear the importance of caring faculty. Note that I stated both a place and a time: faculty champions eventually move on or retire. A crucial question is how to ensure that departments always have enough faculty who are highly dedicated to student success! (Liberal arts colleges and HBCUs have solved this problem. I’m focusing on research intensive universities.) I don’t answer that question in this talk, but instead try to identify a larger set of factors that support student diversity and success.



Presenter
Presentation Notes
Why the big increase in % women bachelor’s degrees 2001-2005? Was it due to the hiring of a third woman faculty member in 1999? OhioU faculty know the stories.The URM fraction of degrees awarded, 7% for the period 2014-2018, matches the percentage for all degrees awarded at OhioU.



Presenter
Presentation Notes
Nationally, astronomy as almost double the percentage of women earning bachelor’s degrees as physics. Not so at OhioU.



Why the peak in women earning 
bachelor’s degrees around 2003?





Why the ups and downs for 
women PhDs since 2000?



Find the stories in the data;
Recognize the data in the stories.

Presenter
Presentation Notes
This slide states the central theme of the presentation.



Outline

A success story: MIT Mechanical Engineering

Ups and downs: MIT and OhioU Physics

The role of professional societies, departments, and individuals

Presenter
Presentation Notes
Threaded throughout this outline are data and stories.



“If those in power cannot drive 
effective change, then individuals 
within the department might initiate 
it with social-movement tactics. ”

Presenter
Presentation Notes
I published an opinion piece on the role of professional societies, departments, and individuals in the APS Physics online magazine, https://physics.aps.org/articles/v13/13



Sexual harassment reported by 
undergraduate female physicists
Lauren M. Aycock, Zahra Hazari, Eric Brewe, 
Kathryn B. H. Clancy, Theodore Hodapp, and 
Renee Michelle Goertzen
Phys. Rev. Phys. Educ. Res. 15, 010121 (2019)
Published April 22, 2019

To understand some of the behaviors,
I recommend this article:

Work as a Masculinity Contest
J. L. Berdahl, M. Cooper, P. Glick, R. W. 
Livingston, and J. C Williams
Journal of Social Issues, Vol. 74, No. 3, 2018, 
pp. 422–448

https://link.aps.org/doi/10.1103/PhysRevPhysEducRes.15.010121
https://link.aps.org/doi/10.1103/PhysRevPhysEducRes.15.010121
https://doi.org/10.1111/josi.12289


Departments can make a big difference!



Physics Today, February, 2020

Some lessons from the AIP TEAM-UP Study



TEAM-UP Findings & Recommendations by Theme
1 2 3 4 5 6

Belonging Identity Academic 
Support

Personal 
Support

Leadership 
and 
Structures

Change 
Management

a Faculty role Faculty role Faculty
preparation

Financial Department 
chairs

Theory of change

b Student role Co-curriculum Faculty 
commitment

Paid work McNair and 
similar programs

Alignment with 
related efforts

c Counterspaces Faculty 
diversity

Advising Mental health Campus 
resources

Faculty preparation 
and training

d Climate Prosocial 
behaviors

Curriculum Intersectional 
identity

Incentives and 
rewards

Rewards and 
incentives

e Harassment 
response

Career options Resource 
guide for 
students

$50M
endowment for 
financial aid

Professional 
societies 
support

Ongoing data 
collection,
assessment, and 
accountability

Items in blue cells describe both key findings and recommendations.
Items in gray cells describe recommendations only.



Example 1a: Belonging, Faculty Role

Key finding
• Faculty interactions have a powerful effect on student retention in, 

or departure from, the major. Students’ sense of belonging increases 
with the number of faculty who get to know them as individuals and 
demonstrate support for their success.

Recommendation
• With the encouragement and support of their chairs, faculty should 

learn, practice, and improve skills that foster student belonging in 
their interactions with African American undergraduates.



Example 1a: Belonging, Faculty Role

“There is a tension in many departments concerning the 
relative importance of research and education. Developing 
the habit of seeking student perspectives, showing interest in 
and concern for events and topics relevant to their culture, 
and providing encouragement to those who may not feel 
they belong requires minimal financing, yet offers substantial 
benefits in terms of improved student outcomes. Actors with 
social power must demonstrate inclusive actions in order to 
increase students’ sense of belonging.”



Faculty Voices from a top-performing 
department

“You have to set high expectations of students, be realistic 
about where they are, then take them [to] where they can be.”

“Building community takes a lot of sweat equity.”

“These are the most talented students anyone could want.”

“Our students are our strength.”



Professional societies are taking steps to 
advance equity in education and work



From the report:

“Underlying the Task Force’s recommendations 
is current organizational and social theory 
about why and how large, distributed 
organizations change…. To summarize, we 
believe the best way for astronomy to make 
progress as a field toward diversity and inclusion 
is through a combination of top-down actions 
by AAS and bottom up actions by 
departments.”

Presenter
Presentation Notes
Raise your hand if you looked at this report. Raise two hands if you’re working to implement any of its recommendations.



What can you and your department do?



Self-Assessment Rubrics!
AAS Graduate Education report (left)

AIP TEAM-UP report (right)



Join a movement to catalyze cultural change in Physics



APS Inclusion, Diversity, and Equity Alliance (APS-IDEA)
Two-year pilot project funded by APS Innovation Fund (10/19–9/21)
Addresses multiple levels of change: individual, organization, society
30 Physics Departments or Labs will be recruited to join a national network

• Vision: As a result of collective efforts, physics and related fields will become 
more inclusive of all social identities, with a diversity reflective of the nation, 
and with an equitable distribution of opportunities and resources.

• Mission: APS-IDEA seeks to empower and support physics departments, 
laboratories, and other organizations to identify and enact strategies for 
improving equity, diversity, and inclusion. It will do so by establishing a 
community of transformation.

If there is no struggle, there is no progress.
—Frederick Douglass

https://www.aps.org/programs/innovation/fund/idea.cfm


Basics of APS-IDEA
• Guiding principles:
• Center people whose identities are marginalized
• Utilize sensemaking, including creating brave spaces supporting learning from 

mistakes
• Start with research-based change-management methods
• Shared leadership: departmental teams should span the range of social power 

from students to faculty

Complementary with related efforts
• AIP TEAM-UP recommendations
• AAS Diversity and Inclusion in Astronomy Graduate Education recommendations
• AAS Climate Site Visits Program
• TaMIA: Towards a More Inclusive Astronomy
• The Access Network

https://www.epicpeople.org/sensemaking-in-organizations/
https://www.naspa.org/images/uploads/main/Policy_and_Practice_No_2_Safe_Brave_Spaces.pdf


Outline

A success story: MIT Mechanical Engineering

Ups and downs: MIT and OhioU Physics

The role of professional societies, departments, and individuals

Presenter
Presentation Notes
Threaded throughout this outline are data and stories.



Discuss with a neighbor one thing you 
learned in this presentation.

Presenter
Presentation Notes
This exercise allowed participants to reflect on what they heard, and hopefully to remember at least one thing that can help them later.



For further information:
1. https://www.aps.org/programs/innovation/fund/idea.cfm – APS IDEA
2. https://aip.org/teamup – AIP TEAM-UP report
3. https://physicstoday.scitation.org/do/10.1063/PT.6.2.20190912a/full/ – St. Mary’s 

College of Maryland is fostering an inclusive environment
4. https://www.aip.org/statistics/reports/women-physics-and-astronomy-2019 – a 

great source of national information
5. https://www.cimerproject.org/ – learning to become an excellent research 

mentor
6. https://aas.org/education/aas-task-force-diversity-and-inclusion-graduate-

astronomy-education – the Astronomy report
7. https://seachange.aaas.org/ – the SEA Change initiative
8. https://web.mit.edu/fnl/vol/archives/Fnl144.pdf – The Status of Women Faculty 

at MIT, 2002 (still very relevant today)
9. http://web.mit.edu/edbert/DEI.html – the speaker’s writings, etc.

Presenter
Presentation Notes
More references are scattered throughout the presentation above and in the notes.

https://www.aps.org/programs/innovation/fund/idea.cfm
https://aip.org/teamup
https://physicstoday.scitation.org/do/10.1063/PT.6.2.20190912a/full/
https://www.aip.org/statistics/reports/women-physics-and-astronomy-2019
https://www.cimerproject.org/
https://aas.org/education/aas-task-force-diversity-and-inclusion-graduate-astronomy-education
https://seachange.aaas.org/
https://web.mit.edu/fnl/vol/archives/Fnl144.pdf
http://web.mit.edu/edbert/DEI.html
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