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Youth-Led Participatory Science for &

Community Environmental Assessment ]

Environmental Measurement Symposium - August 2025 .
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1. Environmental Health Investigators (EHI): Building “whe
STEM Interest to Promote Careers in the Health m\%gzﬁ
Sciences

2. Y-CITYSCI: A Youth-Led Citizen Science Network for
Community Environmental Assessment
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Participants will
o Develop and sustain science interest
o Increase their science identity

o Increase their self-efficacy in using science methods and
tools



Program features

1. Authentic science in a real-world context

2. Engage with and understand scientific content
connected to their community

3. Interact regularly with professional scientists
4. Act as and be seen by others as scientists
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Madison, Illinois

e Est. population 3,065
e 58% Black or African American
* 31% below poverty line

Brooklyn, lllinois

e Est. population 610
* 97% Black or African American
* 35% below poverty line

Photo Credits: Robert Powers, Built St. Louis; Horseshoe Lake: Illinois DNR



Exposure Monitoring with Portable Sensors

Content Area

Example Case/Issue

Data Collection

1. Noise Pollution

Elevated noise from roads
and industry

Data Logging Sound Monitor

2. Air Pollution

Airborne fine particulate
matter (PM,s) from vehicles
and industry

PurpleAir PAIlI SD

3. Soil Pollution

Lead and zinc
contamination from historic
industry

Handheld X-ray fluorescence
spectrometer

4. Natural and
Built Environment

Industrial land and
greenspace proximity to
residences

Camera drone; Google Earth
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Community-Based Participatory Research

An orientation to research that equitably involves all
partners, including researchers and youth community

members, in all phases of the research process, from
study design to dissemination.
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Photovoice - Wang & Burris (1997)




Taking Action

Photographs Caption writing

Take pictures of After taking your pictures, write a
environmental concerns or short story about the image.
assets that YOU see in your

This story helps deliver a message to

community. your audience.



SHOWeD Method

S What do we see in this photo?
H What is really happening in the photo?
O How does this relate to our lives?

We Why does this concern or asset exist?

D What can we do to improve the situation?

(Wang, 1999)



Learn scientific
skills and tools




—; |
SAAFLE 1D

< Descrrfta
N ér

Generate
research
guestions




ns / Faticials Neakd

it/
. P

va.pz =
TauloC d

Plan research S

ST‘I_CN: 7 -‘ decbel cona-

335 \
7
ate Sand and distonce Yelaked > b A"”,’.f =S )
for con yow get Unkl yw cont heay a Low of 304D
; £? 3 % Noise meke (use Some )
- H: NS of L0d | | fogr Measuies /meke St
| ﬂ (°M?u.\k‘(
) hollway m o vacant Hoo
‘?) ‘3“}* Colleckim m nokbogis
r":‘ Aantl S




'/\\/ J NI EOVOE k'}) F &4 g “‘"\:) =g U\rl_}

0 \ -’S
{\\D\f\( Rﬁ"d ) Q\ 4 K

l

i

Collect and interpret data
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50, WHAT
DID YALL DO THIS
AFTERNOON?

AFTER DINNER,
WE'LL HELP YOU WASH THIS WEEK WE CAN
AND WIPE THE REST OF HAVE VEGETARIAN
THE WINDOWSILLS, TACO TUESDAY.

GRANDPA. RIGHT AFTER
WE GO TO THE NEXT

CITY COUNCIL
ngage others =
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L ] L ]

HE EEOk TAKE A PICTURE OF SOMETHING POSITIVE IN YOUR ENVIRONMENT
THAT YoU WOULD LIKE TO 4EE MORE OF
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SOUNDS GOOD
TO ME. GREAT JOB,
ENVIRONMENTAL HEALTH
INVESTIGATORS!
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ENVIRONMENTAL HAZARD

TAKE A PICTURE OF SOMETHING NEGATIVE IN YOUR ENVIRONMENT
THAT YOU WOULD LIKE TO CHANGE.




Students’ (N=39) self-reported environmental health content knowledge before
(1-Pre) vs. after the summer program (2-Post) (Wilcoxon Signed Rank Test
V=154, p=0.040). Each dot represents a student’s average response for this
scale. (Source: P. Bhusal 2024, MS Thesis)



Scientific Method Understanding

Students’ (N=39) self-reported scientific method understanding before (1-Pre)
vs. after the summer program (2-Post) (Wilcoxon Signed Rank Test V=261,
p=0.963). Each dot represents a student’s average response for this scale.
(Source: P. Bhusal 2024, MS Thesis)



Qualitative Analysis

e Data from after school programs at three schools in the Fall of 2022

e Interviews and Photovoice projects from 16 participants

—- 1)
..‘. by
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2025



Conceptual model (C Blake, 2025)

Defining their
environment
Responsibility for
environmental

Identifying assets and
concerns in their Trash

People as part of environment and
the environment littering

problems and solutions

Relationships with

Environmental their environment

amenities that
matter to youth

Environment
and health

. Sense of self
Environment and as scientist

social identity and steward




Summary

= Qur research programs combined environmental science with
educational theories to develop research-based curriculum.

" \We deployed environmental sensors to collect data for
community science and empowered grade 6 to 9 students to
be researchers in these programs.



EHI was supported by a National Institutes of
Health, National Institute of General Medical
Sciences (NIGMS) Science Education Partnership
Award 5 R25 GM129818-03

Y-CITYSCI was supported by National Science
Foundation Grant No. 1850343

S EPA SCIENCE EDUCATION
PARTNERSHIP AWARD

SUPPORTED BY THE NATIONAL INSTITUTES OF HEALTH




Fun stuff and resources to share _
https://stemcenter.siue.edu/

ENVIRONMENTAL HEALTH
INVESTIGATORS

Curriculum for Grades 6, 7, and 8

Comic book about
environmental health (in
English and Spanish)!
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