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Bronx East Harlem NYC 

Poverty 
(Percentage of Residents Living Below Poverty Line) 

 
 
 

43% 31% 21% 

Unemployment 
(Percentage of Unemployed Residents) 

 
 
 
 

16% 12% 11% 

Elementary School 
Absenteeism 

(Percentage of Students missing 20 or more school days) 

 
 
 

31% 29% 20% 

Social and Economic Stress 
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Health Burden:                                                                                
Estimated Emergency Visits attributable to PM 2.5 & Ozone      
(average annual rate per 100,000)  

Ozone  PM 2.5



 



Environmental Inequality:  
Race, Income, and Environmental Racism 



 

Our Earth, city, community spaces, 
schools, and our homes are all 

connected and impact each other 



Community Groups 

Health Professionals Policy Makers  

Advocacy Groups Educators 

Environmental  
Health Research:  

 
 
 
 

Creating Equitable, Healthy 
Communities through 

Community Driven Research 



What is Team Science?  

Team science is a collaborative effort to address 
a scientific challenge that leverages the 

strengths and expertise of professionals trained 
in different fields.  



Project Partners 



Citizen Science in  
NYC School Communities  

The project engaged students in air quality research that 
informed public health interventions and empowered 
students to act as advocates for healthy neighborhoods. 
 
• 8 Middle Schools from Bronx, Brooklyn, and Manhattan 
• 1-2 Teachers per school 
• AirBeam monitoring devices & apps 

 



Project Timeline 

August-
September 

2017 

Recruitment 
through DOE 

Office of 
Sustainability  

September-
October 

2017 

3-hour Online 
Pre-Work 

October 14, 
2017  

Workshop #1: 
Full-day 

Professional 
Development  

November 
2017-March 

2018:  

Citizen Science 
Implementation; 
Data Collection 

April 28, 
2018: 

Workshop #2: 
Full-day Data 

Sharing 



Cross-Disciplinary Training: 
Professional Development Course 

 
Goals For Teachers: 
 
 Increase instructional capacity for project-based and place-

based learning through Citizen Science 
 

 Build knowledge of environmental factors, in particular air 
pollution’s impact on human and environmental health  
 

 Gain knowledge of citizen science tools assessing 
environment, environmental law and advocacy  



Environmental Health, Epidemiology 
& Community Engaged Research  

Environmental Justice & 
Environmental Law 

Education for Sustainability & 
Curriculum Development 

AirBeam Technology &  
Data Analysis  



AirBeam 

AirBeam is a wearable air monitor that maps, graphs & 

crowdsources your pollution exposures in real-time 



AirBeam Technology Training 



Environmental Health in Schools 

• Teachers witness the daily consequences of students being absent due to 
stressors contributing to their illness  

 

• Teachers promote healthy futures for children by providing them with the 
education  that allows them to advocate for themselves  

https://www.youtube.com/watch?v=nhOB-AsrKh0&t=21s


Citizen Science in the Classroom 

Data Collected: 

– Asthma Hospitalization Rates 

– Car/Truck Count  

– Demographics 

– Idling Vehicles  

– Noise  

– PM 2.5  

– Soil Sampling  

– Temperature & Humidity 

 

 

 

 

 



No drastic changes 
to PM 2.5 

Students ask construction 
workers if they can blow 

their cigarette smoke into 
the Air Beam  

Students see the Air Beam 
PM 2.5 count spike up 

Students share stories about 
their asthma and how 

family/neighbors smoke 
indoors 

Central Park East: No Findings? 



The Chapin School: Vehicles Idling Outside of School  

 Vehicles idled the most during lunch and dismissal 
 No one enforced the idling laws  
 People turned their vehicles off only when they saw kids with cameras 



Research to Action: The Chapin School 

Promote stronger 
enforcement of  
idling laws 

Educate people about the 
effects of air pollution on 

health, especially for 
children.  

 
Proposed that school use 

Ecosia a default search 
engine that plants trees 

with it’s profits 
  

Informational Posters 
about Indoor Air 

Pollution: Anti-Smoking 
and Banning Nicotine 

 



PS 111: Car Traffic & Health 

Car Traffic  

 60-70 Cars pass by PS 111 every hour 

 Students created lung model and 
comic books to educate peers 

Re-Establishing the Eco-Club 

 5th Grade student lead the 
discussion/debates about what more 
they could do to improve the school 
community  

https://images.search.yahoo.com/images/view;_ylt=AwrEwVlmH0VbQQ4ATn82nIlQ;_ylu=X3oDMTI0amttZnVhBHNlYwNzcgRzbGsDaW1nBG9pZANiOWE4NDI0MjQxOWJiMWMxMjBmYjIwM2M4YmNiMTE4MQRncG9zAzQ2MQRpdANiaW5n?.origin=&back=https://images.search.yahoo.com/yhs/search?p%3DLungs%2Bbottle%26n%3D60%26ei%3DUTF-8%26type%3Dfm_appfocus1_cr%26fr%3Dyhs-pty-pty_forms%26fr2%3Dsb-top-images.search.yahoo.com%26hsimp%3Dyhs-pty_forms%26hspart%3Dpty%26nost%3D1%26tab%3Dorganic%26ri%3D461&w=480&h=360&imgurl=i.ytimg.com/vi/D4a-HOvzmQY/hqdefault.jpg&rurl=http://www.youtube.com/watch?v%3DD4a-HOvzmQY&size=13.2KB&name=Making+a+model+of+the+Respiratory+System+-+YouTube&p=Lungs+bottle&oid=b9a84242419bb1c120fb203c8bcb1181&fr2=sb-top-images.search.yahoo.com&fr=yhs-pty-pty_forms&tt=Making+a+model+of+the+Respiratory+System+-+YouTube&b=421&ni=448&no=461&ts=&tab=organic&sigr=11avj916u&sigb=16dtqe9u4&sigi=118k49e16&sigt=11i8slcsa&sign=11i8slcsa&.crumb=Bll7DJqaPBZ&fr=yhs-pty-pty_forms&fr2=sb-top-images.search.yahoo.com&hsimp=yhs-pty_forms&hspart=pty&type=fm_appfocus1_cr


Community 
Concern 

Research  

Each class collects air 
quality data around 
their school using an 

AirBeam  

Action 

Students draw conclusions 
from the collected data 

and develop 
recommendations for 

pollution prevention in 
their neighborhood.  

Dissemination 
& Education 

Each school presented 
their findings to the 

community at CUNY Law 
School  

Teachers and Students 
concerned about ground 
level Air Quality Levels 

around their schools 

Symposium  









Team Science: Importance of Partnerships  



Lessons Learned 

• There is a need for citizen 
science in schools  

 

• Youth voices matter 

 

• Future generation of team 
scientists  

 

• Training teachers in 
February 2019 
– Mount Sinai 

– NY Hall of Science 



THANK YOU!  


