
Connecting Students to Creeks and Communities: 
Engaging the Whole Child in the MWEE Framework 
and Out-of-School Watershed STEM Programs
2022 Nita M. Lowey 21st Century Community Learning Centers Summer Symposium 
with DAVID KLINE & MANDY NIX, Watershed Education Specialists

Please SIGN IN using 
the link in the chat!



Disclaimer
This presentation may contain examples and resource materials that are provided for 
the user’s convenience. The inclusion of any material is not intended to reflect its 
importance, nor is it intended to endorse any views expressed, or products or services. 
These materials may contain the views and recommendations of the presenter as well as 
hypertext links, contact addresses and websites to information created and maintained 
by other public and private organizations. The opinions expressed in any of these 
materials do not necessarily reflect the positions or policies of the U.S. Department of 
Education. The U.S. Department of Education does not control or guarantee the 
accuracy, relevance, timeliness, or completeness of any outside information included in 
these materials. Mentions of specific programs or products in these examples are 
designed to provide clearer understanding and are not meant as endorsements.



Goals and Agenda

3:10 p.m.   Introductions, Goals, and eeBLUE 21st CCLC WSTEM Partnership 

3:20 p.m.   Bridging Barriers and Engaging the Whole Child through EE

3:40 p.m.   Watershed STEM and Watersheds 101  

4:00 p.m.   Implementing Watershed STEM: Tools & Strategies

4:20 p.m.    Wrap-up and Q&A

Today’s Goal: 
● Discover how Stroud Water Research Center integrated Environmental Education (EE) STEM 

and the Meaningful Watershed Educational Experiences (MWEE) framework into innovative 
programs with local 21st Century Community Learning Centers (CCLCs) 
for enriching and empowering out-of-school experiences for diverse youth 

● Experience watershed-focused STEM activities adapted to COVID-19
● Gain inspiration from one organization’s hits, misses, and adaptations



Who Are We? Meet Your Facilitators 

Mandy Nix
Watershed Education Specialist 
Stroud Water Research Center

David Kline
Watershed Education Specialist 
Stroud Water Research Center



Who Are YOU?

  ADD TO THE CHAT:
● Your Name
● City, State Where You 

Teach/Work
● On a scale of aquatic 

insects from Lawful Good 
to Chaotic Evil, how are you 
feeling today?



Our Mission
STROUD™ WATER 
RESEARCH CENTER

To advance knowledge and stewardship of 
freshwater systems through global research, 
education, and watershed restoration

Photo: Marissa Morton



Since 1967, Stroud Water Research 
Center has focused on one thing — 
fresh water. 

FRESHWATER RESEARCH

ENVIRONMENTAL EDUCATION

WATERSHED RESTORATION

Students like yours investigate stream habitats, 
streamside forests, stream bugs (aquatic entomology), 
and so much more!



How do we foster watershed education experiences 
for “K through gray” audiences that are both 

meaningful and COVID-responsive?

Highly modified programs like 
boots-in-the-water stream 

studies and on-the-water 
canoeing or fishing adventures

stream-to-screen programs 
taught LIVE online (e.g., Zoom) 

and through pre-recorded videos 

remote educational kits with all 
instructions and tools needed for 
activities offline and at home   

virtual learning resources, 
e-newsletters, WikiWatershed Toolkit, 
and capacity-building 

Outdoor Learning

Virtual Learning

Remote Learning

Supports for Learning

synthesizes 
multiple methods

Blended 
Learning



Grant Background
● eeBLUE is a 5 year partnership between: 

○ North American Association for 
Environmental Education (NAAEE) 

○ National Oceanic and Atmospheric 
Administration (NOAA) 

● Funded by the U.S. Department of Education
○ Awarded $2.45 million to 30 environmental education organizations 

● Goal is increasing environmental and science literacy for a BLUE planet!

https://naaee.org/
https://naaee.org/
https://www.noaa.gov/
https://www.noaa.gov/
https://naaee.org/our-work/programs/eeblue/21CCLC


Grant Background
Who is the Stroud Water Research Center?                                                                          
1 of 30 Environmental Education Organizations                                                        
(3 in PA!) to earn a Diving Into eeBLUE Grant to                                                   
provide enriching watershed-related programming in 
science, technology, engineering, and math (watershed STEM)

Who are 21st Century Community Learning Centers (21st CCLCs)? 
21st CCLCs provide academic enrichment opportunities during out-of-school 
hours for children, particularly students who attend high-poverty and 
low-performing schools.  



Grant Goals
● Scaffolded engagement for high-needs students:

○ Watershed STEM programs with the MWEE 
framework at four five (or more) 21st CCLC sites

○ Enhance environmental literacy & STEM Skills
○ Create hands-on connections to nature

● Develop and evaluate tiered Watershed STEM programs 
● Professional Development for 21st CCLC site staff to continue MWEE programming

○ Supply sites with equipment and training for watershed STEM
● Evaluate the effectiveness of the Watershed STEM MWEE programs.
● Disseminate tiered program models that can be implemented at other sites



Collaborating with Our Local Communities
● Four initial 21st CCLC sites in 2 

communities in Chester Co, PA:
○ 1 Migrant Education Summer 

Camp
○ 1 Elementary School serving 

Migrant Education Students  
○ 2 Middle School Sites in a 

Post-industrial Steel City
● Partnerships Developed

○ Local Township: Adopt a 
Park/Community Cleanup

○ USGS Stream Gage Station Staff
○ Steel Mill Administration



Expanding High-Quality Education for All
Target Audience: High-poverty and Underserved Areas
● Serve multiple grade levels & four sites at two centers 
● Title 1 economically disadvantaged students 
● Large population of English Language Learners (ELL)
● Migrant education population

21st CCLC partners selected based on qualifying criteria
● Low socioeconomic backgrounds
● Low PA standardized test scores in Math and Science
● Free or reduced cost lunches
● ELL students*

 
Curveball: COVID-19
or not, here we come!



Bridging Barriers for K-12 Youth

● No in-person programming 

● Diminished access time with 
staff and students

● 21st CCLC staff often teachers →  overworked & overstressed!

● Embracing the pandemic as an “end-demic” and learning to live 
with COVID-19, embrace obstacles and opportunities, and 
integrate responsive pedagogies 

Programmatic Barriers During COVID-19



Bridging Barriers for K-12 Youth at 21st CCLC Sites
Learning

● English Language 
Learners (ELL) in 
both English Second 
Language (ESL) 
tracks and English 
THIRD Language 
(ETL) tracks
→ 2x the language 
barrier! 

● After-school 
learning capacity 

Technological

● High-speed Internet 
connectivity

● Computer with 
audiovisual capacity

● Online/Zoom fatigue

● Technological 
literacy (of youth 
and at-home 
caregiver)

Systemic
● Access to safe and 

quality green space
● Representation and 

historic safety in outdoor 
STEM

● Socioeconomic 
limitations to childcare 
and at-home learning 
supports during 
COVID-19

● Daily stresses of the 
disproportionate 
impacts of COVID-19



Bridging gaps in EJ means bridging gaps in:

● Environmental protections

● Access to environmental decision-making 

● Representation in environmental fields and media

● Targeted EE for marginalized audiences

“...the fair treatment and meaningful 
involvement of all people regardless of race, 
color, national origin, or income, with respect 
to the development, implementation, and 
enforcement of environmental laws, 
regulations, and policies.” (EPA)

Environmental Justice (EJ) 



Whole-Child Education
● Decades of research demonstrated the need 

for an education system that engages the 
whole child – academically, physically, 
social-emotionally, and cognitively 

● Recognizes that students' unique education 
and life outcomes are dependent upon their 
access to deeper learning opportunities 
in-school and out-of-school 

● Prioritize the full scope of a child’s 
developmental needs → 
Advance educational equity 

Illustration by Grady Fike, courtesy 
of the Chan Zuckerberg Initiative

● Lays the groundwork for 
“learning ecosystems” 
and scaffolded 
education that support 
“Prek - Gray” audiences 
for truly lasting learning 
and wellbeing

https://learningpolicyinstitute.org/issue/whole-child-education
https://learningpolicyinstitute.org/issue/whole-child-education


Environmental Education (EE)

EE is a learning process that increases 
people’s knowledge and awareness about 
the environment and its associated 
challenges, develops the necessary skills 
and expertise to address the challenges, 
and fosters attitudes, motivations, and 
commitments to make informed decisions 
and take responsible action.  
(https://naaee.org/about-us/about-ee-and-why-it-matters)

The Tbilisi Definition of Environmental Education: 1977

https://naaee.org/about-us/about-ee-and-why-it-matters


What is Environmental Education (EE)?
EE is not simply teaching 
about the environment! 

EE uses hands-on, interdisciplinary 
learning to give students and 

communities the skills needed to 
investigate their environment and 

make intelligent, informed decisions 
about how they can take care of it.

Learn“how to think,” 
not “what to think.”

National EE 
Curricula:

http://www.youtube.com/watch?v=tJRxFRzezdc


“What’s important is that children have an 
opportunity to bond with the natural world. 
To learn to love it and feel comfortable in it 

before being asked to heal its wounds.” 
                                                                     -  David Sobel 



Environmental STEM 
(E-STEM) Education
● Learning, like watersheds, is a living continuum

● Provides an integrated, inter/trans-disciplinary, and student-centered 
approach to learning that encourages curiosity, creativity, artistic expression, 
collaboration, communication, problem-solving, critical thinking, 
data-informed decisions, computational thinking, and design thinking  

● Opens socioeconomic pathways (e.g., E-STEM career exposure)

● Builds real-world skills based in real data from real places

● Fosters environmental literacy, agency, and ACTION

SCIENCE TECHNOLOGY ENGINEERING MATH



● Relevant and real to ALL of us
● Nurtures and grows our earliest “sparks”

● Fosters inquiry and discovery, both in 
standards-based content (e.g., on adaptations, 
habitats/ecosystems, land use, human impacts, 
climate change) and community-based action 
(e.g., social-environmental justice, watershed 
stewardship projects)

● Can be about water rather than just in water

Water-Focused EE… WATER plays a formative role 
in our earliest memories (e.g., play, 

bath, weather, food, drink). 

What is one of your earliest 
memories of water?



What is a MWEE?
A Meaningful Watershed 
Educational Experience (MWEE) 
is a curricular framework that 
supports high-quality teaching 
and learning by actively engaging 
students in building knowledge 
and meaning through hands-on, 
inquiry-driven, and 
student-centered experiences. 

https://www.baybackpack.com/

MWEE Connection! 

Which element(s) do(es) 

this activity support?!

https://www.baybackpack.com/


MWEE Essential 
Elements

http://www.youtube.com/watch?v=F-ZUB2FbrV0


Diving into the MWEE Elements
“MWEEs are learner-centered experiences that focus on investigations into local 

environmental issues that lead to informed action and civic engagement.” 

MWEE 
Essential 
Elements 

MWEE 
Supporting 

Practices
Issue Definition

Outdoor Field Experiences
Synthesis & Conclusions

Stewardship & Civic Action 

Active Teacher Support
Classroom Integration

Local Context
Sustained Activity 



Issue Definition
● Students focus on a local issue, including 

background research and investigation 

● This looks like: classroom instruction, 
collection of data, conducting experiments, 
talking to experts, and reviewing credible 
publications

● They reflect on their personal experiences 
and values related to the issue 

● Should be age appropriate and student 
centered

26



Outdoor Field Experiences
● Students participate in one or 

more outdoor field experiences 
sufficient to collect the data 
required for answering research 
questions and informing student 
actions

● Can be traditional data 
collection for an experiment, 
but could also be more 
subjective in nature

● Can be off-site or on the 
school grounds



Synthesis and Conclusions
● Allows students to “own” their 

actions and decisions

● Students analyze and evaluate 
the results of their issue 
investigation 

● Students synthesize and 
communicate results and 
conclusions to external audiences



Stewardship and Civic Action
● Students take action to address 

environmental issues at the 
personal or societal level

● Action Projects can take many 
forms, including:

○ Watershed Restoration or 
Protection

○ Everyday Choices 

○ Community Engagement 

○ Civic Action 



Want to learn 
more about a 

MWEE? 

https://www.baybackpack.com/

https://www.chesapeakebay.net/documents/2017_MWEE_Guide.pdf 

https://www.baybackpack.com/
https://www.chesapeakebay.net/documents/2017_MWEE_Guide.pdf




Icebreaker: River Runner

river-runner.samlearner.com

https://docs.google.com/file/d/1Wuo5Dz6vWGvTsaVtMBM_aBLsU3owFk2R/preview


Icebreaker: River Runner
Open a new tab and visit: 
https://river-runner.samlearner.com/ 

1. Enter your address in the top right 
corner; a “raindrop” is hitting the 
Earth the exact location you entered! 

2. Explore the journey of your raindrop.
3. SHARE IN THE CHAT: The first 

named body of water where you 
started + the last named body of 
water where you ended
Examples: 
East Branch of the Red Clay River to 
the Delaware Bay, 
Pequea Creek to Susquehanna River

https://river-runner.samlearner.com/


What is a watershed?

A building where 
humans store water.

An event that 
changes a nation or 
ways of thinking.

An area of land where 
water flows to a 
common place.

I have no idea, but I 
want to learn!

1 2

3 4

Share what you think! Add to the chat 
whether you think a watershed is 

1, 2, 3, or 4



What is a watershed?

http://www.youtube.com/watch?v=QOrVotzBNto


Adapted from original image by James 
Almendinger, St. Croix Watershed Research 
Station, Science Museum of Minnesota.



Divide / División

Divides Separate the Watersheds



A watershed is an area of land where 
water drains downhill to a specific 
stream, 
river, 
or lake. 



What happens in a Watershed impacts a Watershed!
(¡Lo que sucede en una cuenca afecta a una cuenca!)



Healthy Land Healthy Water

40

Mi rio 
es 

tu rio!



Modeling Watershed STEM Activities
How can we foster watershed-focused STEM 

connections that engage the whole the child in 
the COVID-19 learning landscape and beyond?



Connecting Students to their Watersheds
● Watershed “Place” Based Education
● Incorporate Places Student Know
● Integrate Outdoor (or Virtual) Field Experiences (when possible)
● Get Creative - Use Online Tools, Media, and Mapping Programs



Google Earth Watershed Tours

https://docs.google.com/file/d/1sLjYV-L_lUpaNY69hwHFnTTqDRejPqeX/preview


Virtual Local Stream Study



Testing Stream Health

Physical

Biological
(biomonitoring)

Chemical

light

currenttemperature

substrate

pH

DO

turbidity
conductivity

photosynthesis

macroinvertebrates

macrophytes

fish



River Habitat Assessment

https://docs.google.com/file/d/1TTqNI89FK2ZAkf1zEIV-7M_RbFJWGQgs/preview


River Chemistry Assessment
(Evaluación de la química del río)

28.5°C

21.58.0
20.8°C

13.29

430

4.0

https://docs.google.com/file/d/1khc27YLSeUhgwtnPxS56S7e1Y77VOrwd/preview


aquatic

invertebrate
MACRO

spend some to all of the life cycle in water

big enough to see with the naked eye

does NOT have a backbone



egg
huevo

nymph or larva 
ninfa o larva

adult
adulta

METAMORPHOSIS 
METAMORFOSIS

The Life Cycle of a Dragonfly 
El Ciclo de Vida de una Libélula
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caddisfly (frigánea)
larva (larva) adult (adulta)

case 
built by the 
caddisfly! 



The�Caddisfly:�The�Underwater�Spiderman!



The�Caddisfly:�The�Underwater�Iron�Man!



legos river rocks

laptop Minecraft

BEFORE ENGINEERING
ANTES DE INGENIERÍA



legos caddisfly case

laptop Minecraft

AFTER ENGINEERING
DESPUÉS DE INGENIERÍA



Superpowers of a Caddisfly (Frigánea)

BREATHING 
UNDERWATER!
I have gills along my 
abdomen that help me 
breathe underwater! 
What do my gills remind 
you off? Tree branches? 
Fingers? Anemone? 

SUPER ENGINEER!
As a case-building 
caddisfly, I build 
my own armor 
that gives me 
super strength, 
super protection, 
and super camouflage. 

PIRATE HOOK!
On each of my prolegs, I have 
one “pirate hook” to help me 
hang on tight in fast-moving 
water, crawl around my 
underwater home, and 
collect treasure for my cases.

SUPER SILK!
I spin my own super strong 
and super sticky silk that can 
catch my food, act as glue 
for my homemade armor, and 
bind together river 
rocks as large as oranges!

http://www.youtube.com/watch?v=Z3BHrzDHoYo&t=118


Stream�“bugs”�
Can�tell�us�if�
our�Water�is�
Clean�and�safe!

What’s�the�best�
superpower�of�all?

Access Free 
Printables: 

https://stroudcenter.
org/virtual-learning-

resource/
enliven-storytime-w

ith-creek-critters/ 
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Is Your Creek Healthy? 
 ount the    ritters!

https://docs.google.com/file/d/14GvjflChU87e1p4MuqPBtN8fEHObX2Eg/preview


07/09/2020

The STREAM 
TEAM

2:00

White Clay 
Creek



On-site Stream Studies



Modifications for Migrant Education Students



Virtual Learning 
Resources

Fun, freshwater-focused 
resources to support remote, 

at-home stream-to-screen 
education in nearby nature in 

your home watershed!

https://stroudcenter.org/education/virtual-learning-resources/



Visit https://wikiwatershed.org/

Online Toolkit of Resources



Leaf Pack Stream Study Simulation
● 4 different stream scenarios
● Habitat, Macroinvertebrate, and 

Chemistry virtual data collection
● Virtual Leaf Pack Sorting Tray to 

match macroinvertebrates with 
their names.

● 6 Water Chemistry test simulations
● Piloted in NSF WATERS grant 

project in 2020-2021 school year



Runoff Simulation
● Animates a 24-hour rainstorm over 

a hypothetical, small unit of land with 
a single land cover class and a single 
hydrologic soil group

● Applies real data from the TR-55 
runoff model developed by the US 
Department of Agriculture

● Explores how land use and soil affects 
infiltration, runoff, and 
evapotranspiration. Models the 
water cycle, human impacts on 
water quality, and more!

https://runoff.app.wikiwatershed.org/



Model My WatershedⓇ

● Model My Watershed to Explore 
Issues, Identify Impacts, and Model 
Changes to the Land

Students of all ages can select any 
property or geographic area, analyze 
current conditions and model changes 
in land cover or conservation practices 
to discover the impacts of their ideas 
on watershed health

https://modelmywatershed.org/



Lessons Learned! Modifying Watershed
Education in COVID-19 and Beyond

Know 
Your 

Platform
Zoom, WebEx, 

Google, etc., plus 
teaching tools 
like Jamboard, 

OR highly 
modified 
in-person 
spaces

Think 
Outside the 

SCREEN
→ Stimulate 
the senses 
→ Bring the   
  outdoors IN
→ Experiment 
   with new 
       tools!

Know 
Your 

Audience
→ Learning and 
language level
→ Digital literacy
→ Socioemotional    
     bandwidth
      → COVID-19 
       vulnerability

Bridge 
Barriers

→ Meet learners 
where they are 
→ Don’t assume 
at-home supports
→ Inclusive, 
  interactive    
     pedagogies

Sharing 
Is Caring

→ Share related 
resources in the 
Chat, follow-up 
emails, etc.
→ Share the 
    floor!

Plan for 
Brain 

Breaks 
→ 1.5 hr MAX 
without breaks
→ 2-3 hr MAX 
with breaks
→ Embedded    
   movement



Questions? Recall the Stroud Center education programs 
you’ve seen so far. Discuss:

1. How do you feel the lessons and the 
content went?

2. What would you change, suggest, or 
like to see in future program lessons?

3. How well did the lesson meet the 
needs of the targeted learners?

Thank you for joining us!
David Kline, dkline@stroudcenter.org 
Mandy Nix, mnix@stroudcenter.org

#

