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Grandmother. True Story – A young man goes away to graduate school and comes home to visit. His grandmother asks him to tell her what he is learning. He does.  She nods, smiles, pats him on the shoulder and says “grandson, this is good work, go back to graduate school.”  Same thing at end of year 2, but he has a harder time explaining. Third year, he puts his foot down – grandma, he says, its too technical. In fact, there are words we use that can’t even be translated into the language we share.” She smiles, nods, pats him on  the shoulder. “Grandson,” she says “Don’t go back to gradschool”. This is good work, but if it can’t be translated into our language, how can it be useful to our people. 

Tell that story to invite you to imagine another way. What if he had asked grandma and her peers about the things they cared about? What if he had used his grad school to bring the technical resources ad networks to bear on what she suggested. What if he had designed a thesis with his community, as much there as at school….

My argument in this talk is we need to work more in this new way, in this way that is about partnership.  Lets talk about why.  We are in the Anthropocene, an era of unprecedented impact, unprecedented inequity, and unprecedented interconnection.  
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Looks like trees but it is stacks of paper bags - 1.4 M paper bags – number thrown away every hour.  A depressing view of humanity, 9 billion people who will demand resources from the planet and destroy the planet. That is depressing all by itself. 

http://www.chrisjordan.com/gallery/rtn/#paper-bags
http://www.chrisjordan.com/gallery/rtn/#paper-bags

Unprecedented
Inequity

Rob Carr, The Associated Press
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every crisis reveals and exacerbates inequity.  This is from 2005, katrina, but the same lessons are happening again in the pandemic.   We are finally starting to realize that there are issues of inequity in and beyond science -  They aises really fundamental questions about who gets to benefit from science, which are related to the questions of who gets to participate in science. People on the receiving end of inequity have known this forever, I think the rest of us are waking up this year. 
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A history of compounding injustice, began and perpetuated in decisions that rob communities of their autonomy.  Ilse de Jean Charles –  Indian land taken, opened up for Cypress logging, then oil extraction, nutria, climate change – >forced relocation. 

Our current modes of science are part of what got us here – we can’t rely on the same approach to science to get us out.  This is the micro-view of that, they are equally true on the microscale. 



Geoscience
for now

Public Participation in Science Research
Co-created Citizen Science

Collaborate Science

Co-management

Community Based Participatory Research

Community Science

Use Inspired Science

Usable Science

Participatory Action Research
Extreme Citizen Science
Pedagogy of the Oppressed
Coproduction

Sustained Assessment
Solutions Science
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Here is my basic argument. We need an additional approach to geo science, one that extends beyond basic research and toward solutions, one that is up to the challenges we face now, one that reaches across disciplines, and one that takes on issues of equity and justice that have been ignored or repressed for too long.  I want to suggest that that additional approach is community science, a way of doing science that begins and ends with community priorities in which scientists and communities, science and other ways of knowing, are partners in all the steps in the process of science.   


Principles
of
Community Science




Honor
Community
Priorities

Photo Courtesyof WHO
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Agency = communities have knowledge and right to set their priorities for using resources, including the resource of science. Its about respecting the knowledge people have and the capabilities they deploy that can augment and sit aside science. Borrowed this idea of work in scince learning that points to the power of asset-based models of scientific understanding. Rather than focus on what people don’t know, begin with what they do know.   There is strong evidence that people learn in ways that build on or interrogate their previous understanding, and that they learn more when their identity and previous understanding is respected in that process. 

Here is a concrete example of what that looks like in practice. 

Meningitis - 
188,000 infected in 1996
88,000 in 2009

10% fatality rate, even successful treatment means 2 months lost wages/productivity in a harsh climate.

Meningitis was priority of community, so this became the focus of our weather research. They also told us why it was weather – everyone knew meningitis ended with onset of rains (common name for meningitis actually translates as dust disease in some local languages).  How could that be used to improve vaccination distribution?

U to 240,000 lives saved

Agency means capacity of communities to use their knowledge – means have to respect it.



Respect
Community
Knowledges

Photo Courtesy of Karim Ali-Kassam
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�This is pamir mtns, where the focus is on recovering traditional ecological calendars – the calendars that have been used for centuries to track local condition and adjust agricultural practice – calendars that are constantly refined and updated based on experience. But they haven’t been used (in fact they’ve been actively suppressed by some and forgotten in the face of global conflict) and the local comunities, in recovering those calendars were troubled by their disconnect to the natural system- because of climate change which changed everything in the last 50 years. They want to work with climate scientists, and are, to update these calendars and use the updated calendars to develop climate-resilieant ag and pastoral practices.  

Here is the humility –for scientist to offer their knowledge in service of another epistemology and for people concerned about climate adaptation to realize that an effective route to action is driven by the goal of cultural recovery, not climate adaptation.  That is another message – climate change might not be anyone’s first priority, but it touches every ones first priority, and that is  a route to the discussion. 

Something amazing about science used as part of an even older system of knowledge, and it requires humility to recognizes that science is just one of many kinds of knowledge and we probably need every kind of knowledge we can get to tackle these issues. 

This is the counterpoint to problem of diversity I mentioned earlier – the problem of look brown but act white – instead of teaching someone how to be a scientist in our way, we learned how to be scientists in their way.


Aim
for
Action

Andy Cross, The Denver Post
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Project is is Denver, community residents concerned about chemicals from abandoned dry cleaning operations that may have leaked into soil, spread in water table, and outgassed in people’s basements.  Designed a testing program, but community leaders insisted the test not just track the extent of damage but offer residents options for remediation – something the scientists didn’t think of.  Result – new grant program that lets residents remediate by tapping into existing programs for Radon (which is very prevalent, naturally occurring, but not tested for as often in neighborhoods with less resources). 

Defining the outcome of science in terms of papers or knowledge- the outcomes that benefit us, our careers, and the currency of academia – devalues and marginalizes other outcomes of science. 


Foreground
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Science is a human right – all communities deserve the opportunity to ask and investigate their scientific questions. Too often, science is available to the privileged we can and should make science available to all – so every community can contribute to, benefit from, participate in, and help guide scientific research and use it to tackle the issues they care about. 

This is a picture in Houston, TX.  Low income housing is adjacent to the factory, and the playground is located in the shadow of the smokestack.  People in the neighborhood believe the pollution is dangerous, but the epa station is located upwind from the stack, and they are downwind. Worse, they can’t get anyone one to measure in their neighborhood or even take seriously their concerns.  (the photographer told me it took a week to get this picture, because no one lets their kids use the playground).  Often, these groups feel like science has been used against them – by developers, for example, and they want to have the ability to investigate the science-based claims themselves or ask and answer their own questions. 

What that means, in this case its clear, if you aren’t designing for the least privileged, you are working for people with privilege. To put it another way, if you aren’t design for equity you are probably perpetuating inequity.  

But, when you do foreground equity and design for the least privileged, everyone benefits. Clean air is good for everyone in Houston. This is an idea captured in what is sometimes called the curb cut effect – curb cuts, the little downward slopes from sidewalk to street – were designed to enhance accessibility for people in wheel chairs or others who might find it challenging to step down. But they benefit everyone.  When we foreground equity, we build systems that work better for everyone.


About
Justice

Justice is Active: If | am not intentionally
advancing equity, | am probably allowing

Inequity to persist.

Justice is ceding power: How can |
create opportunities for people speak
for themselves and guide science toward

their ends.

Justice is by design: People are disabled
by poor design, not disability. Curb-cuts

benefit everyone.



Embrace
Natural
Solutions

New Orleans Redevelopment Authori
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Simple Idea – you behave differently when you think of natural relatives, not natural resources. 


New Orleans.  These neighborhood scale flood mitigation features are designed to hold water – part of a city-wide transformation from a city that fights water (a walled city where every drop of rain is pumped over the ways, which accelerates the subsidence) to a city that lives with and holds water.  Can reference the first slide. And that is one advantage of working with TEX – getting a scientific perspective that helps consider ecosystems as a whole rather than focusing on narrowly defined solutions in the build environment. Another word for this approach might be eco-system services.  It is related to the idea (common to many indigenous worldviews and expressed in the notion of one-health) that human and environmental health are connected and interdependent. 
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This is important – community science is always about sound scidnece. We don’t help communities find the answer we want and we don’t cherrypick data. We are rigorous in our fidelity to evidence.  We do good science and that is something communities can use in their advocacy. In some ways, its not any different than what GreenFire has always done – its still science to make decisions.  Its just enlarging who gets to make decisions and who gets to ask scientific questions. 

This example from Harlem…


Institutiona

Leadership
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Five
Fundamental
Questions

. Who gets to ask scientific

guestions?

. What counts as science?
. Why do we do things this way?
. How are we defining success?

. Why am | doing this?
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For number 1. I have a friend who says if you aren’t at the table you are on the menu.  

For number 2: I see the potential for community science, since it is built on a foundation of mutual respect and agency, as a way to introduce new ideas into science and challenge what Megan Bang calls “the assumed epistemological superiority of science?” You saw that in the case of the Pamir Mountains – what knowledge counts as science


Hint for number 3 – if the answer is because we always have it’s a tip off that you’ve encoded bias into the process.  Bias, remember, is probably the default. 

Hint for number 4: Is a report/paper/student enough? What else can we do to make the science have impact, and what skills and quailities are necessary? How can we reward them.

What is the moral purpose of your work? Hint for number 5: If the answer is internal, you aren’t taking a community science lens.  


A Role
for NSF

Prioritize marginalized communities
Foster Community Connections

Build Community Science Infrastructure
Create Learning Experiences
Professionalize the (team)work
Confront our history

Fund community groups
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Let me take these one at a time. 

Prioritize marginalized communities
A simple rule, from John Paul Satre. When you do know which side to choose, choose the side with less power.  How could the academies prioritize questions from communities with less power?
NSF could convene listening sessions, to understand and foreground the scientific issues important in communities – COPE might be an example
NSF could look at award models that augment/replace peer review. Peer review is great and wonderful, but it is also a gatekeeper.  It is not surprising that the priorities of communities of color are under-represented if the proposers and the reviewers aren’t from those communities implicit bias is insidious, and the tendency to focus on issues that are personal doesn’t disappear just because you become a scientists.    It could perhaps be worse than that. See this NIH Study, Analyzing success rates for NIH grants, a 2019 Science paper by Hoppe et al said: “AA/B applicants tend to propose research on topics with lower award rates. These topics include research at the community and population level, as opposed to more fundamental and mechanistic investigations; the latter tend to have higher award rates. Topic choice alone accounts for over 20% of the funding gap after controlling for multiple variables, including the applicant’s prior achievements.” 

Foster Community Connections
A very common challenge for people who want to do community science is meeting communities.  NSF is part of the federal government, and one of the missions and goals of the federal government is to serve communities – there are federal agencies that know how to do that, or at least now how to connect with communities. Why couldn’t NSF leverage its position in the federal government to connect its scientists to real communities and to inform the kind of listening mentioned earlier. What is Housing and NSF launched a joint program to connect communities to scientists to design climate resilient communities?


Build Infrastructure for Community Science: 
Community Science is hard, but it is harder when you start from scratch. Imagine if we made climate modellers buy the supercomputer or expected chemists to start off without funds for building the labs they need to work in. Most research institutes don’t have space for community dialogues, and the office of a community engagement is a long way from the science departments. What is NSF helped create spaces for community science, programs that studied community science and brookers connections.  Then NSF’s work could be a kind of meta-level. 
And what do we do with all the great community science partnerships – how do we synthesize what we’ve learned from community work to guide new, community responsive research agenda? NSF could play that synthetic role, which is part of leveraging that infrastructure to guide future research.


Create Learning Experiences
This means new curriculum and courses, but it means more.  One thing we do well in science is a kind of reflective practice of learning with guided mentoring – why not leverage that for community science. If people have the opportunity to do it in graduate school, they can do it after (even out of academia). What if there were fellowships for community science – not fellowships attached to research grants, but fellowships owned by the graduate students that support investigatory work with communities. Better yet, what if community groups selected the grant recipients? A curriculum for community science includes topics like  Active Listening, Empathy, Humility, Cultural Humility, Adaptability, Facilitation, Conflict Mediation, Project Management, 


Professionalize this work
 Like diversity work, which I hope you know see as completely connected, too many people do this as a passion, because they care, and find themselves doing it in their “spare” time or at the expense of the work that is valued. That needs to change
 Can we move beyond publications as measures of excellence? I have a friend who says “papers count because we know how to count them”. We can do better – and there are models. The UK has been experimenting with that, and an officer NSF’s own convergence program said “If all we get out of this are papers and graduate students, we won’t regard it as a success”
Get beyond equating science with research. Maybe something akin the four kinds of scholarship proposed by Boyer – discovery, integration, application, and teaching and learning. From Laurie Leshin, president at WPI who rewrote tenure guidelines, ASU and their solutions orientation that influences the organization of their campus.  Even baby-steps, Like what Lisa Gramlich tells her new faculty – don’t publish your least good paper and we’ll help you use that time to connect your good ideas to community impact.  Unsung in all of all of this is the work of tribal colleges, historically black colleges, and two-year colleges who have long been leaders in integrating community priortiies into their work. How cool will it be when the academies convene them to provide advice on community engaged sciences for to places like Harvard of MIT?
Last point- we can’t tackle the rewards and incentives for this kind of work without recognizing its inherently team work.  So how do we recognize teams?

Confront History?
Someone needs to rewrite the history of science, so it isn’t only a story of greeks, the renaissance, the enlightenment.  Who is telling the more complete history, the one that includes Islamic scholars and George Washington Carver? The one that shares indigenous knowledges? Why not NSF? Who is capturing the history of use-inspired research, and showing how discovery and solutions complement and inform one another?
As we confront our history, we need to grapple with question about what counts as science, and be critical of the “assumed epistemology of science” I went to graduate school without ever once being encouraged to think deeply about the nature of scientific knowledge, which is a disservice to someone sent out in the world to advance it and use it. 
Can NSF lead a larger conversation about restorative and transformative justice in the sciences. At least we can do some quiet research about it. 

Fund community groups
My most radical idea, but the simplest. What if NSF simply funded community-focused groups to work with scientists – and the community group got to choose the community group they worked with? 
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Here is the hope. 

A mandala – the resolve into the words - the names of 1 million organizations devoted to environmental issues, indigenous rights, etc. These are one million allies in the quest a just world – just not only to those who live now, but those who come after us.  That is a place to hope, we have millions of allies, partners, who can help us bend the sciences toward justice.

http://www.chrisjordan.com/gallery/rtn/#paper-bags
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One last slide – a good one to leave you with. If you forget everything else, please remember this. 
Effort to promote resilience, in the face of increasing floods in an impermanent settlement. Community Meetings focused on ideas like walls around the river, relocation, etc.  Someone noticed women weren’t participating in the community discussions – held women’s only meeting (shown here).  At that meeting, the problem was not flooding, it has always flooded and everyone was adapted to flooding. Problem was the flooding now came with sewage, and that got into people’s home and made them sick. The climate resilience measure the community decided on was latrines and a sewage plant.  
Several points this story illustrates: power of including all voices, creativity/patience in defining the problem, you can tackle climate change by tackling other issues (truth is, many people have higher priorities than your scientific priorities, but we can help them reach those priorities in ways that also tackle scientific priorities), and the idea that you can help people and nature simultaneously.  Two of these points are echoed and refined in an academy report I got to be part of “learning by design” participatory design and iteration.


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18

