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What is Applied Learning or Problem Based Learning?

Citizen Science
e Projects in which volunteers/students
partner with scientists to answer
real-world questions.

Problem based learning:

e Students apply knowledge and skills
gained from traditional classroom
learning to hands-on and/or real-world
settings, creative projects or
iIndependent or directed research.

-From SUNY NY Project based learning



What is Citizen Science or Problem Based Learning?

Words associated with it:
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Let us give you an example?




Our Story... It started with Our Community’s Problem in 2013

Soft-shell clam population has
p beenin a steep decline in
Yarmouth and around the State.

In the last decade, European Green
Crabs have been destroying coastal
flats all along the eastern seaboard.

& MACHIAS !

In 2013, our team collaborated with
local scientists to conduct a study

DOWNEAST INSTITUTE evaluating how Yarmouth clam flats

FOR APPLIED MARINE RESEARCH & EDUCATION
are affected by the green crabs.
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Resources Collected

Data of Decline in Soft shell Clams Harvested:
2012 490,000 pounds were harvested in the Town of
Yarmouth

2013 441,000 pounds were harvested in the Town of
Yarmouth

2014 389,000 pounds were harvested in the Town of
Yarmouth

2015 149,000 pounds were harvested in the Town of
Yarmouth.

2016 23,000 pounds were harvested in the Town of
Yarmouth.

95% Decline

57% less than
legal size
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Photos of the 7th grade research experiment collaborating with DEI

Yarmouth
School Clam
Study



So what happened?

We were finalist in the Samsung Solve for Tomorrow Contest.

X SAMSUNG
“ SOLVE é Our Research Findings:
FOR TOMORROW We found 5% percent survival of our own
clams.
Milky ribbon worms
Green crabs
100+ native clam seed...Hope!

Students were able to share their work and research at:
e Earth Day events sponsored by Sierra Club

Perloff Foundation Ecology Summit

GMRI - Annual Conference =

K-2 Schools in Yarmouth District R Perloff &

~

ranet” Gulf of Maine

Research Institute y
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Jump to 2016... rethink ... ask more questions

Our team decided to change tactics and try the use of local YARMOUTH
aquaculture to help our town. We received a local grant to not EDUCATION
only further our study, but teach others about the overall issue. FOUNDATION
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We collaborated with the town, worked with the harbormaster and
Bob Miles & Son, Inc. shellfish commision to get permits, and even partnered with local

o businesses to complete the site zoning, plumbing and electrical work.
ETP:
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Design and build an upweller system to grow juvenile clams where
growth would be expedited and predators were not of concern.




Our study begins

Connected with the DMR and
Maine Clammers Association.
Given the green light to move
ahead.

Quarter of a million clam seed
acquired through DEI.




The clams grow....and they grow fast!

July 19th August 1st August 15th September 16th

And here they are in
October of 2016!



Connecting to the 7th grade curriculum

Marine Ecosystems

Life Cycles

Climate Change

Organism ldentification
Predator/ Prey Relationships
Population Density
Aquaculture

Human Impact on the Environment
Competition

Salinity/ pH

Invasive Species

Data Analysis




Current Citizen Science Links
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We wanted to dig deeper and form our own plot study.

North 43 degrees /

46.459 w.%_“:m m& degrees /
West 70 degrees / -
J0550 . West 70 degrees /

10.589

Side 1/3 not Netted
Top 2/3 Under Net

Outside 1/3 not Netted
Inside 2/3 Under Net

Outside 1/3 not Netted
Inside 2/3 Under net

North 43 degrees /

North 43 degrees / el
46.457 .
West 70 degrees / ,mew we degrees /
10.578 . :

LICENSE (LPA) APPLICATION

Plot Study: ‘ ——

Gear Cross Section View

Will the size of seed transplanted increase survival rate of clams?

Will the netting of plotted areas increase survival rate of clams?



tudy Findings - Research Articles - REAL Audience

Broad Cove Study - Yarmouth, Maine
September 9th- May 21 2017

Conclusion:
fish Nursery S h, Connor Sengrer, Duncan Birkbeck, 5
Cler , Ben Cox-Faxon
Yarmouth S|
.
Overview:
Broad Cove Dead Clam Data Caleulated Data ‘The Yarmouth Shellfish N up with Manomet, 2 non-profis focused ¢ rone
CGaleuiated | Dead Gam research and sustainabelity. We are rephic F 1n the mudflats 2t Broad Cove, 2 adal fl:
Number | A2 70! Dol [ ihed coast of our small town Yarmouth, We will compare data at the end of the study in the spriny
) results Manomer has collected. Our stidy plans o exploze the population density and survival maze of
shell clams, Mys Aremaria, = open and covered plots. We will be also incorposating
12 .44% | 26.44% shell clams (lasge whick
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Rethinking - 2017 restorative sea farming

Maine isn’t doing enough to protect Gulf from 90
effects of climate change OA‘@

"8 Some say the state needs more funding to collect data, m
S waterways and assess the impact of acidification. ﬁ‘

| Shellfish can’t keep up with shifting ocean
SN chemistry

o .

&8 " Some native species simply won’t survive the changes in water
chemistry that are on the horizon, researchers say.




What are we working on?

Sustainable Ocean Farming

Qysters - filter water to 50 g/day

e Take nitrogen out of the
oceans - cause of dead zones.

Kelp -

e TJakes carbon out of the water

e Fast growing and creates a
home for organisms

e Supplies oxygen




2018 Summer/Fall - Oysters




LPA Growth Analysis Study and Water Quality

Broad Cove LPA Duta

e Time Tide Temperature pH Dissalved Average Oyster Max Oyster Min Oyster
(°F) Oxygen (mg/L)| Length (mm) Length (mm) Length (mm)
JH 130 Floe ar 7.8 0.0 8.16 6.3 275 33 21
123 8.06 5.8 29, 35 22
8.20 5.7 294 3 22
8.22 59 30.9 39 22
8.22 5.5 326 a2 22
817 V8 2. ) 25
§.20 74 35.0 21
Tide Temperature pH Dissalved Average Oyster, &
Oxygen (mg/L) | Length (mm) %
Flow ar 8.5 £t 8.07 6.9 203
Ebb s 0.8 . 8.0 0.4 31.(
W2, 8.18 58 318
630 8.1 5.7 3
V5.9 5.10 5.7 34,
669 8.20 o 3.0
57. 824 18 37.7
48.0 8.25 1.0
Diae Time Tide Temperature pH Dissalved Average Oyster Max Ou..!na. Min Oyster
(°F) Oxygen (mg/L) | Length (mm) Length (mm) Length (mm)
/5 8:00 Ebbat 7.8 ft 493 8.06 59 315 30 22
9/12 o Ebbar05 fi ne2 8.06 0.l 204 38 22
/19 7403 Florer ar 7.2 £t 2. 822 5.4 28.5 10 9
26 7:57 Florer at 2.5 £t 63.1 8.12 58 324 a2 25
/3 7:36 Ebbat &7 ft 55.2 8.17 59 335 a4 23
'9 18:28 Flow ar 0.2 it 0445 8.10 6.9 33.3 23
/17 §:10 Ebb at 50.9 8.25 o 6.2 26
in 162 Fow ar 6.9 f1 9.1 8.32 0. 339 ) 20
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Next Steps 2020

Basin Shellfish Project

2018 PROJECT REPORT

TheNature @
Conservancy W&

Partner with
The Nature
Conservancy

Oyster Habitat
Restoration
and
Quahogs

Setting Objectives for Oyster Habitat Restoration
Using Ecosystem Services

A Manager’s Guide

Updated Version May 2017

ngelis,
rumbaugh

, Robert By
I
© e

Protacting naturm, Preswnving b,

Figure 3. (Left to right) Mussels in tank at UNE; Mussels after pulled out of tank at UNE; Home



Share our learning with an authentic audience!




Who did we work with?

We worked with local professors such as :

e Dr. Brian Beal of the University of Maine Machias

e Dr. Belknapp of University of Maine system. S
e Dr. Steneck of University of Maine system

e Dr. Jenn Page, Hurricane Island
We also worked with the:

e Town Manager, Nat Tupper
Shellfish Commission

Harbor Committee
Harbormaster, Officer Byron and

Officer Will Owen

Local institutions we worked with were the:

e Downeast Institute,

Maine Clamming Association
Department of Marine Resources.
Spatial Solutions - GIS

MEA

Maine Public

Maine Institute for Aquaculture

Maine Campus Compact
University of New England
University of Maine
Yarmouth Educational
Foundation

Samsung

Lexus Ecochallenge

Gulf of Maine Research Inst.

Maine Sea Grant

Signs of the Seasons- Cooperative
Extension

Madeleine Point Oysters

Basket Island Oysters

The Nature Conservancy

Antioch University

The Falmouth Forecaster
Portland Press Herald
Wolfe’s Neck Farm

New England Aquarium
Maine STEM

MAMMLE

WGME, WCSH
SENCER



“Our job is not to “prepare” Rids for
something; our job is to help Rids learn to

prepare themseluves for anything."

- A} Juliani @ajjuliant

www.bamradionetwork.com/QuotED




How is this learning different?

Overall life skills we feel we obtained:

problem solving

critical thinking

working as a group
summarizing data
engineering designs
connecting with nature
connecting with our town
speaking in front of group
delegating tasks

grit and perseverance
working for more than a grade




Top Skills for 2020 Workforce?

1. Complex problem solving
2. Critical thinking
3. Creativity

4. People management

5. Coordinating with others

6. Emotional intelligence

- Forbes and Business Insider - “The top 10 skills that will be in demand by all employers by 2020”
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Best Advice

Take a risk!
Empower your students!
Connect with your
community!
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