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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. Professional societies and universities have issued reports full of recommendations. Which ones have worked? This talk will identify departments that are most successful in diversifying bachelor's and doctoral degrees in STEM. Using data on student and faculty demographics, departmental practices, and interviews, I will present evidence as to how successful departments in physics, engineering, and other STEM departments at MIT and across the nation succeed in creating environments where all students can thrive.The photos are of groups that had a strong influence on my engagement with the subject. The top photo is the MIT students, staff, and faculty attending the 2009 conference of the National Society of Black Physicists in Nashville, TN. The bottom photo is the MIT Graduate Women in Physics group, taken in 2007 or 2008.



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



Presenter
Presentation Notes
After I started as physics department head in 2007, I produced a departmental strategic plan for inclusive excellence. To prepare for it, I acquire from MIT’s Office of Institutional Research the demographic summaries of bachelors and PhD degrees awarded by my department, and I compared them with national averages. This graph and the next one are similar to those I created more than a decade ago, but extended to the present day. (National data on degree completions is about 18 months behind the actuals; we don’t yet have the 2017-18 national results.)For MIT (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.



URM := Indigenous peoples of the Americas, 
Black or African American, Hispanic/Latino

Presenter
Presentation Notes
Institutions only began to carefully record race and ethnicity in 1994 after Congress required it for institutions whose students receive federal financial aid (https://nces.ed.gov/ipeds/pdf/NPEC/data/NPEC_Paper_IPEDS_History_and_Origins_2018.pdf, p 10). Before then, I know that MIT was unusually effective in graduating African Americans in physics. See, for example, Technology and the Dream by Clarence M. Williams, or these websites: http://aawip.com/ and http://www.math.buffalo.edu/mad/physics/physics-peeps.htmlThe rise and fall of PhD degrees to URM are influenced by the department head: the department admits graduate students and the department leadership sets a vision. At the undergraduate level, the department does not do admissions. Instead, staff and faculty who are supportive mentors can attract students to physics. Once the population gets large enough, if the students are happy, they recruit more students to physics, from the large population of well prepared undergraduates at MIT.



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.



What is your 
interpretation of 
these trends?

1920 2016

0%

50%

Presenter
Presentation Notes
The US government has recorded degree completions since 1870. In addition, for many decades doctoral theses have been archived by ProQuest (formerly University Microfilms). So there is a database of PhD recipients going back decades. Besides the well known rise in women earning PhDs as a result of second-wave feminism starting in the 1960s, and the decrease in men attending universities during WWII, something curious was happening in physics around 1920. Could it be that the onset of quantum mechanics later that decade drew many more men into physics, similar to what happened 7 decades later in computer science? This is pure speculation. The aim of today’s lecture is to present evidence, not speculation, about later changes.



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.



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 DEI in universities.



Outline

A success story: MIT Mechanical Engineering

A closer examination of MIT Physics diversity

Best in class across physical sciences and engineering

The role of departments and professional societies

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.



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.



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

Presenter
Presentation Notes
Why did the percentage of undergraduate women grow so much? One factor is undergraduate admissions: MIT recruits a very strong and diverse pool, and students do not select a major until the end of their first year. The increasing fraction of women overall has helped, but it cannot account for closing a 10% gap between 2009 and 2012, nor can it explain why since 2013 MechE has a larger percentage of women graduates than MIT overall. These must be due to departmental interventions. This graph is taken from the SB thesis of Kath Xu, referenced in the next slide.



How did MechE do it?

Xu, K., Wendell, D., and Walsh, A. S. 2017, “Getting to Gender Parity in a Top-
Tier Mechanical Engineering Department: A Case Study,” ASEE Annual 
Conference paper ID #19081. Based on the senior thesis of Kath Xu.

From the abstract:

“Thematic analysis of interviews reveals that the gender equality so far 
achieved by the department has been a result of very deliberate, enduring 
structural changes, (e.g., hiring processes), and a strong representation of 
proactive department members with high levels of self-efficacy. These 
members are aware of gender equity issues, believe in their ability to enact 
change, and are willing to devote the time and energy to do so.”

Presenter
Presentation Notes
MIT undergraduate Kath Xu, double majoring in MechE and Women’s and Gender Studies, wrote a senior thesis analyzing the rise in women in the undergraduate program. Working with lecturers Dawn Wendell and Andrea Walsh, she turned it into a publication for the American Society for Engineering Education, https://www.asee.org/public/conferences/78/papers/19081/view



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? (Arrow added after my talk)



A possible 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


Aren’t MechE and Physics completely 
different disciplines?

Presenter
Presentation Notes
Not really! Many MechE faculty have physics degrees. Both fields utilize mathematical, computational, theoretical, and experimental approaches, and both are stereotypically male-dominated. The faculty sizes at MIT are comparable, although MechE graduates about three times as many undergraduates as Physics.



Presenter
Presentation Notes
The graph on the left was shown previously. The one on the right is of a shorter time frame but shows the breakout of degrees in different STEM fields. Note that this slide shows only national PhD data. Later I’ll show national bachelors degree-level data, which show some different patterns. This slide is modified from my talk.The largest numbers of students in engineering are in Mechanical, Electrical, Civil, and Chemical Engineering. Each of these fields graduates more students nationally than physics. At MIT, physics graduates more students (both BS and PhD) than Civil or Chemical Engineering.



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

A closer examination of MIT Physics diversity

Best in class across physical sciences and engineering

The role of departments and professional societies

Presenter
Presentation Notes
Where we revisit the hypotheses attendees may have framed at the beginning of this talk (slides 3-6).



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.)



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)

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

• 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

• 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

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.



MIT recruited physics faculty and students of 
color, too

Presenter
Presentation Notes
Weisskopf and Feshbach, and the next department head Jerry Friedman, all made major efforts to recruit African Americans to physics, and they supported efforts by their colleagues Al Hill and Michael Feld to recruit and mentor underrepresented minorities.A test: How many of these people can you identify?



MIT recruited physics faculty and students of 
color, too

Shirley Jackson James Young Ronald McNair Jim Gates
SB 68 PhD 73 Professor 1970 PhD 77 SB 73 PhD 77

Math Asst. Prof. 1984

Presenter
Presentation Notes
Attendees should certainly recognize McNair, as this photo of him is in the lobby of the McNair building at MIT, where I gave this talk. He died in the 1986 Challenger disaster.Although I didn’t mention it in the talk, MIT Physics recruited 4 African American faculty during the period 1970-2000. Only James Young was tenured (he was hired as full professor); he retired in 1991. The black faculty, and a number of white faculty allies (especially Michael Feld and Millie Dresslhaus), supervised many black physics students, making MIT a leader in the education of black scientists during the period 1970-2000.Shirley Jackson co-founded the Black Students’ Union in 1968 and she is now President of RPI. Jim Gates is a distinguished theoretical physicist who will soon become president of the American Physical Society. After MIT he went to the University of Maryland and he moved recently to Brown University.None of them would have MIT connections, and the career opportunities they provided, without the leadership of department heads Weisskopf and Feshbach and the support of other faculty in the department.



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.



Outline

A success story: MIT Mechanical Engineering

A closer examination of MIT Physics diversity

Best in class across physical sciences and engineering

The role of departments and professional societies

Presenter
Presentation Notes
Next we will look for patterns and stories across the US, in the disciplines with the lowest representation of women and URM students.



Presenter
Presentation Notes
(The left graph was added after my MIT talk.) This comparison shows a similar hierarchy of disciplines in undergraduate and graduate degrees, and also shows some interesting patterns of decline of the percentage of women. It’s not unreasonable to have saturation around 50% as in Chemistry. The growing male-domination of computer science at the undergraduate level has been long known. In this section of the talk I identify a number of universities that show very different trends, and ask why.



Context: national 
concern with 
persistent 
opportunity and 
achievement gaps 
in STEM

Presenter
Presentation Notes
When race is included, the story become still more complex. The numbers of African Americans earning degrees in physics and some other disciplines has remained stagnant while the numbers of Hispanic/Latino awardees has grown. Here only degrees to women are shown (during my MIT talk I mistakenly said that the African-American data include both men and women). The rapid rise in Hispanic Americans earning degrees cuts across fields and reflects an overall pattern of strong education growth; see https://nces.ed.gov/pubs2019/2019038.pdf. The long stagnation of African American degrees in physics nationwide has prompted serious concern from professional societies.



Presenter
Presentation Notes
In 2017, the AIP (an umbrella organization of 10 professional societies) created a task force to study the success of African American students in physics and astronomy (which has lower percentage representation of African Americans than physics) and charged us to produce recommendations for departments and the profession.



AIP TEAM-UP is using quantitative and qualitative 
data to identify high-impact practices

• Degree completions by race/ethnicity/gender for all physics and 
astronomy departments

• National survey of black physics students, with a control sample of 
non-black physics students

• Interviews and focus groups with students
• Site visits to top-performing departments (I co-chair this task)

Presenter
Presentation Notes
I serve on this task force. Our team of physicists and sociologists has been learning from student surveys, site visits, and existing studies of student success. Our emphasis is on successful strategies, not on failure modes, either for students or departments.



Working with sociologists inspired me to extend 
the data collection to other STEM fields.

Presenter
Presentation Notes
Serving on the AIP task force gave me enough experience with quantitative and qualitative research in sociology to inspired me to extend the project to the underrepresentation of women and minorities in the physical sciences and engineering, disciplines whose cultures are not too dissimilar from physics (albeit with some differences for fields like geology and oceanography that involve extensive field work). During my sabbatical year 2018-19 at MIT I’ve been analyzing national data on degree production and looking in more detail at the practices of high-performing departments. The slides that follow show some of the data. In most cases, I do not have interviews or site visit results, but I will share a few examples where I have some information, and others where I can only speculate.



Presenter
Presentation Notes
Averaged over 2013-17, and excluding the Hispanic-serving institution Florida International University, MIT has the most diverse graduates in computer science (6-3 degrees in MIT-speak) of any research-intensive university, where diversity is defined by the percentage of graduate who are either women, underrepresented minorities, or both. Note the decline in the percentage of women in CS for the US overall and the significant growth at MIT since 2007. I have not conducted interviews to examine the reasons for this trend, but am in the process of comparing it with faculty diversity trends.



Presenter
Presentation Notes
The success of Harvey Mudd College in attracting women after computer scientist Maria Klawe became president in 2006 is well known. Credit for the rise is generally given to her, and it is well deserved. Leadership matters! Many articles about this can be found online, e.g. https://www.inc.com/kimberly-weisul/how-harvey-mudd-college-achieved-gender-parity-computer-science-engineering-physics.html. Note that even in this renowned example, gender parity has not been consistently achieved in the degree outcomes.



Help! What’s the story here?

Presenter
Presentation Notes
After my MIT talk, I looked more closely at the Ohio University degree programs and discovered this graph is not about Computer Science. It turns out that the increase of women starting in 2006 was associated with a new Information and Telecommunications Systems major in Ohio University’s College of Communications. It is distinct from the Computer Science major offered in the College of Engineering and Technology. While both degrees contribute to the data shown here, the former is responsible for the increase in women. The ITS major should not be counted as CS. The IPEDS database has a proliferation of degree types under “Computer and  Information Sciences” and I did not carefully and critically examine this before following standard practice (using so-called 2-digit CIP codes, for Institutional Researchers).This cautionary example shows the importance of examining thoroughly and critically the stories in the data.



Presenter
Presentation Notes
Moving to Math: Texas A&M University is the top performer among major research universities, again with the exception of the Hispanic-serving institution FIU. At the faculty level, TAMU benefits hosting an NSF ADVANCE grant.  The university has had an outstanding Chief Diversity Officer committed to the success of students and employees from underrepresented groups. But I have no information about the culture and practices in the Math department.



Presenter
Presentation Notes
At the PhD level in Math, our neighbor Tufts University is the top performer among research universities (excluding a small program at the University of Mississippi). Why? I know at least one of the faculty members is highly devoted to mentoring, education, and the roles of culture and gender. This may be part of the story. I’d love to have help finding out more!



Presenter
Presentation Notes
You should be noticing a pattern: MIT engineering departments excel at undergraduate diversity. Our ChemE is the top performer among major research universities. The dedication of Department Head Paula Hammond and other faculty is very likely a big part of the story here.



Presenter
Presentation Notes
Similarly to CS, MIT is the top performer in Civil Engineering among research-intensive universities excluding the Hispanic-serving institution Florida International. Part of the story here may be that the Civil Engineering department became Civil and Environmental Engineering in 1992. Another part is likely the faculty diversity and dedication to student success. Interviews are needed. Note that the oscillations in Black or African American numbers are dominated by small number statistics.



Presenter
Presentation Notes
Princeton is just behind MIT in the rankings, owing to its impressive growth in the numbers of women students.



Presenter
Presentation Notes
In the sciences, with the exception of Physics at the undergraduate level, MIT science departments are not among the national leaders in diversity. In Chemistry, Georgia State University stands out. (It’s also excellent in Physics diversity at both the undergraduate and graduate level). How does it achieve its success? It helps that the undergraduate student body is more than 40% black. But there is more to the story…



Presenter
Presentation Notes
Georgia State is the only public research university in the US that has eliminated achievement gaps in college graduation rates based on race, socioeconomic status, and parental education. Black students, those receiving Pell grants, and first generation to college students all graduate at slightly higher rates than white students, those without Pell grants, and continuing generation students. This did not happen by accident. Georgia State undertook a rigorous university-wide examination of its own data and instituted a large number of programs to address issues showing up in their data. They set the standard for advising and use of data-driven improvements in higher education. See, for example, https://www.chronicle.com/article/Georgia-State-U-Made-Its/243514It helps that the GSU Chemistry Department has several faculty champions.



Presenter
Presentation Notes
The Georgia State student diversity at the PhD level is even more impressive than at the undergraduate level. Graduate admissions is done at the department level, and the pool is national (while the undergraduate population at GSU has a large representation from the Atlanta area). Success at the PhD level cannot happen without faculty who are highly committed to diversity and student success.



Presenter
Presentation Notes
In my own discipline, Princeton has been doing very well in growing the number of women majors in recent years. Credit goes to a highly committed department chair and several highly dedicated faculty members. What does this suggest about the dips in 1994 and 2007? Is this the cycle of department leadership changes, or something else?
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Could Princeton be influenced by sunspots?

Presenter
Presentation Notes
With the sunspot counts superposed… this was an astrophysics colloquium, after all!



Presenter
Presentation Notes
New Mexico State University is a Hispanic Serving Institution. Similarly to Historically Black Colleges and Universities, the culture here is very supportive of diversity and student success, which makes it a welcoming place for both women and men. But there are other minority-serving institutions that have much less diversity in physics, so there is more to be learned.



Presenter
Presentation Notes
At the doctoral level, Emory University is a standout – with the caveat that the numbers are small, so fluctuations are large.



Presenter
Presentation Notes
To compare a set of highly-ranked physics departments for their diversity success, I added together the percentages of women and underrepresented minorities for bachelors and PhD degrees. The measure is imperfect in that there is some duplication. However, giving extra weight to underrepresented minority women is not a bad thing as they are severely underrepresented in physics. With the exception of UIUC and, to some extent, Maryland, there is a slight anticorrelation. In having visited many departments, I’ve often seen that the culture tends to favor either undergraduate or graduate students. No department is in the upper-right quadrant relative to the national average. (Among less highly ranked departments, this is not true. Georgia State excels in diversity for both undergraduate and graduate physics degrees, similarly to GSU Chemistry.)Compared with other highly-ranked physics departments, Michigan is outstanding in graduate student diversity. I could give a whole colloquium on the reasons for their success, but the summary is consistent with that given on slide 56. At the undergraduate level, they are limited (as are the universities in California) by a state law barring the use of race in admissions.



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

No school is perfect, and we can improve by 
listening to our students.

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



From the
Report on the Status of Undergraduate Women at MIT

Presenter
Presentation Notes
In this section of the presentation (“Best in class”)  I’ve focused on quantitative data and specifically on demographics of degree recipients. This gives no insight into department culture or the experiences of students. Those topics are, in fact, the heart of much important work on student retention and success. To avoid neglecting this crucial piece altogether, I give this brief example from a 2016 report written by MIT undergraduates Caroline Chin and Kamilla Tekiela. This slide shows the opening of a chapter from their report http://diversity.mit.edu/status-undergrad-women/ The report combines quantitative and qualitative data to show what is happening with gender differences of experience for MIT undergraduates, how and why the differences arise, and it provides recommendations for improvement.The student quote shows that, even in the exemplary MechE department, students face differential treatment based on gender (the report also discuses race and other characteristics but focuses on gender). This MIT experience provides a local context for what national studies are suggesting (see the next slide).



Preliminary conclusions (TEAM-UP report out early 2020)

1. Consistently, top performing departments have multiple faculty members who are 
effective mentors and make the students feel they care about them as individuals. 
These faculty include members of the predominant demographic group (e.g., white 
men).

2. Leadership by a committed department chair or head is important to hire and give 
these faculty support and encouragement for their efforts.

3. Institutional systems (e.g., GPS Advising at Georgia State) provide additional crucial 
support and are important for sustaining efforts through department leadership 
changes.

4. Students’ sense of identity in an academic discipline is strengthened by research.

5. Students’ sense of belonging in a department is strengthened by having peers of 
similar social identity.

Presenter
Presentation Notes
This is my personal summary, not that of AIP or the TEAM-UP task force. For additional perspectives, see https://www.nature.com/articles/d41586-018-06834-yAfter my MIT talk, based on additional reflection about the departments for which I have good qualitative data, I added the second sentence to the first bullet point, the entire second bullet point, and split the last bullet into two because identity and belonging have been shown by much research to both be important factors in student persistence in STEM.



Outline

A success story: MIT Mechanical Engineering

A closer examination of MIT Physics diversity

Best in class across physical sciences and engineering

The role of departments and professional societies

Presenter
Presentation Notes
This final section briefly summarizes several recent reports and efforts by professional societies to help advance diversity, equity, and inclusion in academic STEM fields. The reports provide good recommendations for individual faculty, departments, professional societies and funding agencies.



Fix the macho culture of 
higher education

NASEM Consensus Study Report 2018:
Sexual Harassment of Women: Climate, 
Culture, and Consequences in Academic 
Sciences, Engineering, and Medicine

Three levels of sexual harassment:
1. Gender harassment (verbal and 

nonverbal behaviors that convey 
hostility, objectification, exclusion, or 
second-class status about members of 
one gender)

2. Unwanted sexual attention
3. Sexual coercion

Presenter
Presentation Notes
Toxic masculinity too often precedes and surrounds sexual harassment. This figure is from the 2018 report of the National Academies of Science, Engineering, and Medicine, https://www.nap.edu/catalog/24994/sexual-harassment-of-women-climate-culture-and-consequences-in-academic. The least severe category, gender harassment, is experienced by more than half of women STEM faculty and staff in academia, according to the report.Although the topic of this slide seems different from most of the what preceded it, it is related. Gender harassment is a major cause of student underperformance and departure, as hinted in the quote from the Status of Undergraduate Women at MIT on slide 56. For details on such experiences, read The Only Woman in the Room by Eileen Pollack, or attend a showing of the play Truth Values by MIT math graduate Gioia DeCari, now an actress. Eliminating gender harassment and more severe forms of sexual harassment at universities is critical. I’m delighted that MIT is taking this NASEM report seriously and will examine its own culture in order to solve this problem, http://news.mit.edu/2019/mit-launches-aau-sexual-misconduct-survey-responds-to-national-academies-harassment-report-0401. Short-term interventions are inadequate because many new people coming to MIT every year (as either students, staff, or faculty) will have to adapt to a culture different than that in the larger society or some other places of work and study. Only by supporting effective leadership at the department level, changing policies and practices, and setting norms and values, will we succeed. The NASEM report write a lot about this.



Presenter
Presentation Notes
Motivated in part by serious cases of sexual harassment, the astronomy community (along with geophysics) has been particularly active in addressing issues of departmental climate as a prerequisite to increasing diversity.As this snapshot of a recent article in Nature magazine implies (see the “Related articles” links to the right of the photograph), gender harassment includes exclusion of gender and sexual minorities. The physics community produced a thorough and critical assessment of the experience of LGBTQ physicists and how departments can improve, in 2016, https://www.aps.org/programs/lgbt/



Report of the 2018 AAS Task Force on Diversity and 
Inclusion in Graduate Astronomy Education
1. Admissions and recruiting

a. Partner with institutions producing large numbers of underrepresented 
graduates

b. Implement evidence-based holistic admissions
c. Support and amplify university policies and practices for DEI

2. Retention and mentoring
a. Undertake strategic planning with self-assessment
b. Provide effective mentoring through evidence-based practices and 

expanded networking opportunities
3. Data and metrics

a. Participate in the recommended AAS/AIP national demographic and 
climate survey

b. Regularly collect and analyze data relevant to graduate education
c. Assess the success of steps to improve the educational experience of 

graduate students using an evidence-based rubric
d. Report results on progress in implementing the recommendations of this 

Task Force on the platform provided by the AAS, and on departmental 
websites

Presenter
Presentation Notes
The American Astronomical Society created a task force whose final report was recently released with the endorsement of the society leadership. The full report is available athttps://aas.org/education/aas-task-force-diversity-and-inclusion-graduate-astronomy-education. I was a co-author of this report and co-chair of the data and metrics working group.The report gives recommendations in three areas – Admissions, Retention, Data – and provides a research basis for the recommendations.Several of the following slides are from a presentation to the AAS annual meeting in January, 2019.



Sample Self-Assessment Rubric

Presenter
Presentation Notes
The AAS report includes a self-assessment rubric for departments that includes these two elements and many more.



Example of excellent departmental 
communication: Michigan DEI Committee pages

Presenter
Presentation Notes
This wasn’t in the AAS plenary presentation of the task force report, however it, combined with other practices, is illustrative of the “Transforming” designation for Communications in the self-assessment rubric of the previous slide.



Recommendations to AAS: 
Recognition of progress

Maintain a platform to let departments share their practices and metrics. Serves as a 
resource for prospective graduate students looking for the most inclusive 
departments. Encourage participation in this effort

○ Encourages adoption of practices outlined in “Recommendations to Departments”

○ Provides public recognition for participating departments

○ Provides information about those departments for prospective graduate student

○ Over time, provides a measuring tool of national progress for the the field

Presenter
Presentation Notes
This slide and the next one are recommendations made to the professional society itself. Culture change in an academic discipline cannot be achieved exclusively at the department level.Similar in concept to the APS website https://www.aps.org/programs/women/female-friendly/index.cfm, the AAS will encourage departments to report their adoption of recommended practices, as a resource for prospective graduate students in astronomy.



Recommendations to AAS: 
Measurement of Practices & Climate
Contract with AIP to create a web-accessible survey for 
participating departments, centering on a small set (~10) 
of standardized climate questions

○ Key demographic variables would also be surveyed
○ Departments will be asked to encourage participation
○ Only aggregated results would be made public
○ Departments could negotiate to receive more detailed 

results (with careful protection of privacy at both ends)

Presenter
Presentation Notes
This recommendation supports individuals to describe their experiences by moving the climate assessment out of a department (where there may be issues of trust and safety), to a confidential survey maintained by the American Institute of Physics. See the full AAS report for more details.



The AAAS has a new recognitions program!

Presenter
Presentation Notes
STEM faculty in research universities have a strong affiliation with their professions – often stronger than with their own universities. Hence, getting professional societies involved in assessment and valuation of diversity, equity, and inclusion can influence faculty in ways that universities cannot. The American Association for the Advancement of Science is a large and influential professional society. It has recently inaugurated an awards program to recognize universities, schools, and departments that are dedicated to improving diversity, equity, and inclusion.



What is STEM Equity Achievement Change?

• A national diversity-equity-inclusion rating system for 
research universities led by the AAAS

• Modeled after the highly successful UK Athena SWAN system
• Similar to a LEED rating for buildings; bronze, silver and gold 

ratings last for 5 years and can be renewed.
• National Physics and Engineering societies are already 

planning department-level certifications

seachange.aaas.org

https://seachange.aaas.org/


First SEA Change awards announced this year:
BU, UC Davis, UMass Lowell

Presenter
Presentation Notes
To date, two universities in Massachusetts have received SEA Change Bronze awards. I hope that MIT will follow soon and have written more about why at http://web.mit.edu/fnl/volume/311/bertschinger.html



Outline

A success story: MIT Mechanical Engineering

A closer examination of MIT Physics diversity

Best in class across physical sciences and engineering

The role of departments and professional societies

Presenter
Presentation Notes
We’ve covered a lot of ground in this talk!



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.aip.org/statistics/reports/women-physics-and-
astronomy-2019 - the source for some figures in this presentation

2. https://success.students.gsu.edu/ - the Georgia State success story
3. https://www.cimerproject.org/ - learning to become an excellent 

research mentor
4. https://aas.org/education/aas-task-force-diversity-and-inclusion-

graduate-astronomy-education - the Astronomy report
5. https://seachange.aaas.org/ - the SEA Change initiative
6. http://web.mit.edu/fnl/vol/archives/Fnl144.pdf – The Status of 

Women Faculty at MIT, 2002 (still very relevant today)

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

https://www.aip.org/statistics/reports/women-physics-and-astronomy-2019
https://success.students.gsu.edu/
https://www.cimerproject.org/
https://aas.org/education/aas-task-force-diversity-and-inclusion-graduate-astronomy-education
https://seachange.aaas.org/
http://web.mit.edu/fnl/vol/archives/Fnl144.pdf
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